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QR FaIT Aewiuiletr iewflECamanar iy LFHwbLoesiled eiaueiluienes yFsu Caramal
2Hew] TGS TMILD LoHMILD p(h F&IT AewsgCHTamauullesr Loy LdFFuLopmosesiley, alaiesiluiamest
2FFuonn CaHremey 26wl GTTMILD AMLPLICLITLD 61T [6la6Ta g mIGauTLD.  2icusilEeresr
FanFuiled CLipdsHLb, spi Aewslanws LoHOIDT(H Hewsiliimed CLIBSGH6D LODMILD eSS Fa (hH6D
L) wpedTGL Lig SHIGTCATTLD. 466D 6T Aessilanws LoMODT(H HewLITe) QIGLILSNHTES lFlanus
2 (BaUMTd:d QuUicung). 7016 leh EILITCIS] GTEEIHETTCY 2 (BTG ST HGLOLIL] LODMILD Hewslld @,
6168 LogIL) e wing). A e1651m) Hessiludlest aurflang n 6Testleh Aeieuessilwimeig n HleIs@pLD LOHMILD
n [BI6V&@BLD 2 L 1l AeSUITES H(HHIGAITLD.

x=0 eretrm GLouiOuiessiessiingG y=; e16hT (1 OLouIOwicETamewT xy = yx =1 eTedTDOUTLY

FITGEIGUTLD. Y A4601d X 651 GBILoTmI (21606v) X ~65T VL)) 6768 AeLpdHLILI(HLD. R)BHBLIT6T M)
A e16t1n pif Hewsfldb@ B e16tip iewf] AB=BA=1, etenionm B sewt aflenpHCmmip. @big 1
GTGHTLIZ] 216VE AewUT@GLD. @UIL@GHuTed LdSuionm CHremer 2 Ll F&iT Aeswid@ GhILoTmI
QUMTWDISSHI ALILFFiLoHm HessiSCHTemer 26wl G 6p (b ChLomm Hrett 2 681(h 6168 [FlepL9dh 5
o ar@enmid. Gogyd Criitomm HewshEerflesr Less ST DDy Ludew 2 rCermid. @eunemi
LIQLILIGSHE& (1 F&IT Hewiluflest CFitiL iewsf] CaemauliL(BEDG.

1.2.1 sp(p FH1y DIswiludedir Gajriy oiewi (Adjoint of a Square Matrix)

R FGHIT Aewiudedr CaFiiiy 2iewstl euedTUDIILSDG APGT @(h F&HIT Aewiufleh 2o arer
2 MIIL|H@BEHGHLD HS6HT B)anesuidETTessl 2 Il |H@hEHGLD 2 66T LIGSTenL Klanesiay FnniGeurid. A
TGS F &I HewudeT aurfledF n 6T681%. Qaaucuiluier iesslSCHTEaUamU |4] 26vevgy det(A4) eTesTmy
GOIIBHCaurip. A.-@eb i AHaugl Hleowmuld | Aeugl BlIid &bHES G ddled 2 éren 2 piin) a;
6T6OTS. | HGUF FledTUILD | 240U HITeVILD bdsd: SleoLLILig) (n —1) euflendFuyenL i sp(h 2 LI Hewsliim@LD.
Qg o usiewniuier ewflsGaremear wdliuneg a, -1 SbpesflsCaermanngn. Qos M,
11 GDIIBHGaurip. M, opmid (—1)

i+j

60T GLIBSBMLIGVET a;; ~65T QenewstdHTIewiliTGLD. Bens
A, eretrpy @BIIHGeunid. @aliaunpns a; a1 @eewdsmyent A, = (1) M.

R F&HIT  AeeTer 2 piliyF®eTuyd AUDDBleT  QeTHTIGET 2 MIILEE®TULD
QeTEHGLD (1B (LPSENI LIGETLITEHIS], Aaiaicsiluiesr esildCsTamaniley aGsain 6@ Hlanguiles
o IIYSET LoHmID DD PS5 Blevewrd Higessilsetlesr CLBSBNLGTIET Fa (HBHEVTESIS]
2HaleuessilsCsTemaniest Loddn@d Fiown@lp. Goaib agCseitd @ Hlagullesr o i jseT
opmitd CauGnGsenid FHlevg 2 milisefles s Bamessidsnyesstisalssr CL(BSSNLICVEIGHT da (HH6b
UFSWILDTGLD. ASTAIS],

a A . +a,A,+-+a, A, :{|A| =)
111 i24j2 in‘Ljn 0 iz
B 4| er6tiug @ FHi7 el siesilsGsneal HILTGLD. Bavs A -6 JNewilsGHTama

e AiplIGuid.  |A| erehiug @ Gouwe. @ G@DLEILTSaD  @hdseUTLD.

2 11
sRsHdas s |1 1 1|=201-2)-11-2)+12-2)=-2+1+0=—1.
2 21

XI1I - el gailiiech 2
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aenyuwisnm 1.1
A erehiugl n eufledsFueiw @b FSHIT Siew] 6T6hE. A -6b 2 6TeT REICRITH  a; ®uwiL/LD

2ASNOEH155 Bavewissngesst] A; e ondms HeLliug) A-cir Bewessidanrent] ewfl cTes
UTUDIGHILIBEDS. A -6 Blanessidanresst) essiullesr Hlevr Blyed Lommmy iewsil A-er Garjuiny

216w51] 67687 QUTIIMIGELIL(HEDG. Revs adj A ererd@GEnInN(HCeurtLb. |

@SpI
Qi@ adj A er6tiugIn auflevgujewiwi p(h FSIT Hevsh) opmid adj A = [Al.j ]T = [(—1)”’ M, ]T .
eLPGSTMI QUleDF 2 WL p(1h F&IT 2ews] A ulledt CFILIL Sewsilwimess),
T T
+Mll _MIZ +M13 Al] AIZ Al3 All AZI A3l
adjd=|-M, +My, —My| =|4,y Ay Ay| =|4, 4y Ay
+M31 _M32 +M33 A31 A32 A33 A13 A23 A33

Gappid 1.1
RaICUT(H 1 uflenFueLw F&)T 2Aewfl A -afn@d, A(adj A) = (adj A)A = |A| I,

[hleHL16TLD
a, dp dpy
A=|a, a, a, |e16T 61(HIHIFOHTHCourtd. @FCHNHNIS®S P(H 3IxIFHIT HeSleOILIS
ay 4y dgy
O\aresar(h Hlem M IGLITLD. Q)enessidEnressiiaarletr LicssmesLig,
an A, +a,A4, +as 4, = |A s apdy +apdy, +ai3d,, =0, a4y +a, Ay, + a4 =0;

ay A, +ayuAd, +ayd; =0,  a, 4, +aydy, +ayd,; = |A s Ay Ay + ay Ay + ay Ay =0;
ay A, +apd, +a,4,=0, ayd, +ay4,+a,4,,=0, a4y +aydy, +apdy, = |A|

GLoGev 2 6iTer FLoahTLIT(HS@ETLI LIWIGTLI(H GBS HlenL_LILig)

a, a, a4, A4, A4, 4 0 0 1 00

A@@did)= | ay, ay, ay || 4, A, A, |=|0 |4 0 |=]4]|0 1 0|=|4L (1)
ay  ay ay || Ay Ay Ay 0 0 |A| 0 01
4, 4, A3l__a11 a, a; |A| 0 0 1 00

(adid)A=| 4, A, Ay ||a, a, ay|=|0 |4 0 |=]4][0 1 0|=|4]L, (2)
A, Ay Ay |la, ay  a, 0 0 |4 0 0 1

Qi 1, 61681LIG 3 QUfledFuyenL i 6p(h VG 6wl @LD.

gLoatiun(® (1) onpitd (2)-e0whg S iiugl, A(adj A) = (adj A) 4 =|A|I,. u

@iy
A e16h1ug) n auflevFwjenLw LdfuidGsnamar el erasfleh |A| = 0. eranGau

A(adj A)=(adj A)A=0,, @k O, ereiiLg n euflendu el LFFur iessh) A@LD.

i H1HHT_(h 1.1

8§ —6 2
A=|-6 T —4| erasfled A(adj A)=(adj A)A = | A| I, er6diu»SF FHLITTSS.
2 4 3

3 Aewllgeir Lopmitd SiewflSGsmeeusafler LwetTLIT(HS6T
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Sjay
8 -6 2
(A] = |-6 7 —4|=8(21-16)+6(—18+8)+2(24—14)=40—60+ 20 =0.
2 -4 3
Gty 2essilufledt euenmwienmriLg Eenr riLig
21-16) —(-18+8) (4-14) T [5 10 10
adjA=|—(~18+8) (24-4) —(=32+12)| =[10 20 20/.
(24-14) —(-32+12) (56-306) 10 20 20
616316,

8 -6 2[5 10 10

A(adj4) = |-6 7 —4|/10 20 20
|2 -4 310 20 20
[ 40-60+20 80-120+40 80-120+40 | [0 0 0
= | -30+70-40 —60+140—80 —60+140-80|=|0 0 0|=0I =41,
| 10-40+30  20-80+60  20-80+60 | [0 0 0
BCBsBuTev, BLOS @GS HewL_LILig)
5 10 10][8 -6 2
(adjA)4 = [10 20 20||-6 7 -4
10 20 20][2 -4 3
40-60+20 —30+70-40 10-40+30] [0 0 ©
= [80-120+40 —60+140-80 20-80+60|=|0 0 0 |=01,=|d|],.
80-120+40 —60+140-80 20-80+60| |0 0 0
ateGoy,  A(adj A) = (adj A)A =|A|I; erebuig) Fflunidsi L gi. m

1.2.2 s FH1y Diewiudsdr Gujrommn oiswf (Definition of inverse matrix of a square matrix)
R F&IT Hewtludest CriLomm essilenws euenguwimiGLITLD.

aemyuisnm 1.2

A 6T68TUSI (B N UfleDFUeDL L FFHT Hesst] 6T681h. AB = BA =1 eTeIomm B 616510 (5 F&IT
21ewst) @mLndetr, B uev1g A -@)etr Gmiiommy iewst] 61 IL(bLD.

Gaxppid 1.2

R FHIT Aewls & ChiLomm BN | 63 (BLOGSGTELD QUTUIHESTSLD.

[hleHL16NLD
A e1651L%] GBILOTHI HTeTSSHE N UFDFUGOL W §PIT e8] 6T65T%. (LplqujLomesiied B Lommitp C

e168T) @)(h Hewflser A -t CriLomm 6Tes1d0ET6T Gourtd. cuengwedmLiLg AB = BA =1 oHmid
AC=CA=1,3&LD.
BFFLo6TLIT(HSMENTLT LIWLIGTL(HSSHIAISET eLPGULD HGOL LILIg)
C=CIl =C(4B)=(CA)B=1B=B.
61651G6 GBITLOT M 63 (HhEDLOSEHGTGLD QUMUIHBHTGHLD.
&OWI®: A -@etr Griomm 47 c1eSGBINILILBHSSTDS).

XII - sewflgaiicd 4
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CAN T
A4 =A"4=1 .
Gxpminl.3

A et6dTug) nuflFw®LW FHIT essh oTatis. A SITLSHGS CH@®UITET LOHMILD
GungLomest Blubseestuinesigyl, A Ldduwionn Csneawer Hessiwinsg B)mdhs Gauessr(hLb.

[hleHL16NLD
A e1681D 2Aeild@ A srnews wpiquyib 616t1. 6oy A4 = A A=1 .
26551 GCHTmaIBe 6T OLI(HEH6 elblewilt LucTL(hSSS S i),
det(447™") = det(A)det(A™") =det(4™")det(A) = det(I,) =1. erem1Gar,
e1a0Gau A el FFuionmd Cxreawes essiluins @)hdb@Lb.
LODIS®UITH, A 6165TLIZI LFHwibHnd CHreer el 61651%. 6Te1Car | A|=0.
Gaimib 1.1 epeurd Hevr g A(adj A) = (adj A) A =|A|1,.

A= det(4) 0.

BéFivasunL oL | A 6 ai@dad Hao_lig), A [ﬁ adj AJ - (ﬁ adj A] A=1,.

@)a67 eLpovid, AB=BA=1, ereniionmi B = ﬁadj A eT68Tm) 216551) HI16WT (LPIg EIMG).
: b :
c1601Gau, A -@ett Crjomm A = madj A <@L,

@GPy
UFFwSGsmamar wessilullesr ewflgEGameanar iy 0. ereiGou pFFwd: CHremes Hewildha
GBiLommI Hresst @uicvTg).

eIhHHIHHT_(H 1.2

b
A= {a d} 6165T) LFFWILoHMG: CHTmaU AT EG 4~ FHT68TS.
c

&joy
pFe9eb GFLIL) Hewst] HTesTCLITLD.
o [+Mm, M, T [d -] [d -b
aIgwenmriLlg, adj A = = = )
-M,, +M,, -b a -c a
A g yFHuonmnd; Gamenar e, 61arGer |A| =ad—bc #0.
A = ! adj 4, erattugmed A = ! d b
_|A 1 2 ad—bc|-c a | [ |
IhHH1HHT_(H 1.3
2 -1 3
=5 3 1| eratim esuiluder GrLommy H1688TS.
-3 2 3
Loy
2 -1 3 2 -1 3
A=|-5 3 1|laes |A=|-5 3 1|=2(7)+(12)+3(-1)=-1%0.
-3 2 3 -3 2 3

eTeiGau, A" Frewt @uwiguiLb.

5 Aewllgeir Lopmitd SiewflSGsmeeusafler LwetTLIT(HS6T
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T 131 5 ] 5 37T
2 3 3 3 3 2 .
7 12 -1 7 9 10
, -1 3 2 3 2 -1
adjd = | - - = 9 15 —1| =12 15 -17
2 3 =3 3] |=3 2
~10 -17 1 1 -1 1
13 2 3 2 -1
+ - +
HER 5 1 -5 3
| | 7 9 -10] [-7 -9 10
samGas, A = —(adj A)=——|12 15 —17|=|-12 —15 17
| A| (=D
e L U I T =

1.2.3 Gujonm Diswimafedn Lisoi |xher (Properties of inverses of matrices)

GrILomTm HTessiddd:d AewsHaet LeTLS6ET Hevaumednujid AHe) @ Fev LIGHsTLB®ETULD
1hles194:% 2 6T GaLD.

Camppio 1.4
A 61657111 BFFwionmd CHreer 216wt 6Tes6H

-1

@) [47|= ﬁ (i) (4") =(4" )T (iii) (14) ' = %A‘ , @@ A e16h1Lg) uFAuonm Hasudes.

[Hleh L 1630TLD
A eratugy ysHuioHnd Csnmer el eTes. eiaiGeas [A|=0 wppid A e @uigiib.
QUTUIGHDLILIG ,
A7 =A4"4=1, (D)
(i) #Loairn(® (1) epeuid Sevi gy |44 =|4™ 4| =]1,|.

=1.

26501 %CHTeamauuiett OLBdSH60 allblenwitt LweTL(hSS |A| ‘A_l‘ =
1
|4l i )
(ii) #Lostrn® (1)-@edwibss, (44™) =(4"4) =(1,)".
T

Bleor Blied essiulledr euflenaLommmy aflliLig., (A_1 )T A" =4" (A_l) =1.

n

I}’l

6165166,

A-l\

mm@@u,(AT )_1 = (A’1 )T.
(iii) A eredrugy) udSuionm SHeaFufled Hsevred Foasrn(h (1)-@e(pbs,
1 1
AA)| =—A7" |=| =4 |(14)=1 .
() 4 |34 2=,

616 ey, (AA)*1 = %Al.

Gappip 1.5 (L3 Bhxked o))
A, Bopmitd C 6TGHTLIGS 1 UIfldFUIeL Ul FHIT AGTNBET 6T651%. A 6T60TLI% LFFLODD;

Gamewar 2essl]l Lommid AB = AC erestlev, B = C.

XII - sewflgaiicd 6
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[hleHL16NLD

A g pdSupnd Csremar 6. eieiGor A~ snewr @b opmip A4 =A"A=1,.
AB = AC -@at1 @bumaptd wpeiymons 47 -0 Qupsss HeoLriug A (AB)=A"'(AC).
2AHIIOLBSH BT Gy ommitd Hesstuliest Grriomm LessTedLlt LWGTL(HSS BLOSH G SewL ILig)
B=C. [ |

Cappid 1.6 (1031 Bhamd ais)
A,B opmip C eTedTucy n QufledFuwenl i FGI AHewlH6T 61651%. A 616dTLIg LFFuwinnm

Gameney 26wl Lommitd BA = CA etesfled, B = C.

[HlehL1630TLD
A g usSwiopm Csremar el ereiGa A snewr Quieid woppid AA” =A"A=1 .

BA=CA-udett @muymaptd  9eiymions 47 -ed QUpsss e iiug (BA)A™ =(CA)A™.
21O H6T Gy ommitd essiufiest Griiommy LessTenLl LwIGTL(HSS BLOS G SewL ILig)
B=C. [ |

@GPy
A ez yFHuwSCsTeman 26w opmid AB = AC 2evevg BA = CA,e1afled B -uyip C -uyib

FLoLoT % B)(H5% Gauessnq uig Beveev. 6T(HWSSISHTL L 15,

) 11 2 1 -1] . C 0 -1 e
= ,B= wnpid C = TG SO\ BTG .
) o 1 |°P¥ 11

(LTS |A| =0 ommitb AB = AC 2116 B = C 6T6d1Lg] GO SS5555].

Gappip 1.7 (Chjonmisafsin auflend wimm a9%)
A wppio B etestuet Gy auflenujeorw ydFFuwompm CHrenes Hessiser 6Testleh eummlesr
QuU(BSBDNLIVET AB 1)1 BFFlwiopm Csrevey emin@Lo ommitd (AB) " =B'A™".

[hleHL16NLD
A wommpip B eretues  neuflovFuyent w yFHuiopn CHTemer AHHEET 6Tetis. 6166
| A= 0, B|¢O, eTeGas A~ Lodmid B~ snewmiepiqud LommItD HDUSST 1 aUflanFUjanL WGTaITS

B ms&LD. Goavid AB opmid B~ A~ -seflett QU snLceiseT n auflesujei weiauts @)mabESLb.
sielsCsneasailer  Qupdshuvest oSy Hoiug  |AB|=[A||B|#0.  eanGe
AB -ujib yFFuwionm CHrewes Hessiluim@Lp Lommitd
(AB)(BA™) = (A(BB ) A" = (A1) 4™ = A4™ = 1I;
(B'4')(AB)=(B™(4'4)B=(B"'I)B=B"'B=1,.
eteiGau (AB) ' =B'A4™". u

Capmip 1.8 (" 19 'n Gujony aigh)

A e1651Ug) LBFFwiomms CHrenen esst] eTeslled A~ ' -uyid yFFuiomm Careney et LoHMILD
Ay = 4.

[hleHL160NLD
A e1657111%) BFFwioHmd CHreer 2iesst) 6T681%. 6TesIGa |A| = 0 ommid 47" Sresst @uigyitp.

7 Aewllgeir Lopmitd SiewflSGsmeeusafler LwetTLIT(HS6T
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1

‘A’l‘ = m 0= A7 ewgy uFHwionm Caneme semn@Ld onmmio AA™" = A" A=1.
A =T = (44") == (4") 4" =1. (D)
(1)-68 @pymptd A -260 196TLMLOTS QLB HS HewL_LILig) (A’l )71 = A. m
("~ Caxgppio 1.9 N\
A e1681Lg n auflevgujenrwi FFHuionmnd; CHreane et 6Tesfled
. - - 1 .. . .
(1) (adj A) 1 =adJ(A ])=MA (i1) |adJ A| = A"
(iii) adj(adjA)= |4 " 4 (iv) adj(24) = 1""adj(4) A e16dTLIG) LFFwLOHD Hawsuded
) [adj(adis)| =4 e (vi) (adj A)" =adj(4") )

[hleHL163TLD
A e16h1Lg) B Aluiopnd Canamer el Agevmed |4 = 0. erearGey

1 -1 1 -1 1
() A'=—(@djd)=adjd = [A| A" = @djA) " =(|44") =—(4") =—
A-ap@ uded A -gg adj A=|4| 4" -0 Iy, adj(4™") = ‘A‘l‘(A‘l )’1 =ﬁA .

stenGau HevL_LiLig) (adj A)_1 = adj(A_l) = ﬁ A.

(i) A(adjA)=(adjA)4 = |A|I, = det(A(adjA))=det((adj4)4)= det(|4|1,)
= |d|jadj 4| = |A'= [adj 4= A"".

(iii) B e16dTLIGI n @uifledFujer wi YFFuwionmnd CHTamaer et 6Tesheh
B(adj B)=(adj B)B = |B|I,.
B =adj 4 erannydui s Hevriiug, (adj A)(adj(adj A))= |adjA|],.
ladj A|=| A" gevneb, (adj A)(adj(adj A)) = A" 1,
Qbuymaptd A 460 wpesTyMLDTS OLI(BSSS: Slewi_LiLig
A((adj 4)(adj (adj 4)))= A(j 4" 1,).
216 H0I6ET Gty elblepwits LweTU(HSSS: SlewL_LiLig),
(4(adj 4))(adj(adj 4)) = 4(| 4" 1,).
srenGa (|4|1,)(adj(adj 4))= | A" A gz adj(adj 4)= | A" 4

(iv) A-aIn@ AA erewr adj(A)=|A|A_] 6160TLIE)60 19T EI_ & HleoL_LiLig)

adj(A4) =|A4|(A4) " = 1" |4] % AT =2 A AT = A" adj(A4) .

(v) (iii)-abrng adj(adj A)=| A" 4. @@LmapLd SewildGHmawey siawms Ll LiLig)
|ad_](ad_]A)| = h A |n72 A‘ = (l A |("’2) )n |A| :| A |n272n+1: |A (n-1)? .

XII - sewflgaiicd 8
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(vi) A-eh@ ufed A" eter A = |17|adj A 1681LE6D (DTS5 Hewi_LiLigy,

(47)" = | ;T |adj(AT). s1eGa

adj(A")= | A" |(A") = A4|(47) =(14]47) :(| A|jadj AJT —(adjd) . g

@y
A eredugy 3 auflavFuyenr_w yFHuiommd Cxmener et etesfled | A[=0. Ggmmid 1.9 (ii)Lig

S i) ‘ade‘ =| A winib [adj 4] Hez) 10z eTerGau |A| =+, [|adj 4].

eTeiGey A =+ adj A.
adi A
Guoauitd Gsmmid 1.9 (iii) @etr Litg Hlevr_LiLig), A= ﬁadj(adj A).
e160Gar, A Aeg 3 LIg aufledsFujewi yFFuwiopms GErea 6Testley , A =+ ‘ ‘ adj(adj 4).
adj 4

sIhSBHIhsM_(1H) 1.4

A e16t1Ug) hHavn auflensujai i Eiuonnd Csnena ewt ereslled [adj A| eretiLig) Lhlaes eTeu
Blie)%.
Sjay

A e1651Ug 2m + 1 auflewFujenr w yFHuiomms CEnear 6wt 61651%. @hi@ m = 0,1,2,- - cres1Gar

|4] = 0 opmid Gapmid 1.9 (ii) @etr Lig HevLLiLigy |adj A| = A |G = 4P

| A" e16bTLIgY GTHIOLITUPSILD 1B)eD%, 61681 B |adj A| AT H/ LOIGDE. [ |

sIihBHFHIHHEN_H 1.5

77 =7
adj(4)=|-1 11 7 |erevfleb, A -god Hreters.
115 7
&jay 7 7 7
ladj(A)|=|-1 11 7 |=7(77-35)=7(-7-77)-7(-5-121)=1764 > 0.
11 5 7
@Y
1 1 +(77-35) —(=7-77) +(=5-121)]
A=t———adj(adj4) = £ —(49+35) +(49+77) —(35-77)
Jladi 4 764\ L 49477) —(49-7)  +(T7+7)
42 84 -1267 1 -2 3
:i$—84 126 42 | =+|2 3 -1
126 -42 84 3 1 2 -
9 Aewllgeir Lopmitd SiewflSGsmeeusafler LwetTLIT(HS6T

‘ ‘ 12th_Maths_TM_Vol1_CH 1_Matrices.indd 9 @ 16-12-2022 14:47:17‘ ‘



____IEEEN ®

eIhHH1HHT_(H 1.6

-1 2 2
adjd=|1 1 2|, erafled A -8 H16v575.
2 2 1
Sjay
-1 2 2
ladj4| =1 1 2/=9
2 2 1
-1 2 2 -1 2 2
eTeGau A :i;adj(A) = il I 1 2 :J_rl I 1 2
[adiC4) 1y 2 0] P2 2 -
eilhHIHIhesm_1 1.7
A e1657111%) FLoFFiT 2ewst] eTevlled adj A FLodFii iewst) 6T6wT [ mi6y .
&jay
A e16g) FLoFE T iews 616815, 6TeiBau A' = A odmid Gammid 1.9 (vi) @etr Lig HenL_Ligy
adj(AT) =(adj A)T = adj 4 =(ad] A)T = adj 4 G FLOFFTTGLD. m

Gappin 1.10
A oppid B e168TLIGS 1 auflevFujenrwi ydFSuiomm CHrener ieuflE6T 6Tes6)

adi(AB) = (adj B)(adj 4).

[hleHL16TLD
A -ah@ ufled AB eraw adj(A) =|A4|A™" -6b Dgud

adj(4B) =|AB|(4B)" =(|B|B™)(1 4| 4")=adj(B)adj(4). u

eIhHH1HHT._(H 1.8

A= {2 9} i) (AT )_1 = (A‘1 )T GTGHTD) LIGESTEOL! FIAILITT 5.

17
Sjay
4] = @) -O)1)=14-9=5. cranGau, A" =+ 7915 s
' ’ si-1 2| 1 2
: 5 5
7 1
" 5 5| 1[7 —
arana, (A7) = =3 : e
(4 9 2 5{—9 2} (1)
5 5

T 2 1 T
AT = 5 7}.@[@7@@, 47| =@ -m©) =5.

ao1[7 -l
A)' = 2 . .2
'-35 5] ®
(1) ommid (2)-eS(mbg SHeoL_LiLig, (A’1 )T = (AT )_1 . 6Te01G6 O\BT(HSSHIGTET LIGHSTL] FIILITTSBLILIL L Figg

XII - sewflgaiicd 10
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eIhHH1HHT_(H 1.9

0 -3 2 -
A =L ) }B ={ 0 J 6Te15003me7(R (AB)™ = B A7 erettuensd Fflunisas.
Loy _
0 3|2 -3 0+0 0+3 0 3
AB - = =
1 4l0 —1] |2+0 -3-4] |2 =7
. -7 =31 1[-7 -3
(4B = 1 _1 (1)
0+6)[2 0] 6/ 2 0
o L[4 3] 14 3
0+3) -1 0| 3[-1 0
B%:L—l 3 :l_—l 3
-0 0 -2] 2[0 -2
-1 3 4 3] -7 =3
plat= L ! 1 | e
200 -2)3|-1 0] 6/2 O
2ewsflseir (1) pmith (2) FLotb. 61aGar (4B)™ = B~ 47" e16tTLg) FAUMTSBILILL ). [ |
ilhSHFHIhmmn_1H 1.10 ®
4 3
A:{z 5} a1asilev, A°+xA+yl, =0, eT@iomm x LoHmId y -89 Snesss. QEOwhgs 4™
HI1GB0T .
Lol

A +xA+yl, =0, =

A =

(4 3[4 3 22 27
2 5][2 5] [18 31)°
(22 27 4 3 1 0
+x +y
18 31 25 0 1

27+3x | [0
31+5x+y| |0

(22 +4x+y
18+ 2x

=

B
)

B0 551 BLos@S HevL_Liuear 22+ 4x+y =0,31+5x+ y=0,27+3x =0 Lodmid 18+ 2x = 0.

e16Gay x = -9 ommud y =14. 196811 hL0&GS SlawL_Liugy A —9A4A+141, = O,.

BdFLoatTuL g6t @BUymaptd A~ -246b QLBdss HeavL g A—91, +1447 =0,.

s S 3

BF0(wbg HewL_riLig

1

1
A =—(91,—4)=—| 9
14( 2= 4) 14[{
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1.2.4 ang a15 He0iBHHBH D D163l FHBarllsdn LI 16TLIT({EHFHeNT
(Application of matrices to Geometry)
Qg U Feflpghled, Hewllaarlesr LwicTLT(HEemeb sp(B FMLIL uewswines LFHuionmd Comener
2B LgaueTs LGTU(HSSUILBENE. eTeflevoeud HHbHed CBTesT(h), E)HLD B uflioreser

LGN aUIq el HesullBdamnd oL (Kb @k H(h%IGauLb. Y
2w O erewayp x'Ox ommiud y'Oy  GIGTLGINEDD M 9 9
DB X -AFFAFAYLD Y -AFFTELD  ObT6TCaumid. A p 7 X
FMGSleL P eretiigl  (x, ¥) AUISOHT6Va ST THS O)FT680TL 5 Q
, . p

676 6T68I%b. X ~-LAF@FULD Y ~AF®FUILD AFlepwi’s QLm(Bd G O x 7 TN
CarewigdNG ULSSHe 2 eTeraiTnl HHMOIUBHEDS 6T6HTS.

X'OX wnmpip Y'OY erestues wpedmGui s X -8 ommib X
Y-2ds  eretis.  (X,Y) erevug ybwu auFfled P -6 y'
AUIFHOFH TR HET 6765T%. L LD 1.1-60) (b BTLD OUmiaIg), Y

= OL=ON-LN =XcosO—-QT =XcosO—-Ysin0 , uLLp 1.1

y = PL=PT+TL=0N+PT = Xsin0+Y cosf.
QFFLOGTLT(HSGT PIT AW AFHG OBTameve) LpenUilenest LoNODTIH A AFHS CFT®6Va,
wpanwrs  orpn afl aGsdeimer. GonEieamid @)p FLoGTUT(HE®ST 1NGTaI(BLD 16wt
QUG QUGLDLILIGY 6TULHBHGVITLD.

x| [cos® —sin@][X
y | sinf cosO ||V '
[cos® —sinf]

X X
W = 616515, L9GIT =W Lommitd [W]=cos*0 +sin* 6 =1 LD.
® | sinf  cosO | H L}} {Y} o | | 26 ®

cosf sinf

. @) wlt=w"
—sin@ cos@} e

e1e1Gau, W -4@ Crionm st 2 6irengy ommid W' =[

eI MI(BLILID GG Hauesidsa b, GROTET 2 (BLomnmedlenet 19e5ral(BLoTmi GLmeurTLD.

X w2 cosf sinf || x| |xcosf—ysin6

Y| y| |-sin@® cos®||y| |xsin@+ycos6 |
Baieummrs X = xcos — ysinf, Y =xsin6 + ycosO
a1t 2 (HLonpmddeastt CupEGnrid. @bs 2 (BLoTHmID  Hewstles] eueDTLL B Lde)
[cos 0 —sinf

LweTU(RSSUIL(BENE. QUiweTunigewesr W =|
sinf@ cosf

} e16hIm <Hewst] [HlessudSEesTng).

<iesshl W ez W' =W agneugy WW' =W'W =1 erevim Aoyl uesmieanets QubmieTareand
AW .

asnyuwisny 1.3

R 517 2iewsl) A-5@ AA" = A" A=1 e1efled, A g OFki@GdE 26w eremiiLi(bid.

@piny

Rh el A erehiug CFhIGSEH Hewiluns @LiLsnEGs Cosmauwinest LoHmid CUITSILOTE
BlupbsamenunOseticy A ydfuopnm Csremer essiwinsad wnmid A = A" eresiad QHss
Gaueser(hLp.

XII - sewflgaiicd 12
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sihHIHHHET_H 1.11
{cos 6 —sind

, GTGHTLIZI O\Fh1GS5 i6wst] 6T68T [FlmIa) .
sinf cos@

Sjay
cos@ —sinf ; |cos@ —sin0 " [cosO sinb
A = . . LQG{STLI, A - . = . .
sin@ cosO sin@ cosO —sin@ cos@
616316y
+  [cos@ —sin@][ cos® sind
A4 = | )
| sinf  cos@ || —sin@ cos6
B | cos*0 +sin’0 cos@sinf —sinfcosO | |1 0 g
| sin6 cos6 —cosOsin sin® 6 +cos’* O 0 1 2
8GsGunv A" A=1,. eteiGau AA" = A"A=1,= A g OFiiGss SemlunGLp. u

eihHH1HHT_(H 1.12
6 -3 a

A _1L b -2 6| ereiiug OFhi@GsH 26w e1esled a,b ommid ¢ Heflesr LoFIIeDLId FHT6ETS.

2 ¢ 3
@O mig A -£0d HesTs.
Sja)
A e16t1Lg) QF b Sewi). eteiGal, AA" = A" A = I,. erewGau B1Ld GQLpieudy

16 -3 a1 6 b 2 1 0 0
A" = L= b =2 6|21-3 =2 c|=|0 1 0
2 ¢ 3 a 6 0 0 1
45+a>  6b+6+6a 12-3c+3a 1 00
= | 6b+6+6a  b*+40  2b-2c+18|=49/0 1 O
12—-3c+3a 2b-2c+18 ¢ +13 0 0 1
45+ a*> =49
b* +40 =49
2 — 2: 2: 2:
= ¢ +13=49 -9 4,07 =9,c" =36, =a=2,b=-3,c=6.
6b+6+6a=0 a+b=-la-c=-4,b—c=-9
12-3¢c+3a=0
2b—2c+18=0
. 6 -3 2 | 6 -3 2
GTGUTGGUELDc‘i;@é;c_@G?Dl_L'IUQj,A:; -3 =2 6| ohmid A’leT:; -3 -2 6.
2 6 3 2 6 3 -

13 enliser opmiid ewllsCamaeaisafier LiwetrLim(hEer
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1.2.5 3m1IG5H3 Gomfluduistled Diswflgmalledr LI TLIT(HHeT
(Application of matrices to Cryptography)

udFunony  esflsefler @ wpdSuotes  LweniT(hy  FhiGss
Grompluwedled  (Cryptography) o eirengy. FhiGes GLoTLfuiied eTeiiLs BB
wLFsement Gui  LoMmeITE@bd:@L Lifling euessicasnd madL GLmiD FHaied
uflomdmLoT@d. FhiGss Qomluimdsapto GLomd) omdmapd 16 @)1
HITTSS BT LG LILIGHL LTSS OB TeESTL &), FihiGHs GLomplwimdaio (Encryption)

GTGOTLIG,| HGTAU(BEHGBLD Lyflu i QLomiHludleh 2 6ITerm Swarenev 6Taribled Lfliing euessessid (FhiGags GLomhl)
AFGFUTSLD. LOTDTS, FhiGES QLomOMITSHILIL L H560I6D6V LGET(HLD HeGTaI(HHEHLD Ljrfljid GLomidludleh
Lompmreugy Gomblomhmid (Decryption) @b, FhGas GLoTAWnd:swptd Lopmid GLomLf] LomHHLALD
FHAUDMV AL LIIhSGLD OLmieIbE@d e G s @ussl wpeon Comani(hSns. ks
Buasl wpeom FhiGss eedsd; GMIIL) T ILI(HLD.

Qs Qrassudems &Frell GIGTUTTSHET. SEAIMe AT FhiG%s Qompluindsd G\
ydFFwonn  efleowt’ LweTU(RSHIIS PIH  LODDUTGLD. HEIMEVL OLDILGIT HEHEIMEV
Ouomblormmid GFuir Griiomm Hesstleowilt LwesTU(HSSHIEDTT. FHhIGHS GLomHwITd:sSSNGL
LweTL(B SR Hewst] FhGss Gomplwndgs ewnfl (Encoding matrix) ereweytb GLomblommmid
OFuws LweTLI(h LD 6wt F G GlomLh) Lombm essfl (Decoding matrix) 676v6yLd AL SLILIH EDS).

FhIG5S QLomipluinssamevu)id FhiGass GLomLhommmeevu)id alleTds 6T(h5HISHTL (h 6Tl
STGETGUTLD. AILIURIHLD COWLIDILGIBLD eLPEVS SFEAIVHEHSE AhibleV 6T(LpSHSHIHET A to Z 1o’ (KLb
LIGTLI(H & 5160 S TS OHTETGaumLD.
® CLETOYE ®

2hIBV TPSSHIF®ST LpDCW 1-26 6TaH@BSS pHIGHBausTHa D, Cuppl Sm5dH GBS

0 LweTU(RSSHIAUSTEALD CFTTS. AIIUAT Hevig] FWINBLILGSHEET gl ufleh
epauflend ydFFwiompm Cameamer iewflevis b CLIBSEISHTH p(1h FhiGEH GLomLfl Fraflwins
LwesTu(hSEIETT. Aeinwey LweTu(RSS Hareuessiuiest Gritommm Hessiuflesr 1Mbewsuirs
OupdseTSHL QumILIUT LWGTL(HSHIETT.

Fh185% OLoTLANWITSGFISHTHLT LWIGTL(HSSUILIHLD 1650
I -1 1

A=|12 -1 0] eret1.
1 0 O

<aci(pip OFuid) “WELCOME” 616515, eLpaurfleand Q&messr ydFHinnm F&iy Hessilenwil
1B®SWL  OU(BSSISHTH  LIWGTURSSIL(HAIST AIUILBLD  CFuih) 3 Aemayerer
g (hserns (WEL), (COM), (E), eres 9fgasti (h 1x 3 auflevguyeiren Hlevyuicssiisents,

[23 5 12],[3 15 13],[5 0 0] 6765 LomDDLILBEFTDS.

BmiFwinasts Qumri L Berwessiuieh @p LFwkiseaer pTiD CFISSHIGTOT®SHS: HaIcwd:EaLD.
5 -0 Wp&6b 2 IS C\ETeser sp Hleangwessils QunGaiessr(hLb 6T6tTLICSH @)FH6HT HTTGRILOTEGHLD.

al0leurt(s Hleovgwessiyr 61 FhiGas GLomfluinsgg iewilwmed bl CLmdEse GlFuiw
O Fuiuanests 19esTauHLOTM FhiIGSHS Hlevrwiessiseants Gnlommmid KSbENS):

XI1I - sewflgaiich 14
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FiiGag OomAwndsiuLng FhGss FiiiGag OLomAwndasiu L

Jlavywesd] Oomflund@Lo el Blavgwest]
1 -1 1]

[23 512] 2 -1 0 = [45 -28 23];
10 0]
o1

[3 15 13] 2 -1 0 = [46 18 3];
U1

[5 0 0] 2 -1 0 - [5 =5 5].

6160186y FhIGSg QomSlwingsi' L QFuig) [45 —28 23] [46 —18 3] [5 -5 5] A@Lb.

Oumiiicur Griom my Frefluimed (A-er GriLommlest (Nbens it OLi(hdSevTeL) FhiIGHs GLomLAommmLd
O ifesTDTIy.

FhIG5% QLomLAommHmEH N &T6T 216551

0 0 1
A’I:Lade: 0 -1 2.
4
I -1 1
. o o . .. .
umpiueuy FaiGss GomSluinssiiul L g Fuiuleanests 9etauhomm FhiGssgs GomiAlommHmLd
Qi
FhiGag Qompundsiu’ L Qo) LompmdSletr FhGag GLomf mhpid
Hlavywes] el O’ L Bevy
0 0 1
[45 —28 23] 0 -1 2 = [23 5 12];
0 0 1
[46 —18 3] 0 -1 2 = [31513];
- _1 -
0 0 1
[5 =5 5] 0 -1 2 = [5 0 0]
-1

F18%% GorLf) LommmLb CFunuiul L Blewy ewilsemetr auflens 96sTauBLOTD
[23 512],[3 15 13],[5 0 0].
e1a1Gal, 1 - 26 $@&F FHwMGT UhIHeV 6TUPSSHIFATTC OB, GUmiLaIT ST Qunm FhiGss
OFuigulewesr “WELCOME?” 61611t Litg SEmiry.
15 enliser opmiid ewllsCamaeasafier LwetrLIm(hEer
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5 3
4. A ={ . 2} erafley, A°—3A4-71, =0, crenssmL (% B)F6 eLpavid A~ srets.
AR IR
5. A= o 4 4 7| erelled, A =A" 11 miays.
1 -8 4
8 -4 . .
6. A= 5 3 erafley A(adj A) = (adj A)A = |A|I2 GTGOTLIGNGT FIfILITT&%.
3 2 -1 -3 1 1 -1
7. A= . s Lommito B = 5 9 616efley (AB) =B~ A~ eIehiLSHF FALIMTSHS .
(2 4 2]
8. adj(A)=-3 12 -7 |eresfled A -0 HT6T81.
2 0 2|
0 -2 0]
9. adj(A)=| 6 2 —6|ctadleb A -0 HIGHTS.
3 0 6|
I 0 1
10. adjA=| 0 2 0| eresfled adj(adj(A4)) -&3 STcvw.
-1 0 1
1 tan cos2x —sin2
1. A= ey A4 =] 0 *| censan (e
—tan x sin2x  cos2x
5 3 14 7
12. 4 = 676816y A -0 HITGHST .
-1 2 77
XII - sewflgaiicd 16

Luama 1.1
. 1968TQU(BLD el E@hdGF CFIIIL) 46581 FHT6E8TH:
2 31 2 2 1
0 -3 4 il3 4 1 (...)1 s 1 9
i i iii) —| -
6 2 3
3 7 2 1 -2 2

. 1965TaU(BLD H6w5T1%@5d@ ChILoTmI (HT6wT (LpiqujOLoestleh) GBITLOT M FHT6EsTS:

511 2 3 1
L2 4 3
(1) {1 3} @) |1 5 1| () |3 4 1
1 15 3.7 2

cosaa 0 sina

CF@)=| 0 1 0 |eefd [F(@)] =F(-a)samss @s.

—sina 0 cosa
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1 TEEEE ® - HEE)

I -1 3 2 1 1
13. A:[2 O}’B:[l 1}, C:{Z 2} opmitd AXB=C etasfled X e16Tm Hewsflenwid

HITGUST .
01 1 1
14. A=1 0 1| ererlled A’IZE(AZ—M) TSIl (5.
110

-1 -1
15. [ y } 61651 2Acustlantis LNBESIILT QLI(hdH6D FhiGHS GLoTLOwing:s Hessiwinsd Csress(h

-1 -1
[2 —3][20 4] 61687 QUM L& QFu'iblenuw { y } ~687 GBTLOMT MY HHessugetT 1B

Oussn Fnelunsd Csresi(h FniGss o) omHmid OFu'Is. @hiE AHiHe TUPSSIHCT
A—-Z7 -4@ wpwnGu eTevsrser 1-2620uyd, H1edluil NG e168er 02ouyd Gun(mgd) FhiGss
OomPwindsid ommitd GoriSonHmLd C)Fiis.

1.3 ) DIewiudedt 18HT601 GHTL_HHH DN D (HLOTDDHIFHHNT
(Elementary Transformations of a Matrix)
O dsblancv Hlavr OFweds6er Lommid OFTL dablaev K6 C\FwedS6T 6TesTMELPSSLILI(HLD
Flov OFweds6ir (operations) GLoMOBTET UGG eLpeVLD 61T Hewsflewit (WIS HewsfliiTds LoTHMEUTLD.
1.3.1 GHIL_%H&mHemsd Hsny LHBID HYysd GlFuislxmsr (Elementary row and column operations)
R Aewilufled OBTLHEBlamev BHlevr (HTeh) CFwedseTTaueT:
(1) aGsauid @b Blevgsean (Flrcbsaman) LflomHmLd C\FuISe6b.
(i) 0 2eniluied 2 aren sp (s Hlewruied (57e06h) 2 66T @ICRIT(H 2 DILIEDLILLD 63 (1 LhdSILODD
FlaoFufledwimed QumdE) 2Gg Blevmulled Hprourt (DgHud_cb.
(iii) ep Sewflufled 2 6irer ep (B Hlanguied (Fl7edleh) 2 6irer p@IlauT(h 2 MILILL 6T §p(h LFFLODHD
Hlevguied (6l7edled) 2 6irer pda 2 pinfesr sph LFFwonm FHlanvFuled CLIBSEHD LveeTd;
Fa L (HB6V.
R(h Aewilflesr OB dsblaney Hlang GlFwedser Lopmib Blired CFwelsmaen C&TL s blamev
o (BLOTMMLD 6T65THCMITLD.
Leau(paueT e Aewiluiled HTD LWETU(RSGHID T SSblevev Hlewg 2 (HLommmhiEeriesr
GOT(H ST 2A4GLD.
(1) i eugl LoDDID j 2Aeug Blergmer uflomhmid GFui®Baims R, <> R, e1eé@DléS)eCip.
(i) i <Aucug Hloguish o 6rer aleuTm o puieuud A eTeim wudFFwopn  orPleduimed
Qupdsiupalamsd R, — AR, e161 GWlSHesTCDTLD.
(iii) i AU HlaguL et j A Hlevgew yFHuopm ormled A -6 OU(BESS Fo ' (Halems
R — R + AR, sTend@plsHenGoiib.
B)CBaGunaiim @Gmui(hE®maend C\HmLdEklanev [Blred LoTMHmhISEhs@LD LiiesTLI(hSS5IEGmmLD.

ats»yuwisnm 1.4

A, Betetim @ G7 auflensujenr wi Siessilsafleh arsmaig i esstlanws QB gsklamev
2 (BLOTHMAHIGET eLpGULD  LOPM HHessiwimssl Qum wpiquiOinesileh, Aujid B ujib FLOTGHT i65siH6iT
(equivalent matrices) eTeiIMELPSGSLILIHLD. A AeIFH B -&GF FLoTeT et ereiileng A~ B
61651 GHMUTL 196D 6T(LpSHICRUTLD.

17 ienflser wpmiid ewfldCsreaaisafler LwGTLIT(HS6T
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I -2 2
THSHIGHTLTE, A=|—-1 1 3 | e165im Aewstlonws 61(hdGi500% 16T Gaurip.
1 -1 -4

A eretip ewfluieb R, > R, + R, e16tin QB dsklenev ey GFwed epevid Fewr &@GLd
2eilevws B 61651%. B -1 @everi_meuds) Blenguimesidy A -6r @Tesrimauds) LommiLd (Lp&6v e sertlesr

Fa_(HBHEUTELD.
1 =2 2
etatiGey A~B=|{0 -1 5
1 -1 -4
GLoGev 2_6iTar GBI SHHlad6V HlanT 2 (HLOTHMES LNGSTUHLOTHI 6TULPHETLD:
1 -2 2 1 -2 2
11 3 |[R2RER g s
1 -1 -4 1 -1 -4
@Gpicy

Oar(hggicer  Aesfleovws O SFBlavev o BLompmid  OFuwig  Cumid  essfluimesg
Os1(hSFI6Ten 2AesldGBd FLoLons B)(hdb% Caetriq uwikevaav.

1.3.2 Hemy-aImiLng aig anb (Row-Echelon form)
Os1L_dsblanecy Blanr 2 (BLOTHMAEIEETL LIWIGTLI(HSE O%T(HEsLILL L Aessilufenest hlenr-6ImiLig
QUIQGILD GTEILD 6TEMNFTEN g ailed LomMmLd GF s wpiquiib. @&Icug adHleh A6 2 MILILJFHGBHLD
UFFwtisenrssl Qupm HlegHeT @) (BESTLD. HAIITD AMTSHE 2 DILILFG@BLD LhdFFUILDTS 2 GTET
® Heguileoes uFHuw Hlevg e1erECmip. spp BHleavguied aCsewitd F 2 miiy uFHuoPpmolsesiey,
2bbleruienes S Fleor (non-zero row) 676irHIGmITLD.

6 0 -1
TBS&HIGHT LIS |0 0 1 | etedtm ewilufled R opmib R, <ydflu levgseri@d. R,
0 0 O
UGG LFFI BleanTuwim@Lp.

asnyuwisnm 1.5
E e1601m s Suwiomm ewsiwunesigy armiiig auiqaileh @)(mdhs Gauetsr(h6Loesfle,
(i) E -e1 yddw plavgser Aaweidgiid E 61 SAFHu Hleavgsens s b B mss Caleter(hLb.

(i) E-6b agGsaiid i eug Havgulled wpsHed yFHuonpm o puiuneid | Aeud Blireded
ADLOBSTEV | AaUG/ Hlanguileh 2 6TerT (LpHed LFFwLoHD 2 MItIDGHS SLD QUIBLD | AU
6l768l6h 2 6T emesidgl @ MILISGBLD LhFFwitiserTs @)Hd% Gauesst(hLD.

(i) i Heug Hlewguileh 2 6irer Lpsev LFAWLDD 2 PILILTeTS (i + 1) Aeud) Hleoguied 2 6irer
LPpS6d YFSwonm 2 mindnG QgiyndHed ewiows Galessr(bhLb.

@Gy

@ JAewiuleh AderSH LFFw Bleovgsepd Aenfiuiler SHqliLgd) Blorsearts LB,
10T Sipeuflevs-Flevguiler wpsed YIFwioHm 2 miiunesig 2bhlorsg Gans AMLbES
Fleogser spaibleurerylesr wpged yFAwLonp 2 miiIhHE QUGVSILDLOTE AMLOGBSTE) HH6lI6UewiLITeo S
Beg-agpiuig augafled Bpd:GLb.
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01 1 1 0 -1 2
196s1QU(HLD HHessTBGT HlenT-eTmiLIg augalddled o ereres : (1) [0 0 3|, (i)|0 0 2 8
0 0O 0 006

16wl (1)-22 H(Bgdleb O\breiTGaurip. savr_ &) hlevmuiled(mhbgi spa16leut (b Bledruims Goed Hleanrd:@s
O\FevBaurTid. eLpTDTGIG) BleTwineid HFSu  Hlequn@d. @uessineug Blavguled LpSHey
LFFuiopm 2 piiunesig) epesimmalg Hireded ALohgieTerg). Goayd @bg 2 mIILTGSIE], (LHH6D
Blanguiled @esarimeugy BleSlaveiTer (pHed LFHuonm 2 mindn@ aleuginddled 2 6Tengy). cTeaGal
Baasessilwineig aTmiLg aiqaibHled 2 6Terg).

16wl (i1)-80 ()b O\sTeTCaurmid. e & Blanguled) (bhgi spa10eurt (b hleanmuims GLoed hleanTd:@s
O\ F6LGRUTLD. 6T6VGUIT FlEDTHGHLD ALFFUI BDTEHETTGHLD. eLpesTmTeugy Bladquied LpHed LFFuiomnm
2 QIIITESIG HTGTETaIE BlIedled 2 6ireng). @UiudSuiopm 2 miiunerd Qe maig) Blaguiled
epaiTmialg Klredleh 2 6rer 1psed LFSHuwiopm 2 NG aIGIDSH 2 6Teng). Pt Taug)
Blanrudleh 2_GTeT (LpF6L LFF 2 MICILITESIZ] eLpGSTDITAIZ) (BlT606b 2 6iTendy). @I FFuLomHm 2 pIimesig)
p&6v Hlavuied Lommib (LpHed HlTedled 2 6iTer wpsev FFwonm 2 pInINH@ algindHled 2 6Terg).
e1a1G6r @)% TmILIg g QIS 2 GTET).

1965T0I(HLD HESSBET BlanT-6ImiLIg. Qg alddHe Bevanev :

1 -2 0 03 -2
@10 o 5|, ()|5 0 o
01 0 32 0

2165011 (1)-£2 SB(BGHIBUITLD. eLOGTDITEI] (BlewTudleh (LpgED LpFFLomm 2 i iTesig) @essi_maug bedleh
2 GTeng) LommILd @UIFFuionm 2 mITesig @)yesr_maug) hlavmuiled eLpesimmeg BlTedleh 2 6Ter (Lpgey
udFFuwiopm 2 pinInG Qg msHled 2 6ireng). 61eGal Qb iewsfl aTmiLig angaiddleh @eeney.

<1ewof] (i1)-£0 S(BSHIGaurtid. @essrmeaugy Hlavufled (1psed Hlredled 2 6renm ydSwiodm o mImesg)
6L Hlanguiled @yessrimaug) Blredled 2 arer yFHuiopm 2 nInING QL_sILmSEeH 2 6iTenZ). cTeasiGau
Bibs 2ewll amiLg agaisse Qevanev.

[aij] _ oTeiID DIe3fleDILI GIMILIG I DIIUITEH Fx(HHGHID (LPeHMD

Method to reduce a matrix [a,.j] to a row-echelon form

m xXn

Lg 1

PS5 HTuIenest Au1e) CFUIs. (LpHev HlewTwimesg uFSu Hlevr erefled wpHed BHlevgewuws Hp
o airen AyFFw Flevguyeir @ ompm Ceuetsr(Hid. a,, =0 e16dfled Lg 2-H@&F GlFevev Gouassr(hLd.
2A1L1g Bevanauliiesleh (Lpged BHleavmenus wpsed BlTed6 LFHuopm 2 DILTE 2 16T SLp Blevmu L e
B)_1ormHm Gauasst(hLb. (Lpdev hlawrd@ £CLp 2_airer Hlawmuied, wped Hlredled LdHuiomm 2 i) eveev
eTaolley @y, LFFwomHm 2 muiT 6168t Ml GauessT(Bid. 4, A68G LFFWHn 2 ML) 616560 Lig
2 -0 LwchTL(h &% Gauesst(hLb. iiLig Qevanevbliwiestleh LpHeb Flaramus ASNG $GLp 2 6rer 7GHem/LD
@ Hl7edled 2 6rer @etermaug Hlyedled yFHwiopm o pIiuns 2 érer Hleguj et @ LommHm
Gauasr(HLD. (LpS6v hlawT s @ SGLp aU(bLD 6T1hg 6p (1 (hlanmuileyid @)Teserimaug) (Kl7edleb LdFHuiopm 2 mitiy
Bevenev eTesled a3 LFFWILoHMST 61651 2471 Gauassr(hb. BB wpewmedwiLt 19eTLMM) (LpH6d Blanguiled
udfwopn 2 iy HoLs@Gd ey OBTLT Geuetr(hLd. @ULDULPEDUIHET I (LLPGTILITI: S
(pivoting) e7687GLITLD. (Lp&eb Blawgulileh 2 6iTer (wpgeb UFFWLoHD 2 P L6 HleTuler & (LpLpaneet
(pivot) eresttiLi(hLD.
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ug 2

S HTUIIGTT FAPUPDETHGS BLOAIIBLD ADISF 2 MILILE®ETULD CFHTL d%bbhlanev
o mILDTHDHIEET G%1685(H L FFwiLords Geuessr(bh'Lb.
Lig 3

2AHSS Hlanruilenest Lpsev Hlenrwinsd Csmessi(h Lig : 1 ommib Lig 2 Qeunenn g6t SLp 2 6irer
Bavgsmarnd Csmess(h CFwnLhSESaD. H®eTde H@THEHLD ApIQujd ey B@F6FuIcHapen
LbessT(hLD LOessT(H LD OFwimL(hs% Ceauetsr(b'Lb.
eI(hHHIHhHT_(H 1.13

(3 -1 2
—6 2 4| er6tim Sewilenws Blenr aTmiLig auiqaubEHnH@ LomHmIs.
31 2
Sjay
(3 -1 2] RRrR+2r, [3 -1 2 1 3 -1 2
NS R—>R - R,
6 2 4|-B2RIR o 0 g|— 2510 0 8.
-3 1 2 0 0 4 0 0 O ]
@iy
3 -1 2 3 -1 2
0 0 §|—L2RE o 0 1
0 0 O 0 0 O
® ®
851610 CO\F1(H S/ 6T 268515 HleDT- 6T MILIG GIg QULDTGLD. 6TTGa BlGDT-6T MILIQ QIQ AILDTEST S
(VLD HESTGLOWLIDMS].
sIhHHIHhHT_(H 1.14
[0 316]
-1 0 2 5| 1687 SA6ewstlevwws Hlewm-eImiLLg aulqausbEn@ LoTmHmis.
(4 200]
iy
[0 31 6] -1025 -102 5
1025 L2l 1o 31 6| B2RR 1o 31 6
' 4 200] 4200 0 2820
Ronlp |T102050 1025
351031 6|—>=5/031 6
00 Q 16 0 0 22 48
L 3 i [ |

1.3.3 spj Diewiludedr Hyip (Rank of a Matrix)
RF Aewiuilelt ATHSSTHMS QUDTUINIGSE 2 LAewT]  opmid  HomessilgEGsremar  Lm)
OB BSSH60 HUFNILDTSLD.
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A 616511181 TCHEILD 1T 46551 6T681%5. @)l (b Flov (hlawTH@meTu LD, BTV S®ETU LD Bd@GaISHTEL
oL s@p el A-@tT R 2 UAIWITGLD. R AW F61HGSSHTCT 2 LIAGTIITGLD.
g0lerestleh aieuessiuieO(phg LIFFU TSI IS HTS®ETUD LOPMILD LFFUI 6686 %M
HTOE®TLD S GHaIBT6) Ll SaHL1 OLIDIISTSHLD. p(h FHIT 2 LIAewsuflesr 2ewsilgCHTamar oL
FimessidGHTeaLITGLD.

als»yuwienm 1.6
17 26551) A - @)6ST HITLD 6TGHTLIG AGGHT LpFFwiomm Fmmessils: CEHTeausaleh 2 && auflewFuwIm@Lb.
A-@etr s1dm%5 P(A) eresis@BIinIBeur. b LIFHur esflulest Fad AT LFSULD 6Tew
QUTUMIHBLILIKLD.
@piiny
() @i <ewfluiled G@DbSS! R LdEwiopm 2 piiy Gpiudsr p(A4)>1.
(i) Hev& 2ewfl I, -G8 HILD N AGLD.

(iii) A e16tr) Hewilullesr HyLd r eT6vlleh A -6V GW®MBSLULFID p(h 7 UfledFyeL W LFFwionHm
FowessilsGareanimeig @ oOuDBlpEHed Couets(hid Lopmid A -61 paiGeur r+1
auiflev ommitb AeFeil AH)ELoTew aurflans CEmessT Fnmmessild CHTeaIseres LodiLS6T
yFSwmigerTHEuimsHed GCaress(hLp.

(iv) A -6t eurflevg mxn eresfled p(A) < min{m,n} =m,n sefled GHMb 616,
(V) n auflwFwenrw sph FEHIT Hewlls Crionm Siewid Csmauwinet onmid GLTSHILOTC
Bupseen p(4)=n.
eilhSHFHIHhmsm_1 1.15

3 25 4 3 1 =2
® 1965TRU(HLD 6w BE@HSE MHesshdbHaib sievsrs . (1) |1 1 2| (i) |-3 -1 -2 4 ®
3 3 6 6 7 -1 2
ey
3 25
(i) A={1 1 2|eretis A Az 3x3 aufledFujenr w s, 61a1Cer p(A)Srnin{3,3} =3.
3 36
2 &g SmesllsCaTeamauuies auflens 3.
A -an& 67 b 3 auflengujanrw FHmessildCEHTMaUSBTCT 2 sT(h. 2AFH6HT LoGIL]
3 25
1 1 2[=3(6-6)-2(6—6)+53-3)=0.erenGar, p(4)<3.
3 3 6
2ABSal 2 aufldFuyenr w SnmesflsEGaranal Caiay O\FIGarTid. AH6b b 2 aufledFujenr i
3 2
Smesll&CHmena ‘l : ‘:3—221730.67667@6)1/)(/1):2.
4 3 1 =2
(i) A=|-3 -1 -2 4 | creti5. A AWIFH 3x4 auflevFujeanr s icusf.
6 7 -1 2

areuGas p(A)<min{3,4}=3.
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2 §& HHmeseilSCHTemauudest curflens 3. HHeweu

4 3 1 4 3 -2 4 1 =2 31 2
-3 -1 -2/=0;|-3 -1 4|=0;-3 -2 4|=0;|-1 -2 4|=0.
6 7 -1 6 7 2 6 -1 2 7 -1 2

e1aiGau, p(A)<3 2ABSGH 2-2Autd auflevsFullesr yFHuiompn HnmewilsEGsramaer aGHesih

Q6T A 2 STTST Tl ILTILIGUTLD. @& FASENILDTGLD,

4
@r@@mﬂ@‘ 3 =—4+9=5%0.

e16ar1Gau, p(A)=2. -

@GpIL ey

R 2ewiulletr auflevs uFsons @BSGLd UL FSHD, uFHuopn FomesilsGCsramalserlesr
o 55 auflooF Gpig ewsilulledt &b HT6TLIG 6TeflHevey. ATHGHILD HTERTLSNEG Cauml (b
GTGTELOWITEST (LPGDM 2_6Te ). @Lbpemuileh iewiluder auflend 2AHHL0m% Q) HHSTVILD AessildHTLD
FITGRTLIG] 6TATLIG]. @UDAPEDUITETS (1 6wt FladT-eTmiLig aiig adSNG FLOLDTGT Sesstludlesr
SAKHSSHTLD HIGTUSTSGLD. P Aessiunesg BHlevg-aTmig augeled @BIINGT HFGH LOHETEOLD
epeVAIL L @ MILIFE@BSEE FLD 2 GTT HDISSH 2 DILILEGHLD LFFuibigerT@gLp. (B a,,,a;,,
61681 [hlanevEarleh 2 6iTar epawevall’ L @ milijdbEmer CFIdh@LD CHTL MTGLD).

eTe81Geu (b FmmewllsGamaaiuiesr Loy LFHuib Sevevg LFFWLD @OV 6TeTTd; FHTCBITLIS]
GTaMIg). @)FET oLPGULD HHGTSIGSBITLD HITGHTLI] GTAMLIZ).

eIl FHIhesM_1 1.16
1968TQU(BLD 6T MILILG. GUIQAISEIGVIGT G G5 BGIH S @ AT IGSBTLD HTCVTS

6 0 -9
2 0 -7 -2 2 -1

o 3 1 ) | o 5 1 (iii)
00 1 0 0 0

oS O
S O N

Sja

=7
1 | e1651%. A-2Ae01%5 3x3 auflengujeni_wi 2iesst) ommitd p(A) <3
1

(i) 4=

S O N
S W O

2.0 -7
epairrLh auflaverueni_w HpmessfsGanaar|A={0 3 1 |=(2)3)1)=6#0.
00 1

e16tiGau, p(A)=3.
et Gou @)k eLpetTmy ALFE HDIHET 2 6T QTG 6TTLMSS Fa bl CBHTdGS.

-2 2 -1
(i) A=| 0 5 1 |eretis. A uctigy 3x3 auflevsuer ws el 61eas1Gar p(A) < 3.
0 0 O
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-2 2 -1
eLpGSTITLD Guflendu el FHmesshlECHTenal |A| =10 5 1[=(2)5)(0)=0.
0 0 O

e1a01Geu p(A) < 2.

uev @uesmid  euflewFuenr w  HHnessiECEHT®ABET 2 GTETG. HMDMIGT — 6PGTMI

2 =(-2)5)=-10#0. erewGou, p(4)=2.

0 5
Qi et (h SyFFw HdFHET 2 GTenes eTeTLMS CHTdhGHS. (LPGTDTIS] [FeDT
ydfw Bleogwngib.
6 0 -9
0 2 0 ,
(iii) A= 0 0 0 61651%. A A% 4x3 auflengujenl w SHessiwm@Lo ommid p(A) < 3.
0 0 O

ADTISE eLpGSTMTLD aurfledFujemiw Fpmessild Cxmenaisaflesr iy 0 @b, 6TerC6

p(A)<3-
swLE Qn Hogser ydfu  Hegserigid. Bemw @S mid  eufleFujenr
. . . L. 6 0
Do lFECHT®aIBT 2 GTeTes. HMDMIGT PGSTHI =(6)2)=12#0. erenGa,
® 0 2 ®
p(A)=2.

Qe SAyFSw HoJser 2 6reres eIeTU®S CBIdhEGs. eLPGTDTaISG LODMILD
BIGTSIaIg BlewTHeT LEFSW Fengsen@Lp.

Goeh o26rer  eT(hSHISHTL (W&l Bbgl, eamiig  angelleverer g  ewilulflesr
2ASNSSILOTCETE ALFF  Hleavgserlesr eTesenlldamsdsGd FLOD 6TaTSST168TEGDTLD.
Bgeaut1 196516(HLD CHMMLOTS HleBLIGRTLAGGTLOC FnmIGEITLD. [ |

Gamppiv 1.11
bHlevgermiig g eleieiTer s iessiluflesr 21ewslb L AL FSNL FlanTEerle 6T68Tess b BUITGLD.

Bgeavtl 196516(HLD CHMMLOTS HleBLGRTLAGGVTLOC FnMIBEITLD.

Gaxpmin 1.12
QAFF 46w FILOTESIS AF6HT TMILG algaIddled 2 6Ter AyFHu  Blavgserilesr
GTGSTGES DB GF FLOLD.

eilhSHFHIHhmsm_1 1.17
1 2 3
2 1 4| eretim essilewws e7miLig g euSEN@ mmm] eSS SILD HT6ET%.
3 0 5
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Sjay
1 2 3
A=|2 1 4 |e1651%.0F1L 5% Hlawev Hlanr O\ FuwedEer LweTL(hSEHd: SenL LiLig)
3 05
R—R-2R |1 2 3 1 2 3
4 RORSBR L o 5| RORR o o )
0 -6 4 0 0 O
SOLF FLOTET 26wl gmiLg auqalgdled 2 6reng opmid Qessi(h AuFFu HleTsmEnt
Ounmiereng). e1aiGar p(A)=2. -
ihHH1HHT._ (1 1.18
2 -2 4 3
-3 4 -2 —1| er681m) A6wilenll TMILIG QUIq&TN6D LOTHM] TS HILD HTCHT 5.
6 2 -1 7
&ja)
O51(hS 66T Seslleni A 6T6d1%. OHTL &% Hlawev hlanrd C\Fwelsamants LwesTL(h s Sl LU
2 2 4 3 (2 2 4 3] rRor3r [2-2 4 3
A=|-3 4 2 1| 8228 ) 6 g 4 | R2RIR g 5 g g
6 2 -1 7 16 2 -1 7 0 8 —-13 =2
® 22 4 3] 2243 ®
R, >R —4R, 0 2 8 7 R, >R +(-15) 02 8 71
0 0 —45 -30 00 32

S & FLOTGS AGTSINLITCG) [BleDT-6TMILIg aiq6ileh 2 GITETS LOMMILD eLPGST M ALFElI (BleanTHearn
2 L. 6Ta1Gar, p(A)=3. u

O\&1L &% Hlevev Hlevrd CFweds6T spi essilulles L% OFuIHLIHSHIAISI GTGTLIG] b Sewsflenil

APGTYMLOTS §p(1h FIDLIL auenss (special class) iewflEarTeh CLI(hdGaIBTESGLD. b A IS6T O\HTL 5%
Blanev 2ewsflseir (Elementary matrices) ereorii(hib.

als»yuwienm 1.7
R 2AVG Aawfluied 8y @b OHTL &GS Hlavev 2 (KLoTHNSSHeTed HedL &GLD Hewshlani
OS1L &% [Flavev 2i6wel] 6168 QUEDTWIMISHLILIHEDS.

@GP eny

eLPGSTI) QUG FUIGDL LI AT H@BSHTET CBTL S5 Hleawev AessilEer 6Tebeumd 3 auflandu e i
FHIT AewlsnnGLd. velaenllset QF g 2wl [-@b RGT1 @b OFT1LS% Hlavev Hlang
OCrwelsmaen G\FuwehL(hSSHIaISTe KL LILSTGLD. OHT(hgI6eTern iewl A-eb OFwevL(HSSLIL(HLD
RaI0euT(h 0BT &% Hlaev Hlevg OFuwcdsepd A-@etr wperymLoTs QFML &% Hlavev Hessilwimed
OuBSHs S lusTEd. @BsCuTed  A-@eb CFweuBSSILBLD arOeun(h CFTL &% Hleev
Blr6b OFwedEepid A-Q6tt 1965TLMLOTS CFHTL &% Blanev Hewsiimed COLIBESs: HewL LILGTELD. B)b%
2ASHwimuGHed Q&g Flavev Blangd O\Fuiedlse o’ (HhGLo Bb LwesTLI(HSHIGalLD.
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TBSSISHN L% A=|a, a, a, |B%BBIHS
a4y 4y 4y
A-etr 1B&1 R, > R, + AR, e16ttD Hledg o @hLommmddlevasid G\Fwievu(hSaHCauid eTetis. @k
A # 0 616TLIg 626 LoTMIGY. 196871 HledL_LILig),

kiR a P} a3

DR, +AR,

A—————>|ay +Aay) ayp+iay ap+ia | (D)
azy a3 a33

BoommmeSenets 196s1auBLOTHI OB d%hlanev essiluilenesd; G\bressr(hb GLmeurTLp.

1 0 0 1 00 1 00
0 1 A eretrugy OmL&s BHlavev 6wl arGesiastleb, [0 1 0 RORR 1o 1 2|
0 0 1 0 0 1 0 0 1
1 00
A -u§lest wpestymions |0 1 A | -260 QLS S, oSG HedLLILg),
0 0 1
10 O0fla, a, a; ay a; a3
0 1 Allay, a, ay|=|a,+ia,, a,+Aa, a,+Aia, | .. (2)
0 0 1]lay ay, ay as, as, as;
1 00
(1) oo (2) Qeunmred A—L2RIAR o1 A A erem <2AMEDTLD.
0 0 1
eTe81Geu, A -6t 6% R, — R, + AR, 616510 QBTL & Blanev 2 (hLomTHmSHT6) THLI(HLD eIeDeTaUTCHS]
1 00
Ag |0 1 A| ereoim Q&M ds BHlevev ewflwimed wpesrymonsll CUBSGASBTD FHevl &@LD
0 0 1
AGSINLITGLD.

BaaunGm, 19650 (HIGTRINENT HTL L (LPIQUJLD:
(i) R, © R, e16t1p OB1L &% Hleowev 2 (BLomHmid O FwHL(HSSHIUSTD THUBLD IDETeUTETS)
1 00
A-210 0 1| er6trm 011 S%HBlanev HHewflimed (LpesTLMLOTHLI OLI(B:GHaUSTCD HlanL d@GLD
0 1 0

AGINITGLD.

(i) A-et1 Lbg R, > AR, e16tip QHTL &GS Hlevev 2 (BLOTHMSSTD THUBHLD IDETUTETS)

1 0 0

A- |0 A 0] eretim O Flanev Sewsilimed wpesTmLDTSLT OLI(hSGHTeL HlewL d@GLD
0 0 1

2AGSINITGLD.
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hlemLiessib)esT) (DesTaI(BLD (LpIg @aUd Fa DIGAUTLD:

Gaxpmin 1.13

R0 aufloFsdgiownest COFTLdshlmevd CFwelsmard &1 QRaICeUT(H LFFwLDD
Caremer AesluIenesT I V@ Aessilwns 2 (BLomHmLd C\FuieuTLp.

2
GLomareyitd CEnmblanest allends 4 = {3 A } TGO AN FH(hF/%5.

Qi@ |4 =8+3=11#£0. arenGau A ez YdAwonn Henll:Gsmamer siewilun@Ld. A-go

1, -2 (b auiflodF ddlgLoLone OB dEBlenev Hlewg CFwelsanTed LommpGarLp.

WpSOLIQUITS. A -6 a,, &3 1 6160 LomHmIUSDHHTES BledT LomDmlsamaend Gs(hHGeurLp.

Bsnes Comaurer 6FmLdsblas o @BLLTHDD R, —)(%j R 2.  Bsn6s1ss

0 .
HGLD.

1

Cg1L Ssblavew 6wl F, =

S N =

1 -1
. , —oflf2 -1 |1 =
196811}, BLOG S HlewL_LiLg), EA=| 2 3 4l” 2 |
0 1 3 4
2A(BS15 E, A c1651D SAewilulletr a,, -H&d: SADGTET A®aTS S 2 DILILE®NTLI LFNILOTHGGUTLD.

Qbs ailed:s T(HSSHISHTLIQ6) a,, 6TedT) 2 pul'iL] Lor" (KGLD 2 6iTen ). @BN&d Coamauines CIbTL &%
Blanev 2 (BLomdMLD R, — R, +(—3)R, A4GLD.

1
8005158 gL & Hlavew sewf] F, = { } <UGLD.
1ol 1] |! -
196871, BLOGGS HlewL_LiLg) E, (E,A)= { } 7 |= 2
-3 1 11
3 4 0 ?

2A(PG&15, E, (EIA)—@Gb o6rer a, -8 1-2s wipn Caas(hib. Qasn&d CHmauiTes

O&1L %% Hlevev 2 (BLomHmLd R, — (1—2JR2 A GLD.

Q05155 OB 5% Hlevev Sewflwineig E, = 0 2 | AGLD.
11
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1 0|1 —% L L
1961 BLoS@S HevL g Es (E, (E A))= . 2 T 7.
11110 B 0 1

wes, E, (E2 (EIA)) -6 a,, -85 LUFFWLoTSGECauTid. BN&Gd Caamannet CBTL &5 hlaev

Blevg orHmid R — R, + (%J R, 24@b. Q5065155 &1L Sshlawe siewfl E, = I A GLD.

0

— N =

1 1
1 =1 —= 1 0
196811}, BLOG S FHlawL_LILg), E, (E3 (E2 (EIA))) = 2 7| = {0 J =1,.
0 11]/0 1

GLoeb 2 61T OHTL [FFFINSE 2_6IT6T QFTL &% [6lan6v O (HLOTHMBISEET 16T 6UHLOT M 6TLPHIGRUTLD.

PENER TR S AN 17 rors Ve
A:|:2 _1} _)2 ! I — R >R +(-3)R 2 7 1) I —— " ‘+2 ’\[1 0:|

—= 2 | — 2
1

3 4 1 0 1
34 0o — 0 1
2
eilhSHFHIHhmsm_1 1.19
31 4
2 0 -1| eretiugy udSwionm uessisGasmamar et 6161551 (W% LoHMILD Balaiesilani
5 2 1

O\BITL 5 FleD6V 2 (BLOTHMBIEET SLPGULD HEVE; AGISINITS LOTHDISE.

Sjay
31 4
A=[2 0 -1|er6hia. [4|=3(0+2)-1(2+5)+4(4—-0)=6-T+16=15=0. ereuGav, A Aeg
52 1

yFSwiomm 1essiECHmanar essiiwim@Ln.

_ ; 1 4 1 4
- N '3
S 33 T R:—{—EJRZ 0
2 0 —I|—3 " 5|2 o —|R2RZRRORDR < 2 4o 1 o
5 2 1 21 R 1
- - 3 3 | | 3 3
1 0 —% 10 —%
2
R]—>R,—1R2,R3—>R3—1Rz 11 R3_{_EJR3 11 RﬁR1+1R3,RZ—>RZ—ER3 oo
3 3 0 1 E T BE— 0 1 5 2 2 01 0
15 00 1 001
00 ——
L 2] L i n
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1.3.4 mmev - Gamjr_ed1 apswp (Gauss-Jordan Method)
A er61Lg BFFuioPme CHTeaU L LOHMILD N UFIEFUIEDL LI FSHIT 655 6165T%. B 6T65TLIZ]

A -B)t1 CpiiLompy 61651%. 6Te851Gey AB = BA=1,. 2100 rewsf] 1, -@edt Levomifesiig A=1,A= Al .
A =1 A e1651USs H(hSHIGeumLd ..(1)

A ewg yFFwionm Caremar iewfl. Aseumed Foetur(h (1)-Qesr @BUDAPLD LHGSTLMLDTS
O35 Howev essisaflessr puphig afloFuionss Csran(h (Har CFwedser) @uLmeLpLD
wpedtymLoTSL1 QLpdHlested FLoastum(® (1)-@)esr @LHImLD 2 6iTenr A AEH V& 2iewf] [, A%
© (BT mILD LoHWILD 2B CBTL S hlanev Hewsilaerlesr Lok auflevs (Blenrd O\FwiedEaIT) FLoaTLIT (R
(D)-@eb euevgiymepeirer 1,-22 B e16dim Siesstluinags o (BLommmitd. 61e1Geu FLocium(®h (1) e
I, = BA o165 2 (pLompiih. e1e01Gou A -@ett Giomm B A@Lb. Asmeug A~ = B.

@iy
E,E,,---,E, etetinp Q&TLds Howew vewflaer (Blovgd CFwellser) opuphi@ auflos

(E, - E,E)A=1, eresmaounn) @Ludasr, A~ =E, -+ E,E, H@Lb.
OBTL &% hlanevd O\FwedH6T eLpevld A 616D LFFWoHDG: Cahmanat Sewflevw 1, augeaisbSHna
2 (BLoTDpIaIG HTeV-CRTIL 6T (LpE@MWITGLD. HT6V-GRIIL 68 LpedD eLpeuld A~ HIGST Lig S6iT
$CLp Qa1 (h g (HeTemer:
ug 1
® <iewsl] A -@)ait aueugiLmLd Ao iewh) 1, g0 Goidg) [ A1, ] ereimm eflfleyuBdsiiuL’ L el ®
2 (HheuTshs Gauessr(h'LD.

Lg 2
EE,, -, E, 616511 Q&1L 5% hlewev 2ewsIseiT (hlevd O\Fwielseir) (Ek ---EZEI)A =1, eTa8ImauTm
BITGEOTh.

ELE,,---,E, eIeiUceuDenn ufland  LOTMITLOGY [A|In] 1651 QFwedL(hSHI%. 196071,
[(Ek...EzEl)Al(Ek..-EzEl)]”] 16014 S SENG). SAFTAIS), [In |A_l}.

eI(hHBHIHhHT (1 1.20

0 5 . . . . . :
A= - 66T LFFuwiopns CaHremar Aewlld@ HTeV-GUTiL 6T FdhseH LHeM eLPEILD

GBITLOTMI HITCESTS.
ey
aMfloyu(hS i’ L essiludest L6 Hreiv-Ceami medt wpedmulenesis LiwiesTLI(h S,

05| 10 16|01 ~ 1 6|0 —1]
[A|]2]:|: | :| R](—)R2 |: | :| RI—)( 1)R1 |: |

-1 6| 01 05/10 0 5|1 0
1 _
Rz_)ng 1 -6 0 —1| RSR+6R 1 0] (6/5 -1
) 1 1 2 ; A
0 1 | d/5 o0 0 1| /5 0]
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| 1 FeEEEm
6Ta1Geu A =[(6/5)
(1/5)

silhSIHIhmm_(1H 1.21
2 1 1

3 2
2 1

A=
2

Sjay

-1

6
1

1

0] 5

|4

=5
0

|

1 | 616810 21659718 HTeTV-CLQTIT1L_6HT b6 (LpEwMEWL! LILIGTLI(HSE) GBILOTYI HT68TS.

aMfeyu(bSsrin 1 iessiludlest oG Hrstu-Cearmit mest Lpewmeduit’s LIGTLI(H S, BLOS G HedLLILig),

211
[4155]=[3 2 1
212

R,—R,-3R,
R —R,-2R

0 0

(10 1
01 -1
00 1

R—>R——R

1 1 2

RIS |
oTeGau, A =| -4 2
-1 0

1 00
010
0 01

R——

1 (1/2) (1/2)
0 (1/2) —(1/2)

1

2 -10
-3 20
-1 01

-1

1
1

1
e

LR

2! 3

2

2
1

1/2) 00
~(3/2) 10
-1 01

R —R—R,
R, >R, +R,

uuaps 1

1 (1/2) (1/2)

R, —>2R,
—_—

010
001

1/2) 0 0
0 10
0 01

1
2

1 (1/2) (1/2)
0o 1 -1
0 0 1

1/2) 0 0
3 20
-1 01

100 3 -1 -1
-4 2 1

-1 0 1

2

1. estaupLd Hessilserd@ HnmesstlsGaTamaramt LGTL(HGS) e IgSILD HT6vT%:

2 4]
ON R G

-1
4
3

3
-7
—4

(iii) {

1 -2-10
3-6-31

1 -2 3 0 1
iv) |2 4 —-6| (v)|0 2
5 1 -1 8 1

|

2 1
4 3
0 2

2. 196sTaU(BLD 265 H@HSE TMILIQ Qg AISSBLT LGTLI(HSS) HessllbHILD HT68s -

1 113
2 -13 4
5-1711

(1)

1 2 -1
3 -1 2
1 23
1 -1 1

(i)

3
2
~1

-8 5
=5 1
2 3

2
4
-2

(iii)

3. 1965T0U(HLD HessTB@HS G HTeTV-CTIL 68T (FdhEed (LpeMEdWILT LwiesTLI(HSE) GBITLOTMI HT68T%:

-1

]2
O

|

‘ ‘ 12th_Maths_TM_Vol1_CH 1_Matrices.indd 29

1
1
6

0
-1
-3

-1
0
-2

(i)

29

®

1 2 3
2 5 3
1 0 8

(iii)
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1.4 1ewfHallsdn LSTLIT(H®HeT : GhfuiF FuosdrLmh)mHeallsdn
CHTGHINADEHTOT Hja] HIE)IFHD
(Applications of Matrices: Solving System of Linear Equations)

2AewlBGT LoHWID AessllGCasTearsetlest (h wpddlwiomer LweuT(h wibsefled Grfluid
FioauT(hseflesr  Osn@Ing ey STesugTE. 2 udfwed, Gaubuuied, asessllEailuich,
Qumergmrid, @uinuwicd ommid Qummluuied AHuwieunmled Hleeptd Lev HlsLpeyser Lomdliflulleh
Griluid FLochTumL’ (Bg QBTGB 2 (BUTHTNET. 6T(HGSHIHHTL L 15, FMmId Gl LT 1gehr (circuit
theory) ugLiLmuie) 2_eref(h-Ceueflui(® ondfasetler ugliumiie) opmid CaiGuuich cTHieeneTsH6T
216 OFuicusn@ Grflwd Fioestum' (hd 1@l Sieyser CauamauriLi(hSleTmest.

1.4.1 GpjwrF FwdrLn(hEHaledr GBHTGHIIEHLI DIsHIOIH I
(Formation of a System of Linear Equations)

P (h TR DL (LOGDD He88T:5)6HT H65uTld LoT)flewiLs ©_(1heumd:@eaigest eLpeuLd Ghiflieh FLocsTLIML (B
O\&BT&INGT QIT(HET Lkl C\BTETETEUTLD.

A, B, C 61651 eLpGSTIY (LT HET §p(h FMLILIISTIQ 5@ G cuewsflsd Flestewrip (brand) o eirer iflf
LoMMILD F&EmI aunhisd OFevdlesimesty. muy A, 5 ECevndlgmip <uflf ommid 3 HGeurdlymid
Fids®y aumid) I 440 CFaudgiSlermmy. pur B, 6 SGeundlymid <uf$) opmid 2 HGeurdlymid
Figaag aumid I 400 QFausgidlesmmy. mug C, 8 HCeundlymid <uflf) ommid 5 HBeurdmip
Frssmr aurhig) X 720 QFdsiblesnTr. sp@m HCevndlpmip fFudssr aflevev, sp@p HGevrdlmid
FTS5E®TUI6HT DV H6s8TS:E) (HAUBN BT FH6usid LoTHIfledws 2 (haumd:@&EGauLd. sph HGeuTETmid
2AfFuIetT eflenev I x 676815, p(1h HCuTHTTLd Fidseaguilsst aflenev I y 61681, BLIT A, 5 HGevTdlTmid
<& ommid 3 HGeurdlmip Fidsemr aurmbif) I 440 CFISHISTed HLod@GH Sx+3y =440 e16tTD

® FLoasTun(h Sl sEmg). @eieunGm puri B ommitb C Qaursaend 0%nessi(h wpevmGuws 6x + 2y = 400 ®
onmid  8x+5y =720 eretim FLoaiLn(haeT Hewr dfletimest. e1esiGa x  LommIb y  Baumenmds
HTGRTLSNHTE Hes BNV LOTH)f)
Sx+3y =440, 6x+2y =400, 8x+5y="720.
@GPy

GoGev 2 6irer T(WS&HISHTLIq6, (h FLochiuT L Hlemey CFwyo  x opmid y -t
Lo 1L%ET Lopm B)(b FLoasTLIT(HE®6NTLD (hlenmey OFuins Gauessr(hLb. Gaumy aueHued Fa niGauriomuiles
X onHidy -@6sr odliyser Gr FLowisHeh AMeSSGIF FLohTUT(HE®eud Hleovmey OFdiw
Gauassi(hid. @bg x opmid v -@)edt Lodliiyser Criflwg Fiocum” (g OsT@nI6sT FiasemT@Lp.
BQEFFLoTUT(HSGT X LODMILD Y ~B)6b HLDBS 63 (HLIQ F FLOGTLIT(HEGTTGLD. 6Te81 Ber B)FFLoGHTLIT (HFEIT
oS Geuetsriqus ommls6T  x  opmib Y -6v Aok Guilwug Foetuml (B OST@LIL 6Tee
2ADLGHILIBLD. Qavar Gy FlowigHled (simultaneous) ewiohs Cwflwid FLocTLT(HEATTGLD.
OCsr@Liunesigl epesiml Criflug FoesTum(WEmenujid  x ommib y e1esim @ ol Geuessniqui
Lorplsmend  CFIeTL TG, QdFwerun(haser Qs  ufomesst  UGLp®D  augeuiedled
GrigGasr(hsmand @nlsdsimer. QUu@gHuled esilsmend Gsmesr(h Cwifluid Fioestuml (Hs
O\BTGLIYBEBSHG ST HTSWILD (LPEDEU 2 (HeITHSGHEAUTLD.

1.4.2 GpilwaF Fosdtum”_(hdh GHT@GHINA1 Diswl allg and
(System of Linear Equations in Matrix Form)
m FLGTUT(HSGT Lommitd n  LoTHsenTed Aewiohd Grifluid Frocstum(hsemesr G)sm@Liier

UIQ QILDTEYI )

XII - sewflgaiiicd 30
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a,x, +a,x, +asx; +---+a,x, =b,
ay X, +ayX, +ayx, +---+a, x, =b,, 0

a,x +a, ,x,+a x,+--+a, x =b ,

Qhg a;,i=1,2,--,m; j=1,2,--,n ereiumar OHpdseT LoHDID bk =1,2,---,m TG

Lo BfleSl &, 6TebeuT b, -H@BLD LFFwILD 6Tesiled GLoch 2 6iTer Q\FBTGLILITCIS FLoLig e, Grflwid
FLocirLm(h sefler QFm@ iy (homogenous system of linear equations) 67t iLI(hLb. 4&i6uT 1l @)eHevTLoeh
gCasaid @B b, AMH UFAwD @baev eTefled OBTGLILTGIS SAFLoLIgSFTeT Crflwd
FLoaTum(hsafler Glsm@Liy (non-hogenous system of linear equations) erewiiL(pid. o, oy, -+ , @,
DB X, Xy, -+ X, Beummlest ofliysents Foesum (Hd CsT@Liy (1)-6b 2 6irer spaibleur s
FLoGTUML Lt Hlevmey O\Fuigmey, (ocl, Qyy o an)e‘rez'rrg) n—afloswneig (1)-Qer Fiey

erauLIL(hLb. @FFLoasTim’ (Bg Oy (1)-g0 1965rau(BLOTNI HHewslauigailed 6TAPHGUTLD.

Ay Gy Gy o 4y,
ay, Ay, Gy, - a
. . . 21 22 23 2 .
X, Xyy Xy, o, X, -G QBUSEBETTEY A= " etetim mxn  Siewflenw
aml am2 am3 amn

o (Hund@GBauTid. A -6 1pHed Hlenruinesig FLocTuL (hd OBT@GLIN6) 2 GTAT (LPHEH FLOGHTLITL 19 65T
Xy Xyy Xyy to 5 X, GT6OTD OMBUDSETTEO 2AMLOBEHME. BCHCLITCO LoHm [HleWTHGBHLD HGDLOHSHIGIT GG

&6y Hrelleh 2 6irear 2 piIEeT Adeidg m FLochuT(hEefler auflevgliug x, CBUPSHTTS

ALOHSIGIT GV GYT.
X b,
Xy . P . . .
X =|. Lopmitb B =\, GTGOTLIGD® X, X,, X3, *** , X, GIGM LOTHIBHGTTCL © (Heurer nx1
xn bm
Lompitb b, b,, by, --- , b, 616510 Lo1WIOSHETTE O (HeunSSLILLL mx1 BlTed HewTHEIT 6T6HT5.
ay 4 4z 4y, X ap X, +anXx, +asx; +- +a,x, b,
AX = Ay Ay Gy3 o0 Oy, .xz _ Ay X, + 0y Xy + Ay Xy +-00 +a,, X, _ .bz _B
aml amZ am3 T amn xn aml‘xl + am2x2 + am3x3 te + amnxn bm

AX = B c16851L1g) 21655 H6n1 3 01681 Si6wsilF FLOGTLITL T@LD LommiLd Rewg Gmiflws FLoestmt’ (hd

O (1)-@etr iewst] auigauLd 6168 AMLPSHBLILIBLD. iewsf] A e1651LISI OBTGLINeT CBLp Siew]

ay a, a; - oa, | b
. L |y ay ay e oay, | b . o R
GTGUTLILI(KLD. LODYMILD 61687LI%) O\F1@LI1N6T el flayu(BSsLiuL L (augmented
aml amZ am3 amn bm

matrix) <renfl erentiLBLo. @bs efeu@siic L defaw |[A|B] erens @plind®Gaumid.

31 sewflager opmb SiewfldCamaaudafier LwaTLT(H 56T
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T(HSSHIGHTL LT,

2x+3y—5z+7=0,7y+2z-3x=17,6x-3y—-8z+24=0 erettm Gruilwg Fioerun’ (Hs
2 3 =5|«x -7
Os1@ 06T 26wl auqaunmesg | -3 7 2 ||y |=| 17
6 -3 -8z -24

1.4.3 GpjwrF Fwdrum”_(hdh CHTGHINAHT Hja]dheir
(Solution to a System of Linear equations)
Grilwdg Foeitum’ (B CFm@Lnlesr Siallesr Quicvant 1968TaU(HLD BlaevEaTadT eLpeuLd Mlbg)
OETGITETEUTLD:

Bleev (i)
Oestaupd  Gruilwd  Fioehrunl (Hg  CFTGLImLS i
H(hSHlev CFTeTGauLb. /
2x-y =5, .. (1) A/

x+3y = 6. (2 7/

<N
|5

IS

Qs Qb FLoeTUT(HSET @BUALOTET LIGLPEOD
angawedey Qe g Can(hsmend @nldslermes. 3 (43
(uLtd 1.2-g0 umiga). (1)-eS bl BT OUniaIZ) e,
1 (3.1
x =212 . 3) -

" 6.0 o
@ 2 X 0 2/ 1 4 3 e~ ¥ @
(3)-22 (2)-6b TSN (BF F(BSBS FlewLLig y =1. =t -1

y=1erer (1)-6b MgEuIN H& &HIEsS SHewL_LiLig) y
x=3. uLio 1.2

x=3 ommid y =1 gwerun(hser (1) ommitd (2) Hlevney O\Fuiblssrmenr.

2smaug) (1)-61 SFeuneng (2)-&@ Lo SFaundng.

eTa81G6u @)FOSTGLIML PBhISMLOG) 2 L Wig LoHmitd CFTG&G DG G (6 Siey (3,1) e16073;
Fa MIFICDTLD..

yeiref] (3,1) erettig Car(pEer 2x—y =5 opmitd x +3y = 6 Glau’ 19 & O\HT6T @BLD LT LITGLD.

Blavev (ii)
19es10uHLD Criflwd Frocium’ (hg OFT@LIemL H(hdHlev C\bTeTGaurLb.
3x+2y = 5, .. (1)
6x+4y = 10 ..(2)

FLoastun(h (1)-e9(Bhg SewrLiLig)
5-2y
= — ..(3
X 3 3)

(3)-2 (2)-6b S (BF FBI:HlewrTed BT GLmicug 0=0.
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BFOwhg B AWleug Foesunr(h (2) AesIs y
Foastun(hy (1) -6 Q&ML SEHlewev 2 (BLOTMHDLOTGLD. )
FLocsiun(h (2)-82 2 -A6) QUGGEd Sl LiLg FLoGTLT(H X

(1) <u@. etawiGou Gy e  Foshrun(h  (1)-g9
DAUSHIFHCETET(H X LoPMILD V -5@ BT p(h HTeY HT6HT
Buievrig). ,

e1aiGau y =t e16hIm LoglienLl BTLD 6T(HSHIGOETETET 1 -\u

Gouedstiqur  BlitubsSSNG 2 @rerndGoap. 19681y X *+3 5T o v T

5-2¢ 1
x= T . @i t 6TeSTLIZ 63 (1 GILDUT GTGBST. FLOGSTLIT(HHGIT . (.12

l://x*cb
//M

(1) wopid (2) Gr b CHTL L (pedTlesT LOgI speTmy
2iLouip CET(h&6ir) @b Lflonet Lu@upenn augeflieded
@WldSlesrmer.. (UL Lb 1.3-2umiéas).616Ce BTG LILITCHS) G

R(BhIFMmLOR] @ L g Lommitd (1)-651 Siayser (2)-%G uLio 1.3
SIeESTI@GLD. LoPMILD ¢ 6ThG p@H OLowiGwiess dlieoul QUnIaST CFTGIING 6TevTesIND
$i6 6T 2 68(H).
Blewev (iii)
9esrauqps  Grufluid  Foeitum’ (hg  CFT@LieoL y
H(hdHlev C)FTeiTGauLb.
4x+y = 6, .. (1) 5 i

8x+2y = 18. .. (2)

x>

-z

FLoastut(h (1)-e8l(pbgs B CLmiaig

6-y
= — 3 1 @2-bn
x 2 3) | ) \ @
Q)& ()60 HN BHF F(B$5% HaLiiug ~ 5 2 10 \\ T 7 3 ¢ 7 s %
12=18. !

=
D o v
S>ams

39 S
AxAY= 6//7

8% 2 APISTUTL M16W (P16 A GLD. QPO b 1 &2
BTD  2AWleug wnGgefled Fochium( (2) <AcwH '

Focun(h (1) 2.L67  phhiIs®mLADDS. 6TTG6 uLip 1.4
(1)~ oys6r (2)-5@ STosng.
eT1aiGar QBTGNS  P(HAISMLOG HDDS. LopmId CFTGUIING Sie) HdLwing).
Qs gocstun(pser @upuifones uGepen angaiweded @ Qavesst CridsCaT(heaman (spestlesr
L& PeIMI ADLOWITS) GPldHesimest. (Umigs uLld 1.4). 6iWledr 6% 6T Hewiouing @)
Beness1dCHT(H ST 6TLIGLITLPSHILD Gou't LeiTefudled FhEI LG Blevadev 6168 HTLD AMIGeurTLD.
@GP
(1) Osr@rnied 26rer gGsad @m FoaTUTHE®ET @I b oTHWlestTed CHT@GLIINHETET
Sieysafled LorHmLD GTMLIL M),
(2) @ yFHwopm wrPledwned BTSN 2 6Ter (B FLoGTLTL ML GL(hdE) Lommi]
AMLOGHTED CFHTGHLIIDBTET SHTe H6Ted LOTHMLD 6TMLIL TF.
(3) Criflwg FrocsrLm(hsemesr QBTGNS THBOUT(H FLOGTLITL 19 6T, AHFFLOGTLITL (KL G8ILD,
2G0HTGLIN6T 19IDCOBT(H FLOGTUTL 196 LFFunbdlebevr eresstessiledr OB EBNLIGETS;
I L1917 1975WUN_6D 1F50HTGLINGHT STeNewest LomTHmIT).

33 sewflger Loppb SiewfldCamamaeudafler LweTLM(HS6T
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asnyuwienm1.8

206 Opflwg  gweur’(hs OsnGlunais G®DbSS R0 Sie CUDBIBHSTE,
OBTGLILTGSIZ  PBAHISLOGL UK GTRILLUMBLD.  h HTa) Fal  Gumailcenaubliestlch
O\BTGLILTESIZ] 6p(BhIEMLOADDS] 6TTLILI(HLD.

GPILjey

Gl Fioestumt’ (hd CFT@LIN6D 2 6o FLOGTLIT(HEGTIGH 616856l e&BS5: @ Lo Galeserq wi
Lo 1TIGHT 6TaosTGEs @ BS:GBd FLOLD 6T6uTlev C\b(Lps&6ar ieust] A AeI% FSHIT sl @) (HSHGLD.
Goauitb A uew1gy) LFFwionm Comeaner Hessiwimsas) e Criluid Focum (hg OFT@GLIINGL
196810U(BLD (LpedMEETIE) TCSHEILD (1 (Lpamuieh Sy smessieuid. (i) GhILomm 2iewsf] STewTed LpedD,
(i) Sgmofletr @9F), (iii) Smstverduiesr Hased wLpewm
1.4.3 (i) Gujoma Diemwf HuswIed s (Matrix Inversion Method)

Grilwd Frocium’ (hg OFT@LI060 2 GTerm OELpF:BEMNGHT HHGTTITCSIS FHIT HGSINLITHLD LOHMILD
uFSuwionms CEneney esiluinsad @ HLider @Loapedmenis LesTL(HSS @uisyLb.

AX = B, (D)

TGS FLOGSTLIML' L& H(BGIGaUTLD. @hi@ A 6TesTLIGI FHIT LODMILD LFFILODHNT: CHTE6U 68 NITGLD.
A eratugy ydSwonms Canmer iewstl sered A snewt Quetd wopmib A A=AA" =1.
(1)-etr QbLpaptd apstiypLons A~ 2460 OLBSES HewLliugl A~ (AX)=A"B. Asnugl
(4'4)x=a"B.

eTaTGau BT Gumieugy X = A'B.

eIhSHBHIHHM_(1H) 1.22
estaupid Grilwg Fioesiunt’ (hg CsT@lienu GBILoTmI 6wt HTewTey LpEMEdU LIIGTL(HSS)

His%:
Sx+2y=3,3x+2y=5.
&joy
. 5 2 X 3
Os1@LIetT 26wt angand AX = B, @b A:[3 2},X:{ },B:L} :
Y

5 2 . ooiopgup A7 =L 2 7
4] = 3 o|710-6=470 craGas A" snaw Qe oppid A= " .

X = A'B e16ttm HdHismsL1 LeTU(hSSS HeanL g

4
x| 1[2 23] 1[6-10] 1[4] | 4| [~
u_ZL 5}{5}_2{—9+25}_ZL6}_ 16 {4}'
n
erewGau Siaunangy (x=—1,y =4). u

eI(hHHIHhHT_(h 1.23

estaupd Grflwg Foeiunt’ (hg Csr@lienu GBILoTmI 46wt HTewiey LPEDEdU LIGTL(HSS)
S15%:

2x, +3x, +3x;, =5, x,—2x,+x;=—4, 3x,—x,—2x,=3.
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Sjay
O\&T&H 16T 2Hewsf] angaid AX = B.
2 3 3 X, 5
@igAd =1 2 1 [, X=|x,|,B=|-4].
3 -1 =2 X 3
2 3 3
4 = {1 =2 1 [=2(4+1)-3(-2-3)+3(-1+6)=10+15+15=40#0.
3 -1 =2
eTeGeu A~ et @uwisyiLd LoHMILD
+HA4+1)  —(=2-3) +(-1+6)] 5 3 9
A =i(ade)=i —(=6+3) +(-4-9) —(2-9)| =—|5 -13 1
4 +(3+6) —(2-3) +(-4-3) 5 11 -7
X = A7'B 61681 G5 FT1SamS11 LWLGTL(RSHS HewL_LIL%)
X, 5 3 975 25-12+27 40
X, | =—|5 13 1 ||-4 _ 1 osesaes =L g0 |2 2
40 40 40
X, 5 11 -7 3 25-44-21 40| |-1
srenGau Saunang) (x, =1,x, =2,x, =—1). m

sIhHHIHhHT_(H 1.24

-4 4 4 1 -1 1
A=|-7 1 3 | whHmpib B=|1 -2 =2 | erefled Qu@pdsnieest AB ommito BA %168ss.
5 3 -1 2 1 3
Bg6tt epovid x—y+z=4,x-2y—-2z=9,2x+ y+3z =1 erettm Crflwg Frocirum’ (Hd OsT&IemLd
ST&sa)LD.
SHjay

4 4 471 -1 17 [-4+4+8 4-8+4 —4-8+12] [8 0 0
AB=|-7 1 3|1 =2 =2|=|-7+1+6 7-2+3 -7-2+49|=|0 8 0|=8I,
5 -3 -1|l2 1 3 5-3-2 -546-1 5+6-3 | |0 0 8

I -1 114 4 4 —4+7+5 4-1-3 4-3-1 8§ 0 0
wppibBA =1 -2 2(-7 1 3 |=|-4+14-10 4-2+6 4-6+2|=|0 &8 0|=81.
2 1 345 3 -1 -8-7+15 8+1-9 8+3-3 0 0 8

e1651Gau 1L Qumieugy AB = BA =81, igm0ug) , (%AJB = B(é Aj =1,. e1a5iGeu, B~ = éA.

Cas1(hggieTer Grilud FLoasTum (hd CBTELIML 216w augeled 6T(LpSHS: SlewL LILig)

I -1 1 |«x 4 X 4
I 2 2y =19]|. 2500081, B|y|=|9].
2 1 3|z 1 z 1

35 sewflger wopmb SiewfldCamamaeudafler LweTLM(H 56T



X 4 1 4 1 4 4 474 | ~16+36+4 1 24 3
steiGau, | y | =B'| 9 =(§AJ 9=g|7 1 3[9]=5| 28+9+3 |=5|-16]=| 2
z 1 1 5 -3 —1|1 20-27-1 8| [-1

e1e1Gau Saunenig) (x =3,y =-2,z=-1).

LuGpa# 1.3

—_

. 9esraumLd Criflwd Frochrum’ (B OBT@LILSE®eT GHILOTHI 16w HTewTeD LPEMUIG) ST d:ds:
(1) 2x+5y=-2, x+2y=-3 (i) 2x—y =8, 3x+2y=-2
(1) 2x+3y-z=9, x+y+z=9, 3x—y—-z=-1
(1v) x+y+z-2=0, 6x—4y+5z-31=0, 5x+2y+2z=13

-5 1 3 11 2
2. A=|'7 1 =5|whmiub B=|3 2 1| erestled Qupdasnievest AB Lommitd BA H168ss.
-1 1 2 13

Qg6 epeuidx+y+2z=13x+2y+z=7,2x+y+3z=2 eretim Grflwd ot (hg
OB1G LIS STHBRLD.

3. @ppaul @ GO L 1omg 2abuigbled (i Lesilufle) AofSsBEDTY. paiblau(m
AT(HLD (B HlenevwiTest 2adll o wife] AHI(HSEG ULPBIGLILBHEDS. 3 AET(HEHGHSHGLI
19m& 2eui Oumid 2abluid I 19,800 ommitd 9 6851 (H BB G IIMG H6uT Omitd 2edluid
3 23,400 er6vfled iauBEL L TLDL eIt LOHMILD HA6T(H 2_UITE GTRIRIGTE) GTGTLIGDSS;
1655135, (GBTLOT M 216557 HTEwsT60 (LpeMUTIe) B)SHevTHEmES ST d%.)

4. 4 < eumd 4 waseflm Caibg @b GO L Gaimevedw 3 mI Hefled CFuig)
apigLITiseT. 235 Gauamevants 2 4L aI(BLD 5 Logerfl(hLd CFIhg 4 BTl H6ed (AL LILITTHET
6Tesleh AHRIBaUMmeVEdU! I AL QU LOMMILD (6 LoFeT sesiggefluins CFuig wpigliLgn
6T BHMGH [HTL FATTGHLD?

5. A,B ommitp C e1681m G (pL’ Ferflest aflenev s 2HeubIN@ wpedmGuwi I x,y LoHMILD z HGLD.
P 61651 B -6D 4 2460&H6T aurtihid), A -6) 2 2Aevasijid C -6b 5 Aevasi b imSmmr. O
eTadTLIGUT C —60 2 AVGSHET auThid) A-60 3 AVGSHET Lommitd B 60 1 Sievanssuid eImEm.
R er6dTueT A-6b 1 evans autbifl, B -6b 3 2evansiid C -6) p(h HUSHILD DS
Baiauesilag ey P,Q wnmib R wpemGuw I 15,000, T 1,000 opmib I 4,000 eu@HLOTEsILD
L (hElesmesty e1esfled A, BLopmitd C QumpL serflest rev@ oleney 6TalIaIeNe)] 6TeTLINSG;
1655135, (GBTLOT M 216557 HTEws60 (LpedMUTleh B)&SewTd®m%S Hids.)

1.4.3 (ii) Symoflsdr a9 (Cramer’s Rule)

Grilwed Fiocum' (K% OFT@GNId 2 61T OBUPIHET HGIIMGSIFE FHIT HTTNITELD
uFSuiomm essildGamaney Sessilwinsaid @)whsmed oL (HGL @ibupenmenus LLGTL(HES @uisyLb.
Bibapemenus 1968516U(HLD FLOGTUML (B O0HT@LIII6HT epeurd eNeufiGLiTLD.

ay X, +a;,X, +a,;,x; = b,
Ay X, + Ay X,y + Ay Xy = by,
a3\X, + Ay X, + ayX; = by,

XI1I - el gailiiech 36
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a, ap 4y
BhiG CFBUPFHHET HHeTNLITCIIZG), a, a,, y, yFSwwopnm  Csmevey  ewtl.  e1erGeu
ay) A3 A3y
a; ap dy
Ay, Ay Ay | = 0.
4y Gy Ay
a; dp Gy
A=\a, a, a,| 6IeIs.
as) Ay A3
a, ap 4y apX; ap, dg ay X, Tap X, Ta X, a4, ay b a, a
GA =X |4y Gy Ay| =Gy, Ay Gyy| T | GyX TapX, X, ay Gyl =1b, ay, ay|=A,
a;) Gy a3 as X, Gy sy a3 X, TA3 X, TaA3 Xy Ay dyy by ay, ay

1

A = () AH6UT6, HITLD OLDIAIE X, = %

BCB5Bureb, Bib Gumiais

A A a, b a; a, a, b
_ 2 _ 3 ) _ _
X, = T’xs _Tat@“ﬂ@ A, =|ay b, ay|,A; =|a, a,, b,|.
ay, by ay, ay, as, b
. A A A
Qaeunmns, Spmofler afwuneg x, = —,x, =—=,x, =—,
A A A
ay dp 4y b a, ay; a, b ay a, a, b,
Qg A =|ay a,, ay|, A =|b, a,, ay|, A, =|a, b, ay|, Ay =|a,, a,, b,|.
Qy) Ay, Ay by ay, as; ay, by ay, as, as, b

@iy

A—b 2 6iTar (g6 BlTedleh 2 GITen 2 PILILEGTIG  a,,dy,,dy, F@hdGL LS wpewnCu by,b,,b,
Sl (gL HlewL g A, .

A-ch 2 6irar @yevrLmaugy BHlTedleh 2 GTeT & MIILSETIGT a,,,d,,,ds, BE@BSGL Lbled LpedmGus
b,,b,, b, saenrtl 197EuI_ & KL LiLg) A, A@LD.

A-Gh 266 eLpetTDTaUL FlTe0l6L 2 GTAT 2 MILILIEGTIGT a,;,d,s, 05, H@BSSL LGl LpedmGL
b,,b,,b, el (IEI & Hlavi rig D 4@Lb.

A =0 eresiled Egmioflesr elbevws LuwiciiL(hdE Quicvig).

IhHHIHBT_H 1.25
X, =X, =3,2x,+3x, +4x, =17,x, +2x, =Teretrp ~ CpflwdF  Frosrun(Baeflesr  CBTGLIemLS

ST &saLD.
o)
1965160u(BLD HewsilSCHTanalsetlesr Lodllienu LpHedleh HTessTGLITLD.
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B [ [ [ ® . EEES

-1 0 3-10 1 3 0 1 -1 3
A=12 3 41=6#0,A =173 4|=12,A, =217 4|=-6,A,=|2 3 17|=24.
0 71 2 0 7 2 0 1 7
A 12 A, - 24
Sgawflest aHlig x, =—=—=2, x, =—2=—=-1, x,=—=4.
7 Blliuig. x, A 6 A6 6
e16iGau Sauneg (x, =2,x, =—1,x, =4). u

eI FHIHhHM_1 1.26
T20 <"1 Groreirafled sevt & spaufled 1 Lpbg) Lol (b efF i Gauetrig u

Baevulled i ewflwmerg 6 geiser (UL miser) Gubmred o’ (HGLo
Ceum ] Glmid Flewevudleh G phSHEi. HLF) LG oL ®LWHSG TFiIuLL ). §
AT AS®ET 10F 2 wiTLd ClFeORILOTMY a;ma';é)mnj LbhSTeIg CFhIGHSS |
HeNTSH)60 O\ FaHTD LTS 25 5eTSE6D V = ax” + bx + ¢ GT6TD FLOGTLITL 1QGSTLILG.
o erengy. upsteng (10,8),(20,16),(40,22) eretim  yeTellEeT eaudluimss @J@)@Q)g] a@ﬂ@)

2AUCTUITTS] AL LSS OVUGTIDHT TS (Lplg e OFUIwieuTLon? 2 es1g) e ulenest Eyrior
aFleowid Osmesr(h Hlumuliupdgs. (6Tevevr COHTameVayE@HLD LOL L [T HTaIle) 2 GTETeN. Lihd
OFetTn LTSI FarTioned SS00HTmevalleh 2 6Ter eTebeevd GarLigemaes (70,0) 616D

yeirerfluieh Fbdg@LD)
iy
y=ax’ +bx +c eretim unanswnengy (10,8),(20,16),(40,22) e16s1m L6iTafls6T curfld QFevEng.
@ AHvTev  100a+10b+c =8,400a+20b+c=16,1600a+40b+c =22 GTGOID  FLOGHTLIT(HHGT @

$levr_dSlestment. Eipmioflest aflblenws LwiecsTLI(HSS 1968TaUHAIGTOINGDS: HTGETGLITLD.

100 10 1 1 1 1
A =1400 20 1{=1000{4 2 1/=1000[-2+12-16]=-6000,

E}mﬁé 1600 40 1 16 4 1
E.' 8 10 1 4 1 1

A ={16 20 1/=20/8 2 1|=20[-8+3+10]=100,

22 40 1 11 4 1
100 8 1 I 4 1

A, =400 16 1/=200{4 8 1|=200[-3+48-84]=-7800,
1600 22 1 16 11 1
100 10 8 I 1 4

A; = 1400 20 16(=2000{4 2 8|=2000[-10+84—-64]=20000.
1600 40 22 16 4 11

Dymofie i, a = S __ L ,_ A 7800 78 13 A 20000 20__10
A 600 A 6000 60 100 A 6000 6 3

1 13 10
TR0 LITeDSHUNGT FLOGHTLIT =—— x4 x——.
2 Gr="50" 10" 3

XII - sewflgaiicd 38

‘ ‘ 12th_Maths_TM_Vol1_CH 1_Matrices.indd 38 @ 16-12-2022 14:50:06 ‘ ‘



B [ [ [ ® . EEES

x=70 erafled y = 6616818 v GEMG). 6TTG6 LIbSHTeoIG 6T60®6VSHBHTL 19M@G GB GLocuTs
6 L5 2 wiSHled OFev SN LoMmmiLd 6T6va6Vd: CHTL 19 65T 2A(HEIGL 2_GTET UL L SHTTT 6TEMSG GHSSHII
1919 &% APWIGSTDITRILD HHAITTeV ALILGBEmesL 1919 &% uicvTg). 6Tes1Gau AlILbg) OSLIGUMW 6 H5F
O\ FesTmGI LoHMILD e 16ewsT AL 1L GSenest OauaiTmg. [ ]

uuapA 1.4
1. DestaupLd Crflwid Fiocstum(hserlesr Osm@lienu Emiofest aflgling Sids:
(1) 5x-2y+16=0,x+3y-7=0

() 242y =122 13y =13
X X

(i) 3x+3y—z=11, 2x—y+2z=9, 4x+3y+2z=25
3 4 2 2 1 2 5 4

(iv) =——-=- 1:0,1+—+——2:0, ————— +1=0
X y z X y z X y z

2. @ Guri’igg Caralleh spaiteur s Filuimes allewt &@GLb s LoNIOIGET QuLpHISLILI(HEDS).
Ral0euT(H Haunmes llenl &@GLb % LG GH®DSHILBHEDSE. @ LomTewtauy 100
Caeralse@ps@l ubevarflgg 80 diOuesssear CumEnTT eTesfled HauT 6TdHHMET
Caarals@pds@Bd Fiwuns ubledd AefsSmimg? (Sgmwfesr elfleowis LweTU(BHSS)
B G HewTSE®ES HTHEALD).

3. Gaulwrery sp@peuflid 50% 2blevudgeiianio OHTeETL (h FIFID LoPmILdD 25%
Qblvdgeitany GFmesst  oHODT(H F®IFID 2 6Tengl. ey 10 Q'L sagFeded

@ 40% SOVSHGHTDLD 2 GTTAUITNI P(h HDIF®CV 2 (haITHd QBAIMDS FHMIFCOHGT @
IO BhSHID c1dHamert O LT CaFids Gousss(hd? (@dsewrdansd Eymoflesr
Flenwitt LweTu(hSE)S Hiid%).

4. ep(p LOGST OB 1gemuws Ly A Lopmid Ly B eretruest spesimnsd Caihg 10 HILOL hisetleh
bewg Blliyip. uiby B uewig) peog 2 6rGer 2ievevgy GauaflGus Gy Causddled iewiii
Buiaviib. erEumngaigions Lol B g Bevr CeuaflGus igniemed C%mi’iq By
30 HIOLB1%6T AGLD 6166 RAIGUT(H LD O)BTL I1g W SHevllbSeslings HITLIL 610106
S1euLD 61(h& 5% C&meiT@pid? (Emiomler elblewwis LwiesTL(hSS) Siidaaib).

5. B GBHLOUSEHIGTET eLpesTmI BLITHGT @T6y 2 6wiey FILIIL T 2 eoTalsddHNE&Gs C\FesTmeT.
B1s CaHrevFase, eLpetitmy @1 %6 Lommitd @)k auedt_serilest aflenev I 150. @ip CaHTenF e,
B Qi g6 wHmid HIeTG UL sefler aflenev I 200. bhg CHTMFHET, BTG
B %6 ommid Pessr(h euantsefler allenev I 250. 2A5@HbudSerfl b T 350 Qpbes
LoMMILD AITSHET eLpesTml CHT®FHET, AmI Q1" eSH6T LoPMILD AMI QUL FET FTLIIL L GOy,
2G@Bbugbery FndlL OFevalnsiest CFTamEwl HeujEei O(BhS LIGSTH®SH:
Olareser(h OFaids (wpiquion? (2 1og) ellewreuwi Hiymioflesr eb)%0smess(h Blemtd)

1.4.3 (iii) smewvaniuiedr Hahxmd psmp (Gaussian Elimination Method)

Grflwg Festur(hseflesr Osn@nieh o 6renr Osupdsarilesr Hewilwineig F&HIT Hessiwins
Beveurrall’ L meid @ioapedmedwir LGTURHSS)S Siiey HTeseTeuTid. @& HTLD TNHHGTGa Db/ 6T
1EuI_6d wpedmuiled Sid@Lb wpemBuiwin@Lp. @roapedmuile, Crflwig FLocstL(hserilesr G\%m @ et
aMfeyuBssti’ L. Sewfleows agmiing angaissng o @wHornn) ey 196TCarngE 197Hui e
apamued ey HTGETLSTGHLD.
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1 NEEE ® | D | [

sIpSIHIhemm_1 1.27
19esreuBLd Criflwig Frociumt’ (hg Osm@LienL Hmsvadiwies hdaed wpamuile Fids :

4x+3y+6z=25 x+5y+7z=13, 2x+9y+z=1.

ﬁum@ﬂ/ﬁ@]u@ggﬁluﬁl_ Al GTmILIG & aUIqaIGENE 2 (BLOTHDHISET C\FUILId B LILIF),
4 3 6 25 1 57 13 bR AR, 1 5 7 13
15 7| 13|82 514 3 6| 258282k 510 17 22 | 27
2 91 1 2 91 1 0 -1 -13 | =25 m
Rk () 1 5 7 13 1 5 7 13
Aok D 510 17 22| 27 |—R2URR 500 17 22 27 |.
0 1 13 25 0 0 199 398

T mILIg QuSFeO (B HewL&@LD FLOLOTET FLOGTUIT(HEGTGT CBTGLILITESI %]

x+5y+7z =13, .. (D)
17y+22z = 27, .. (2)
199z = 398. ...3
(3)-69(mibgI BITLD GLimIGIS) z:%:z
z =2 e1607 (2) -6b (DgSuI_& Fewr g y = 27 _1272X2 = _1177 =-1.

z=2 wpmid y=—1 6165 (1)-60 DI & lewr_tiugy x =13-5x(-1)-Tx2=4.

e1a1Ceu Siauneng (x =4,y =-1,z=2).

G@OIL: s &) FLGLTL gl pSe FLoLTLIgH@ GG 2 6Ten LPE@DUITCEIS]
1961Gavrrd ) gL 6d LD 6168 AMLPSHSLILI(HEMS).

eI(hBHHIHhHM_(H 1.28

t Crrddled epn nr560sL 196 Gosh Crrdd Ceusld v(t) A,
Ggmgmuions  v(t)=at’ +bt+c e QEn(Hssu HeTeng. QG
0<t<100 topmid a,b,ceretiuey omPledser. F1dGsL 196  Gausbid
t=3,t=6, wHmpid t=9 lermgseied wpewmGu 64, 133, wmmib 208
L6V &6T/fleuTg eTatled ¢ =15 allewmiquiled F6sT CausdmBbd: HT168TS.
(BmeruerOwiest H&a6d Lpedmeni LILIGTLI(HSSI%).
&jay

v(3) =64, v(6) =133 wommib v(9) =208. xgevred (DesteunLd Criflw FLocsiumt’ (hg CFT@GLIemLL
OumEGmmib.

9a+3b+c = 64,
36a+6b+c = 133,
8la+9bh+c = 208.
Groeh 2_6irer Grilwg Froasruml’ (hg Osm@Lienu STt hdbse wpamuileh Hids 2 rGearmib.

Mfeoyu(RSsi’ L. esllevws Hleavg-aming anqeaddne O dsblavey Hlewr o (BLOTHMBEISET
OFwIcbLI(HAUSEHT eLpGULD [HTLD GILIMIGIF,
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B [ [ [ ® . EEES

9 31| 64 9 3 1| 64 93 1] 64
[4]B]=|36 6 1| 133 | —R2RARRORIR 1o ¢ 3| 123 | L2RAEDRORAD L1 5 1| 4
81 9 1| 208 0 18 -8 | 368 09 4] 184

9 3 1| 64 93 1 | 64 931 64

BB olo 2 1| 41 |[—B2820R 512 1 | 41 |—22CDR 51021 | 41

018 8 | 368 00 1] -1 001/ 1

g miLg g ausEledl(Bbg SewL &@Lb FLOTES FLOGTLIT(H ST
9a+3b+c=64, 2b+c =41, c=1.

19657GeutTSHEIT 1DTHUGN_6V eLpeVLD BLOS G HlewL_LILig)

(41-0) _(41-D) ) 64-3b-c_64-60-1 1

c=1, b= —.
2 2 9 9 3

AT V(1) = %12 +20¢+1.

e16wGau, v(15) = %(225) +20(15)+1=75+300+1=376 eLo6vH6T/elewTTIq.

uuwaps 1.5
1. 19etreubLd Crflwd FLocsTLT(REerlesr G)BT@GLianL
SHTeVYOIGHT Bd&H60 (LpedmUIeD FidEa) LD:
@ (i) 2x—-2y+3z=2, x+2y—z=3, 3x—y+2z=1

(1) 2x+4y+62z=22, 3x+8y+5z=27, —x+y+2z=2

2. ax’ +bhx+c-g x+3,x=5, wHmib x—1-246b u@GSHGLOCUTS LBHwineg wpenGuw 21, 61,
ommitd 9 e1aefled a,b ommitd ¢ -5 Hressiss. (BTG Bdb560 (LpedMeW 2 LIGUITEGSaLD)

3. 6 0515 65,000 2AcTTI DS LpDBW 6%, 8% LoHMILD 9% 6TedTD UL’ 1q 67FdH)e) eLpeiTmI
ugSmiseiled 1pHeShH CFnhSng. Conss Aess(® aupionestid I 4,800. epesrmmaig)
LuSEHT5E)e0 Slewi&@GLD QU(BLOTEILDTESIS] B)T68sTL MU LgbTS5H)60 EenL&@GLD QUBLOTETSHM
oL T 600 2Faid e1aviled paiOleut(p LSSTSHID LpseShH OFunuliu’L CsremEsmwd
HT65T . (HT61V (5B LPEOMEUI LILIGTLI(HSSI%).

4. (b AMIGUGH y = ax’ +bx + ¢ 6T681m LTEDSGUID (—6,8),(~2,—12), LoHmiLd (3,8) 6TeLD LjeiTe 6T
aplwngs GFevdmer. P(7,60) 6T6iTn LGTeMUNe) 2 GTOT AGUGKIGDL I [HESTLIGHGT F[hd)ds
ANBLOLEDTGH. GG AGUSRIGL I [FGITLIGGS FhENILTGIT? (BT BEBD LHEMEOUI
LwIGTLI(H S SHIS).

1.5 Diwilnafsn LusdLTgh%er: ChiuwiF Fioern(hFHealsin
CH1GHMADG I s(HHIHMION]S BHEINIODUIS, HYID CLPVLD FHTWT6D
(Applications of Matrices: Consistency of System of
Linear Equations by Rank Method)
U@ 1.4.3 @b B1d Crflwd Foctiunt’ (Bg O\sT@HSeesT & (BhiseLO0d S6TLOGWILI LIDHD)

QUTWINISSHIGTCarTid. @Uum_IuGSuled Qend HewllSHTLD eLpeurd ATl 2 GTCaTTLD. 1965TaU(HLD
Ganmdbas BlemLiesndlesy) LulaGaumip:
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/(Zg)jmlb 1.14 (epFH-561L1s0s8 Gxmpmin) (Rouché - Capelli Theorem) )

AX = B e16t1n 216wl aug augddleyieirer Crflwid FLocstiim(hserilesr OBm@GLILITGTS) §p(hhISMLIG
o2 ®LWSNGL Curgiorest oHmitd CHaNITET BlLbHmeTuITOF6 e CBUPSHHT ewsiluilesr

Sraptd opmitd NfeyuBSsini’ L iewilulest FHIaptd Fioons @ hdbs GCauessi(hid. AHBTaIS]
\P(A) = p([4] B)).

J

Gomsmeitd Cammehleauitl Destau(bLd 61(HdEISHHTL (HE6iled LiwicLI(HdHIGauTLD.

1.5.1 171001119 51601 GHFUIF FLOGSTLIT(EBHGIT
(Non-homogeneous Linear Equations)

eI(hHBHIHHT_(1 1.29

etrau(pd GpilwdF FLocTum(PEeflesr CBTGLILTGTSE P(HAISMLOO] 2 GOLWIST GTG0T AT TUIS.
QBHISDLOR] 2 ML USTUNGT AQUDDDS HT S

xX+2y—z=3,3x-y+2z=1, x-2y+3z=3, x—y+z+1=0.
Sja

@b Lodln Geueseriq wi Lompilseletr cTevressildamnds 3.

O\&T& 1968T 216551) auqaib AX = B, @i

12 -1 3
X
4 31 2 Yo o 1
¢ Tl 3T s ®
zZ
111 _
12 -1 3
. 31211
fayuBSsriuc L sesstuneng [A|B] = L s X
111 | -1

[A | B]-6b smsiverlwiest Bdsed wpemmenus LcTL(hSSd: Slewt LiLig)

R—>R-3R, |1 2 —-1| 3 R—>(-DR, |12 -1|3
R >R -R, R —>(-DR,,
R—R-R, |07 5|8 Ro-Hr |07 -5]8
[4| B ———>— >
0-4 4|0 04 4]0
0-3 2|4 03 -214
12 -1 3 12-11]3 12-11]3
R, —7R —4R,,
R—>7R-3R, |07 -5] 8 R—R+(-8) |07 5|81 Rpr-r |07 -5]38
SN ; : _
00 -8 | -32 00 1 4 00 1 4
00 1 4 00 1 4 00 0[O

eMfayuBdsri L sessi [A| B]-6b ewpeiimy Sid8uwi Blanrser o arenes.
etenGay, p([A4|B])=3.

XII - sewflgaiicd 42
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A -uSl6st hleDT-6TMILIG GG AILDITESIS)

e1601Gau, p(A)=3.
sranGa, p(4)=p([A|B])=3.

® [T [ [

12 -1

07 -5 o

00 1 . @Feb eLpedTmy 2ALFF BT HET 2_GTETEI.
00 0

agmiug aiqeudsleverer Hessiuledphs S d@LD FLomeT FLocTLT(HHeesT OBTGLILITEIS

xX+2y—z=3,7y-5z=8, z=4, 0=0.

gL & Fioesur( 0=0 6165LIg AHTSHUpeTeng. 19651Ceu1TdHEN1 1DTEMIL 60 Lpewmued HLOSGH

S LiLig)
z
7y-20
X

e1aiGau  SHauTeug)

GBINN_555%55/)

4
8 = y=4,

3-8+4 = x=-1.

(x=-Ly=4,z=4).(Qh@ A-AwGH &G AWNID GIGTLIZ

Qi@ CSTGLILTEEIZG (HhIS®LOG 2 L WG/ BT s SFewault GLhHmI6Terg). u

a1l FHIHhHT "1 1.30

19etrau(pd Gpilwd FLocTum(PEerflesr CBTGLILTGTS P(HAISMLOE] 2 L WIST GTG8 UTTUIS.
@ Q(BAIFILOG] 2 L WIHTUNGT HDEODS ST 5%:
4x-2y+6z=8, x+y—-3z=-1, 15x-3y+9z=21.

Sjay

Lo Gauesstiq s Lomaflserletr eT6ssTenstldbamss 3.

1@ LIN6T 26wl auqaid AX = B.

Qhg A

4 -2 6 x 8
1 1 3|, Xx=|yl|,B=|-1|.
15 -3 9 z 21

[A| Bletetin alifleju(pdsiu’L senfluilesd G\smsshlae Blor CFwelser LweTL(hdss

SledL_L1Lg)
4 2 6|8 11 3| -1 rRor-ar, [1 1 =3]-1
[41B]=|1 1 3| —1|-L2R 4 o 6 | g | B2RBDR Jo 6 18| 12
15-3 9 |21 15 -3 9 | 21 0 —18 54 | 36
RoR=(-6), [1 1-3]-1 11 3] -1
R, —R +(-18) sl0 1 -3 i) R, >R, —R, 01 -3 9
01-3|-2 00 0| 0

e1awGau p(A)=p([A|B])=2<3.

g mILIg g aISEVIGTeT AHessuilel(Bb% HewLd&@Lb FLomest FLocsTLIT(H&6MeT O\HTGLILITEsIZ]
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x+y-3z = -1,y-3z=-2,0=0.

BFlev s & Froaiun(h 0 = 0 CeueliiueL wimesig) LoHmILD GLIT(BESAPEL LI

Guoayitd Geverfltienr wipm  FioestuT(hs6r @uessr(h 2 arenet. epestml OFT@GLIID LoTH)H6T
2 girenes. 6165Ga LoTMlEeleh spasievm pLog e BLILILILG Blaev Blmisd) Lopm @b LoTmHEhd:sTes
B FLocTLT(HE@®ETL1 GLIDEVTLD. 6TesIGa z -g3 t 6TesTm GLou'iGwiessT QumiLD HesteslFand LommluiTss:
OarerGourid. 61awGau HTD Gumieugy y =3t—2,x =—1-3t-2)+3t=1. c1eiGou Sicuresig
(x =1,y=3t-2,z= t) AGLD. QBIG t 6TedTLG FevTadFad CLouIOIessT 41D, GLoeh 2 6Ter $iayd
FGUILOTGNIG] (B FATmomy GBIbug Hieyser AGD. 6TaiGal CBT(HSSHIGTOT OBTSLILITEIZ
RBAIS®LODL G LODDID cTastewDm Siajser GupBlBsGLo. Qb eeembn SieyseT b
&BHLbLG ST ETTSLD. [ |
@y

GLoeb 2 6irar 6T(hSHIFHTL 1960 FHIT 2Aewsh) Awinesg) LFSuISGHT®m6 HSNITEHLD. HASHEVT6D
Griiommy 2iesst! srewted wpedmuiiGeur icvevgy Emog elblevwis LweTu(HSEHCuim BTG LiLEeTeh
2 Giren FLGTLT(HE®aTd Hids @uicung). BBLileid Sreverie Bohsed wpameirs LwcTL(HdS%
wplQuid LoHmId O\BTSGLILTGSIZ P(HAIELOR] 2 ML WBT AGVVE P(HAIEMLOR ADDEHT 6T6Hd
Sioneflgseid. 2ABSS 1(HSSHIGHTL(H LoHD APOMSHET L6Z HTeaOlwiesT Hoaed wpamuiesr
GLoavndsssmB 2 I ILHSSHISFDS).
i H1HHT._ (1 1.31

etrau(pd Gwiflwg FLossum(hseflsst CeT@Sulss spphisamaianetd GCFrdlssa b, LoHMILD
Buiaviomuiest $idEa)LD.

X—y+z=-9 2x-2y+2z=-18, 3x-3y+3z+27=0.

® Siay ®
@b Lot Gauessiiqui LommIEeiT e 6168865 3.
O\&T&1968T 26wl angaid AX = B, @i

1 -1 1 x -9
A=12 =2 2|, X=|y| odpup B=|-18|.
3 -3 3 z —27

[4] B] eretim elfleyu(Rssiiu L essiufled Gsm_ssBlaev Blavrd QFwedsmanrts LweTu(hssd:
SledL_L1Lg)
1 -1} 9| rR>rR-2rR, [l -11|-9
[4]B]=|2 =2 2 | —18 | R2R3EK 0l
3 33| 27
e1eatiGar p(A)=p([A|B])=1<3.

gniLg alqaisHeeTer Heiluledbhbgl HeL d@Hd FLomes FLoGTLT(hEeflesr CFTGLILITTS
x—y+z=-9, 0=0, 0=0.

(LPITGSSTLITL TGS (LPIQ&YSHET EledL_ L1 QUmTenLoudlestied, ST 1 g CBT@LIL OUIT(BSSHLPEDL W),
Qhi@ 6315 Qeuafliiuenr wnm FLocsun(k Lol (FGLD 2 6iTeng) Lommitb O&TGIIDS 3 LoTHISET 2 6iTemes.

V=5,2=1 6IGo HIGSNFMFWITE 6T(HSSHIFOEHTGTAT BLOSSGd HMLLIUF x —s+1=—9; 2A6D6VG/
xX=-9+s—t¢.

atenGar Sieuneng (x=-9+s—t,y=s,z=1), @k swppib ¢ eresTueT GLOUIGLIGET
FIgmoTplser (parameters)

GLoeh 2_6irer Sjaydaesid @)k FaaaLonmld &HLbLd HTeEeTTs AHLOSGTNE.
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Qhi@ CBTGLILTGIS PBAIS®LO6] 2 L WG LODMID TETGIND ST BT OLDDIGTETS).
Bgdreys6r, @b Framommls &HLbLd SieEerTs B)HdEeTnen. [ |
eIhSHBHIhmM_(1) 1.32

19esreuBLd Crflwd FLochTumL' (Bd O)BTGLILITCHIS] R(HAIGELOG] 2 GO UIGT GTGE ATTUI%.

X—y+z=-9,2x-y+z=4,3x-y+z=6,4x—y+2z=17.

Sjal
Qb Lot Geuesriq ui Lo iflsenler eTevaressi g 3.
O&T@LI968T ewst] angaud AX = B, @hig

1 -1 1 -9
x
2 -1 1 4
= , X = Vi, B =
3 -1 1 6
z
4 -1 2 7
[A|B] eretim eflayu(pdsiiic L 2esiufled GO sdablavew Hleovgd OFwedser LuwecL(hSed:
SedL_L1Lg),
1 -1 11|-9 R->R-2R, |1 -1 1 -9
R, >R, -3R
2 -1 1 4 P R 4R 01 -1 22
(4] B] = R R AR
3 -1 1 02 =2 33
4 -1 2 03 =2 43
1 -1 1 -9 1 -1 1 -9
R, >R, 2R
® ROR 3R |01 -1 ] 22| rer |01 1| 22 ®
loo o0 | -11 00 -23
00 1 -23 00 O -11

e16a1Geu p(A) =3 wpmiup p([4|B])=4.eaemGeau p(A) = p([A4]|B)).
T mILIg g eISEVIGTET AHesshuilel(Bh% SHewL&@Lb FLomest FLocsTLIT(H&6MeT O\HTGLILITEsIZ]
X—y+z=-9, y-—z=22, z=-23, 0=-11.

SIS FLOGTUMLTGSIG (LPIGSTUTLTS 2 6Tend). 61aiGal OFBT(HESLILL L FLoGSTLIT(H SV G
OBTGLILIMGSIZI Sp(BAISLOMIDNEI LODDILD OBTGSIING ey S wiT). -

e F)-50L6ved) (Rouché - Capelli) Gasnmalasned (Nesrau(nid afidlewits GumiEGmmip:

« QBT 2 6irer FLocTUT(hEafleh oL Caueterig w LomPlEa et cTaienlldame n LOHDILD
p(A4)=p([4]| B]) = n, eresfléb AX = B er6t1D O)STGLILINGTS R(BAIS®LOG] 2 L WG] LOHMILD
Cs1&DG BT P STe)BTe 2 et B.

« AX =B eeip O&ralied wHL Geuerigw Lomplsefle eTawenfideans n LOHDILD
p(A)=p(A|B])=n—-k,k#0 erafled OSTGLLUNGIE PUHAISDLON 2 LW LOHMILD
eTavsTeRIND & ey Eeentl OLn Ml @Lo. g e ser k — Fmymonpls & LouLons (k-parameter
family) @pd@Lo. T(BI&SST LTS ST 2 drenr FoaTuT(hsafled 3 oL
Gevawsrigws omplser opmitd  p(A) = p([A|B)) =2, erafled GCSTGLILTGIE cTGETERIDD

Sayser CupBlpe@Lo i BsSiaser spm Fagmommslé &@bLbuns (one parameter
family) @mé@L. @CsCured CFTEGLIND 2 6irer FloarLT(hsefled LB Gavetsriguws
Lomlsefle cTetwessfideans 3 s pmid p(A)=p((A]|B])=1, erefled CFm@LiLTesIZ
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Q(BHIB®LOG] 2 ML UG LoDHMILD cTasesny Siaysament: QubPps@Lo. Bddiaiser @
Fmgmongld &BLouLons (two parameter family) @pd@Ld.

«  p(A)#p(A4|B]), erafled AX =Beretip OFSTGUUTNIEG RUHBEISDLOMDNS LOHMILD
0TGN GS Siey SdLwng.

eilhSHIHIheHM_1 1.33
X+y+z=a,x+2y+3z=b, 3x+5y+T7z=c eretim Cmflwd Fioetum(hseflesr GC&T@Liesr
Sieyser s Frgmonmld GBHLbuns @LLsnN@ a,b wHmib ¢ -6 2 (BTSGLD HILbS®CTDWIS;
BITGEOT .
&jay
@b Lodln Gaueseriq wi Lompileeledr cTevressildamnds 3.
1 11 X a
C\&T&L 68T 26wt anqaip AX =B, @ik A=|1 2 3|,X=|y|,B=|b|.
357 z c

[A|B] eretim eflayu(pgsiii’ L 2esiufle GO sablavew Hleavgd OFwedser LuwecL(hSSHd:

SedL_L1Lg),
I1'11|a| R-R-R, 111 a
[41B]=|123|b|-B2R3R Jo1 2] bou
357 c 024 c-3a
® 111 a 111 a ®
RORZ2ZR 1o 1 2 b-a -lo12]| b-a

000]| (¢c=3a)-2(b—a) 000]| (c—2b-a)

CBTGLIIGHT ST 6T 6p(B FATTLOTYIS &G(HLOLLLTS @)(HdHS Cauessr(hLomudetr,
p(A)=p((A,B]) =2.c1a01Cas ermiLilg QUQRUSEHIGTAT  eLOGTDITAIL]  BleOTuITesd LS
Bleuings B)mds Geuetsr(hLb.
etaiGat,c—2b—a=0 = c=a+2b. [ |
eIhSHBHIHhHT_(1H 1.34
A, u-@68T 6TLDLOSN IL|H@BS S
x+2y+z=7,x+y+Az=pu,x+3y-5z=>5
o168 FLociiuT(haser (1) wirsT@m Sieyp Qupmnig (i) Gy @ Simai CQunHBBSHSLD
(iii) eTesTGmIGHUIND HTe ST QUNHD(HEHGLD CTCTLISEDET <24/TTU1S.
&jol
Lo Gauesstiqui Lo 1lEerIehT cTevreustldhends 3.
1 2 1 X
O\&T& 16T 26wl anqaitonesigy AX =B, @big A=[1 1 A [,X=|y|,B=
1 3 -5 z

W\ T

[A|B] erettm eflayu(pgsiii L 2esiufled GO sdablavew Hleovgd OFwedser LuwecL(hSsd:
Sl igy
XII - SeweflBafliwed 46
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1 TEEEE ® - HEE)

12117 12 1] 7
[A]B]=|11 A | u|—22R 5113 5| 5
1355 11 A u
RoRr-R, [1 2 1 7 12 1 7
R, —>R,—-R, 0 1 _6 ) R, >R, +R, 01 -6 )
0 -1 A-1| u-7 00A-7| -9

(i) A=7 whopub p =9, eesled P(A)=2 wpmid p((A|B])=3 eenGas p(A)# p([A4]|B])
OBTGLILITENIZ] §(BhIE®LOAINDSI. GLogvitb OFTGHINING Siey S wing).

(i) A#7 Lopmid i AH THTaUS] (1 GLowiGwiess e1esfled p(A) =3 ommip p([A| B]) =3
e1e1Geu p(A) = p([4| B]) =3 = woHnd Geuesoriqus Lomm)serilest cTessT6ssNd560S.
616G CET(HSSHIGTAT COBTGHLILITETS| 63 (HAISMLOG] 2 L WG LoDMILD PCT 6p(1H HIeNenauL]
OuUnHM(BEHGLD.

(iii) A =7 wnmid p=9, eresfled p(A)=2wnpup P([4|B])=2

e1e1Gou P(A) = p([4]B]) =2 < odln9 Geuessiigws LormEeiesr cTevsreustldbend 3.

eTiGal  CBTGLIUTISI  P(HAIGSMLOGMLULIE| —LOHMID  GTRTeSSHUIDD SIS
Oun BB GLD. [ |

LuGpS 1.6

1. 96steu@pLd  FLocsTun(PEarflesr  OBTGLIL  RUBHAIBDLOR D DLUIGT GIGTLMS AT TUIS.
PBAISLO] 2 L UISTUNGT AQUDDDS HT .

1) x—y+2z=2, 2x+y+4z=7, 4dx-y+z=4
(i) x-y Y y

(1) 3x+y+z=2, x-3y+2z=1, Tx—y+4z=5
(111) 2x+2y+z=5, x—-y+z=1, 3x+y+2z=4

(iv) 2x—y+z=2, 6x-3y+3z=6, 4x-2y+2z=4

2. k -G8 TLDLOSN 1L F @B G 19685TaU(BLD FLoGhTLIML (Hd OBT@LiL
kx=2y+z=1, x-2ky+z=-2, x-2y+kz=1
() wn@sw Sieyd Guppgng (i) R8T @@ Si®at GLDBIBSGL
(iii) eT6veT6w8GEHWLIMMD ST EETLI GLNM(HSSLD GTGSTLIGZEGT <24/T MU 1.
3. A, -t eTioodNIE@pS@G 2x+3y+52=9, Tx+3y—5z=8, 2x+3y+Az=pu,
TGS FLOGHTLIT(HEGHIGHT G)BIT@GLILITGHS)
() wiGlgn @ Siayd GupBling) (i) 81 @@ Sieeuls CUDBITBSHELD
(ii1) eT68eTes8GEMHLIMM HTeyEETL GLINHMI(HSSLD GTTLISEGST ATTUIS.

47 seflaer Lopmib el &Csreasefler LWGTUT(HSET
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1.5.2 sioL1g 601 GBI IF FroTLIT(HSHaledr GBI |
(Homogeneous system of linear equations)

(b Criflwd FLocstunL’ (hd O\BTSLILITCHS]

a, X, +a,x, +ax; +--- +a,x, =0,

Ay X, +apX, + Ay Xy +-0 +a,,x, =0, ()

a,x+a x,+a x,+---+a, x =0,

GTGHTLISTGLD GTGTLIGNS [FleDET6YJn [TGAITLD.

G a,,i=1,2,--,m; j=1,2,---,n erehiuear o1pledser. G&0151G196 2 66 FLocsTLIT(HEHCT
x,=0,x,=0,---,x, =0 o160 LOFUIF@HSS BHlavpeuanL Slssipert. @sPremear CevarliiLienr g Hiay
TG IHIBDTLD. @HO\STGLILITEEIS] GTLIOUTAPHILD SR (BAISELO®] O GOL WIGTELD.

Goch 2 6irer Q@ Ly AX =0, , |, 616D SHewflaugalleh 67(LpBeVTLD. @i

x 1

ay 4y diz 4y, X 0
a, a, da - a X 0
21 Yy Uy 2n 2
A= ’X | ’Om x 1
aml amZ am3 T amn ‘xn O

O,. -2 O eretin Ak TpsHTev GOINIBSHTCDTD. O er6tuS LFF Hlgeh icwsf]
e1681LIST6Y p(A) = p([A] O]) < m e1681LIGI TLIOLITAPGILD OLouiins @) (hSGLD. 6Ta0GaI FLOLIG SHTEE
Cpiflwd FLocsium’ (hgh OBT@GLILMeSIE GTLOUTUPSID P(HAIF®LOR] 2 L WGTEGHLD. m < n, 6I6viled
Lo Gauessiigui Lo 1% 6o 6Te8eT6usT5% 6% FLOGTLIT (H H61IGHT 6TeuT6usT 15 6 s G B BLOT % ) (155 GLD.
e1aiGau  p(A)=p([4|0]) <n. Gsr@iy (1) Aewgy Gewefliue wnm (non-trivial) FHreweur
OuH MBS GLD.

m=n, erafed Lo Geouessnqus Lomplserilest  eTeESIGESG@BUITENIS  FLOGTLIT(HEGTGT
GTGHSTIGTT GBS GHF FLOLD. 616G, BT GLILITETSE

a, X, +a,x, +a,x; +--- +a,x, =0,

ay X, +ayx, +ayx, +--- +a, x, =0, Q)

a,x, +a,x,+a.x;+--+a,x, =0

6TGOT AGLDU{LD. R)F)6) Q1B UDBHET 2_GITGTGHT.
™S (i)

p(A) = p([A]0]) = n, erestled OBTGLILY (2) AWSH BT ph STewauts QUDBI(HSHGLD. iddia)

QeuafltiuenL g (trivial) SFeun@gip. @hi@ p(A) =n eeugme, |4|=0. eTarGay GevafliLiemL g
Syailing | A]=0.
UM (ii)

p(A)=p([A]0])<n, erafled O&TGLIY (2) Aevig OevafliiueLwmnn (non-trivial) Siemaeurs

CubBlpEGLD. Qhig p(A) < n GIGTLISHTEY,

A| =0. ere1Gou Frotinggses Cwiflud Fioestum (Hd
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Osr@Liunesig CeueliiuemLwnn Siey QuHBIEHSTE, HmId GuDHBHESTE o (HGL esshuiles
6wl GGamenal Lol LFSuions @)pd@Lb.

m>n, eiafled Lo Geuessigus LomplEeflehr eTevsewildandeuws el FLoecsTLIT(H %6 6T

cTaenlgms  ASBonE  QBEGL. QbHoeulsdd Ol dasbleney 2 (BLOTHDHIGET — eLPELD
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BuGuc MO gy gy QIMpalsd S0 1GLIGISHST

(1526-1572) @1 Crrsdled ompipid @b UGHBend; CFTeEsI(BSGLD (B FlHLpeeh
9 GTIGHILOTS LOTDISF LOIGTOGTL 1 GhleL HULIGILIGETHEMGT LILIGTLI(HSSHIAISH] LILIGIGTOTSHTE 2 GTCTH).
OUTEMICUTETTHET, LO(BSSHIITEET, ADNIODIGHTHET, QITEGT IQAIGLOLILITATISET  LONHDILD
LIQU(BLD LOGSTSHTIh FLOGEHE®NTLT LILIGTL(HSS) AH6T BoVdbend DL U QUGIQITES FLOHENGHHET
o2 (hUTHGLD  GHLbhlaneusarle) HeLIOLIGETSMET  LIWGTLURSHIEDTIHET. FIOFH®EH GCFUIGUTSHSELD,
&L (B (h G un(p, e smbgaiey, Srer @uidsalich, Geuressr b @uidsaNiich, auenyLLaiLie,
LommILd 2AFNjey LUGLILIMLIGY A4E Fiewmaarleh Seulioessiaatler LwesTLIT(h HeNTdH% QUICVTSHTGLD.

<@/ ) HDWN6d1 GBISHBRIFHBT

Quium_riugSHew Hlemeuns sHm 19616,
o SIS LT Quimsessilgid
AT HGTL F6TS)60 FULIOIGTTEMT G1SSH60
(b HeVLI0LIGTTess 6T B)eeverdHeuLioILIeEsT LommiLd Lo’ (h Lo IeHLI HTessTeY
R (1h HeVLIOIIGETESSIIGHT HI(H6 aulgaiLlh LoMMILD AU IGVHIGT Qg eId; HTEET6eD
19 Lomu16uflest GHMMSDS LILIGHTLI(HSE) 63 (1 HEULIGILIGESTGESTIGHT 1n-<24LD LI LPGUBIBEDEIT 5 HITGHT6H

GUITGSTMEUNEM LOTESTAITHETTE) C)F Ui @uicyLb.

2.1 BO6ILIEIEHNT DIP(1pSHID (Introduction to Complex Numbers)

SLIOLTE®T AP LPSHILBSHIAUSDNG LPGTUTS LpSedleh  auFsaliL(RSsHID Guigl G
6168 S GG uamauied TGBaILD e Lol 6T6vT 2 erensn? eTehin GHeTalls@ oL weldhs
wpwevGaurip. @Bn@ el wieflds SLpdH6sTL FLOGTLIT(HE®ET H(HF]H.

Foedrun(y 1 FLoTLIN(Y 2
2
x-1=0 X 41=0
x =+ x =+/-1
x =%l x =12
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y y
\ , \ /
\ /
\
3 3
2 2
1
miNe Y e I I R
-1
f(x)=2-1 S(x)=x"+1
uLLp 2.1 uLLD 2.2
Fiwsnh  1-4G x=-1  LonHmib 86z UTSSHesT 2N LILeLuSleh
x=1 eetip @adn(p Ohodl 6168 STeIBGT | Finsitian(y 2-4@ GLoul eTedT Sieyser Gebavey.
2 GTENeT. @EFFLoGTUML L SIS GTGTLIGILD gOemalen, £ (x)=x> +1 a1t eveverasayuie
f(x)=x*-1 GTGSI)  eUaeTaUEIUIeT X . S _ :
Ooul’ DSHIFT(HSDET SIHIUGILD PTDISTEH UL SO S, Q&I X -AF®F CouL’ L mg)
oI BLod@S Oy, DS ameras | CTOTUSMES: SHTEUTGTLD.
X ~2AFWF (-1,0) wompup  (1,0) <
yerafsete Gai (hEmg).

BSDHTCH HTTGHILD 6165768 G)UGTMITCY, 63 (5 GILDUI GTEESTENGHT QT SHLILI(HSH) 63 (5 (FEDM GTCETNGSIL]
Oumicug ereiTug @uieuns smflwon@ip.  FeuT(h 2 -4@ $iey @hdss Geuesst(hLomesTey,
QT SHSLILHSETe) — 1 QUBLOTIY P(H BMHLIHGET GTGETEDERT 2 (HhalTdh% Geuessr(hLb. J-1 CTGTLIGD S,
SDLET AV, i 616318 GBI (DB CmTLD. QFeO(BbZ i* = —1 6161l GumeVTLD. Q)b 2 GETELOGILIL]
LG TL(HEE) SN 61638 i ~6T <H(h @GSN Lo IS GILIMGUITLD.

2.1.1 HpLI®T DING, | -G)ed1 DIHEHGHHeiT (Powers of imaginary unit i)

B wbg 1 -5 APLp 61T 6Tavlled, " -5 BTG GauaiGauniest Lodliyser o (HGLD
2 GITeN G GTGTLIDS AMIGTLD. @UDLoEN I STTEETS I g0 4-2460 UGLILGTE) Henl_&@Lb L6SH6T 0, 1,
2, ommitd 3 AFwieumedm OB gl HLDBGTNS). (LD 6T 1 AGSTHI n < —4 LOHMILD n >4, A%
BpEG Cungl, agdsed FmeaTavasuieiug n=4q+k, 0<k<4, @@ k oHOID § A6EIH
AEI®a APLp 6T68TH6T. )0 (BhS/

() =" =@ (@) =(@")" () =) () =)

I(hHBHIHHT_ (1 2.1

SLDFHTCHTLIGHUBET i (T Gb.
102

(1) l7 (11) l'1729 (111) l'—1924 +i2018 (IV) Zln (V) llz l3 1-40
n=1

Sjay
(i) (i)7 _ (l.)4+3 :(l.)3 - (ii)i1729 _ l-1728 l'l —i

i) (1) 7+ ()" =) @ = (i) + ()P =1-1=0

59 FEULIL| GTGETEHGT
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1 NEEE ® | D | [

(iv) 1ﬁi”:(il+i2+i3+i“)+(i5+i6+i7+i8)+---+(i97+z‘98+i9"’+i1°°)+i1°‘+i1°2
n=1
= (4Pt (PP ) (P )
= {i+ (1) + (=) + 1+ {i+ (1) +(=i)+ oo i+ (1) + (=) + 1 +i+ (1)
=04+0+---0+i—1 = —1+i (Dgy c16576%7 6TGTA?)

40x41
:l 2 :i820:i0:1~ .

(V) l' l 2 l'3 ... l'40 — l 14243+---+40
APIQQ: i~ GOT [BIT6hT @ OB [TFFuimest 21(hdESGHNGT Fo (HFH6L
LFFWILDTGLD. i™+ ™ + [+ (™ = 0
@iy
(1) Jab =Ja~/b eTedTLGl  a, b AHweuDDle) SODHSULFLD PGTDTAUS  GH®DLIDDSHTE
B BhST6 Lor” (HLD 2 GESTEOLD A4G5LD.
2 SHTIGSIOTSH, 6 = J36 = \/(—4)(—9) = \/(—4) \/(—9) = (20)(3i) = 6i° = —6 6T65D LPTGVTLITLT65IZ)

\/(—4)(—9)=\/(—4)\/(—9) 61asl  T(WSHIG CBIGTLHT) HIGT HTLD  QSITDTCT

wreuT oL QupidGprs.  etewGey  Nab =~Jab eeug a, b adweunpen
GODBSLLFLD PGTDTAUS] GH®DWDDDHTH B mh&T6d 1oL (HGLD 2_GESTEOLD 4G5LD.

(11) ye R —c’%@ yz >0. » Complex Numbers
%‘5@@’, \/(— 1)(y2) = \/(yz)(_l) Numbers . Real Numbers. ‘
VEDY G =YD .
iy =yl S
Luaps 2.1
LG QU(HAIGTUNEDM Fr (hhEHP :
1 i 1947 + 1950 2 l 1948 —i -1869 3
+59 1 ..2.3 . 2000
4. iT+— 5. GiTi7eei 6.

i

2.2 36001 616301%6IT (Complex Numbers)

BLD, x* +1 =0 67657 FLoGHTLIAL 19 DG GOl IOIeHT QBTG STay Behenev GTTLIENS HEBTGL TLD.
Oungiauns, Gou FieyseT @evevnd GLoul 6T6ST GesvIEhIE®ET BTG LIOIMIILS CHTamald
FLOGTLIT(H &G 2_GTeTest. @IeUmTmiTest LeVMILIL|d CHTaaud FLoGTLIT(H BT HT6SmeT 2 GTeTL &%
Oou't 616887 QBTG LILITEsIZG NflaUBSSLILBHEGETNSI. BSHTIeISENHTSH HessiEaMich mlehTH6eT
FGULICILIGSSTEGEIT GTGSTN GTG8THAGT O\BTESHLIGDL QUGTUIMIS BT FyTGHSTL_LILIL L GOT[].

B ILGH6D BTLD SLPSHTETLIBEET UGTUIMIIGLITLD.

(1) GFareus augaileh HeLIGILIGTHGT (i1) TSI HGTLD

(iii) SeuLIGLGSITSa 6 LEGTeT QuinEessiisd G)FuieOLIT(HEET

SULIOILIGSTSET OBTGLIL 6TeTLIGI HMHLIMEST V& [ CBTessr(h afliflauTdsid GFuwiiuc L Giou
616857 OB GL1N6HT N ifleuTdSLOTGLD.

QLDUT 6TEBTHET X LoPMILD y, i° = —1 616D LIGHTenL OBTGHTL HNHLIGHET AV, | LG Fa L' 16D
LoHmILD OILi(hI:E6b O\Fwedawerlasr Hiwawst Q\BTeEsI(H X + iy 6T65TD HEVLIGILIGTITENERT GlLMeVTLD. leh '+
61651 GWUTL L OeudL THaMIGT Fat' L cUTs H(hs Cauetsr(hid. @Fewest ABLPHLILBHEIGIT HTT6D
Cift g smet (1777-1855).

XII - sewflgaich 60

12th_Maths_TM_Vol1_CH 2_Complex Numbers.indd 60 @ 19/11/2024 11:09:47



1 NEEE ® | D | [

2.2.1 Gssiaua agaiip (Rectangular form)

»YWImD 2.1 (63(H HAOLIGILIIN I GFaianlg allgaiibd)

P(h SLIOLIGTewle CFaIauE augald eTeUgl X +iy (AHebevdl X+ yi) AGLb. Qhig X
Lophpitd Y ALweaer Gloul eTasrsenT@Lo. @Fled X eT6tTLg HevLibLicteressilchr GlLou'it LG 6TevayLD
Y eT6iTUg SDHUEILI LG 6TavIa b ALp&SLILI(HEGTDS.

x=0 ocrefled, SeULIOIGETERITENE (APUPAIGID FDUMET 6Te8s A& y=0  eT6stled,
SQLIOLIGSTERTIGS (LpLpeugID GLoul cT68er <A@, L@edluid o (Hib Fe 8y Grrddley Gou
GTGROTGRITHALD (LP(LPRUGILD HNLIGHEST GTGETGSSITHALD B)(BGHLD. (B HVLIGLIessTewfledr FHi'1 ClFaials
QeI x+iy -8 z eIISGUIILG aIpdasd. Goaid x=Re(z) erewayp y=1Im(z)ererayb
@lSseLD. o FTgewons, Re(5-i7) =5 opmid Im(5-i7)=-7 @l

oa+if, B#0 eretip augaied 2 GTET 6T63ITHET SN 6Tevrs6 (GULouwnmm HevLIGLICSTSHET)
6161 EICmITLD.

@) HLICIGESIHET 6Th% FlaeUie) FLOLD GTGSIGUTLD GTGHTLIGNS LNGHTa(BLOT(F UGDTUIMI&EGTLD.

QU UIHDD 2.2

Quan(h sLCUETSET 7, =X, +iy, LOMID 2z, =X, +iy, SHwedes Foons B HSES
Gamauwneiglp Gungionergiones Flubsamer Re(z,) =Re(z,) wpmib  Im(z)=1Im(z,).
SASMUG| X, =X, LODDID V; =),. |

2 eSO, o +iff =—7+3i e168leb, @ =—7 LOOWILD f =3 AGLD.

2.2.2 gpjjsson’ searid (Argand plane)

P sLIGUGET z=x+iy-@ 9871 @@ aufluied (x,y) eretrm Gous eredseansr euflans
Gmgsenins e1wpsevnid. 3—8i, 6 whmid —4i AHwu seriGuETsmer wpenGu (3,-8), (6,0),
wopmid (0,-4) et auflens Gegiqanis e1pSauTLd. @EIUTDNE z = X + iy 6T D HeVLIGLIGTTEnEST
(x, ) er6tmm Lairariiimeh i AF S SaTdHed QOBTL F1LILBSHTLD. BITLD X idFaF GILDUI HSFFTHEaLD,
V AFDF SN AFFTEQLD CVBTETL T X) -HOTHMP HVLIONIGET HATLD H6V6VH] <24/ HGETL" HGTLD
GTGOTEIBDITLD. ATHETL FGTID 6TedTH GLIITTeS FHFTThawsd CFibs sessigaluicvmen 6lesr
2ATHerL (1768 — 1822) eratriicauifletr lanestourns Quuiml i (Helreng).

P(h SLICLIGETERTITENS (5 LeTaflaw ot (HGo @mliiLg @evenev, Grogitd AHuNembg)
QUi eTermlemw Gnld@LD Flaev OaudL TTEHa LD BHEGUILT LITT&BEUTLD. b 6T68T, b LI, LONMILD
ShG Ol 7 ASIQUDDD ADTSMBUILD z 6TedTD PCT TUPSHT) GDISHHGUTLD. QULDHEHLOTSE
Qenesninest pHISH60 eLpeld Cludl FHeaen eTaleuTn eHwTepCauTGm 48% Gumed @hiELD
OFunuevmid. @Uimri@ESuled, C 61657LI%I FUIICLIGTTEGTIG Hevibamsd GDIGEGTNG. QIeDTLL LD
amilevis @ sLIGLGEelaner  R2-60 §p(h LTaMTsGam 2i6vevd @ OlaudL gmEGeurt
ATHGETL HeTSHE60 LITTSHEGUITLD.

Im Im Im
a+iff +if 2&
....... ° a+1
B : ¢
0 0[ Re 19) Re 10) Re
26 LeTeiluns 2S00 (g iiyeTetlenw P (b OWUSL TS
FeLIGILIGHT GDlH@LD Blanew QaudhL s FeuLI6)LIGTT
HeULI0)LIGEST
uLip 2.3 uLip 2.4 uLp 2.5

aarshd o1hHHIHHT_(H 2.1
24i, —14+2i, 3-2i, 0—2i,3+J—2,-2-3i, COS%Jrisin% , hpid 3+0i ABwaunsle
Flov TSI FendSled GLEsLILL (DTG,

61 FGULIL| GTGHSTHGIT
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Im Im
4 4
.3 3
-1+21 -142i
2 2
2+ 2+i
:
4 -3 -2 -10 1 2 3 aRe 4 -3 -2 -10/~J 2 3 4 Re
-2 -2
3-2i
3 3-2i -3
231 | g 23,
LT B6TTSH HEULIOILIGTTHET hleanev CloudL [THTTSH HULIOLIGESTHET
urip 2.6 urip 2.7

2.2.3 500161131 EHaT6T 1BHT6T FU1NHswiHF GlFuIOLIT({ SH6T

(Algebraic operations on complex numbers)

Biumi_11 @GSNV, GLou't 6Te8TEHGTIGHT LOF TN LIGETLIE®T 6)%T68sT(H HeVLIGILIcsTSe e @uInHessils
LIGSSTL|BGGTUJLD UMM 6uIq@NLIGH HEDLOLIL|EEGTUJLD FHTGTLITLD.

(i) sevliCluassensfletr HlevFufedLs OlLimdsLD
z=x+iy omminb k € R, 6T6vfled
kez=(kx)+(ky)i erew cuenguipiiGuiTLp.
@oliuns 0z=0, lz=z wnmib (—1)z =—z AGLD.
1

kz-GST QUEDTLIL Mhig6iT k=2, > —1 sEweunBiIng SGup sl (hereneu.

® Im, 2z Im
z
z
1
- EZ -
0] Re 0] Re
=4
k=2 2
uLip 2.8 uLLp 2.9

(ii) SIGIGTHNGHT Fa L' 1 6

Im @

z, =X, +1iy, LOOILD z, =X, +iy,, @EG XX, Y, LoPDILD ¥, € R cr68fled,

zZ,tz, = (xl+iy1)+(x2+iy2)
= (q+x,)+i(y+»,)

z+z, = (x5 +x,)+i(y+1,)

6Ta  euegwmIIGUTLD. gnEIGal HID (h Oeudl ey
Bweuins BHTSHIAUST) AFGT 6T68T LoD  FHlengFujip
LoD 616014 He8T(HeTGRTILD. z, = X, + iy, LODMILD z, = X, + iy,
etaitd Guig CousL [ Fai't 06T QewessiEgaldling s
G2 (BB 2z, +2,= (xl +x2)+i(y1 +yz) %W@(x1 TX V) +y2)
e16tTn Yererfluy et GFmLyu(hSsi(hEesTng. QUiyerenew
AUWIGOFTMVETTES  C&Teer.  CeudLnsad  BFHEar
ungsseuntd. %FGe, z,, z,, WOHOID z,+z, AEUIDH®D
QUL LD eumublevnsds  FHeuliOessT  SendhHlev LD  2.11-6D
2 GITGTGUTL)] HTGHIGVTLD.

XII - sewflgaiied 62
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y4
Re
0 k=-1
-z
uLtp 2.10
zl+Z2
DALV
Im‘ (x1+x2:yl+y2)

!

uLip 2.11
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(iii) seliblueTEafsT SLH5560
@5CureCer z,—z, 61D HeVLIOILIGETEDET AL GTOTleOW  ATLOLLIYGTNLITEGLD

(x, —x,, ¥, — », ) w @uubliyeraiunsab COsressL Claudsi 7% LT &BeTLD.

7=z, = z,+(=2,)

zZ,—z, = (xl+iy1)—(x2+iy2)
= (xl_xz)"‘i()ﬁ_%)

217z, = (xl_xz)+i(y1_yz)-

168 LpSHENILOTGHIS] GTGHTRIORIGTDTEY 2, —z, 6Tedim Oleudewg  z,-£0

-Z
TUl  YyeTeflunsayd z, -8 wpigeyll  yeTeaflwnseyd  Glabmesi uLLp2.12
OeUSLITEAID LUMTHEITLD TRTLSTGLD. Qb aUBWITes @GN (HESTeIS 6Thd IMBUINVILD
HLHS BT H(BSSHI(Hewa LOTHDIIS®eV. z, LOHWILD z, -2 QMeWTSGLD HLOGSHMD CoUdL TTeHH]
LeTe&GHT(hEemTed (UFewF) STL L LILL (HETETS.
(iv) seLiCLesTHefletr ClL(md:se
z, LoHMILD Z, GTGHTD HULIGILIGETHGHT GLI(hIH) 6o
2,2y = (X + )%, +1y,)
= (0%, =y V) +i(xy, +X,0,)

2,2, = (X, — V1, + (X, 1, + X, 1)) 6160 uedguwmIdHLILIHEGTDS].

z, LODOILD z, -2t O(BEGUSTD HdL @G SeulIbueTend (b GeudL ey GUIILGCHT(H
1oL (BLDGVRUITLOGY HQUOCGUSGLJITeSIZ]  z, LoDMILD  z, AW OeudL FaH6eiT AmLohd FHerdHlGeuGus
i @EOwEs Bbs suliGuesssalsst Qumdsd Ceaud i Quinsesiisddled 2 6rer
OeusL jaeflesr HoFuied OLBSSFSDSBWIT Hebvevg Gaudl Faemler Ceudi 7 GLhEHHMmSBUIT
GO (H g 1606V 6T6T AMNIGTLD.

Grop @i Im A oZ
SULICILIGHT z 87 | 246 OULI(HSGSH6D. iz
z = X+1iy, 6IeiI%. %
iz = i(x+1 >
(x+1iy) 0 Re
= —y+ix.
SGULIOILIGET iz 6TGhTLIgI HULIOGET z -g3 90° M6bevgy %C&’mqtuez‘rr 22 P’z
&9 &7 e1FiHlmwFuiled Ablevw CWIT(BSEHI FLPHMIGIE AGLD. CLITHIGUTS,

6Thsd HeULIOLIGET  z -goujlp  QFTLFFAUNS A GLBSGIBTED uLib 2.13
OsrLidduwnsgs 90° s1q&my e1didleavFuiled Ableow QOmwds FLoHmriL(bLb.
MaTdhdh 1hHHIHBIL (1) 2.2
(i)z, =6+7i Lopmip z, =35I erevfled z, + 2z, oHMID Z, — Z, AL
(3—5i)+(6+7i) = B+6)+(=5+7)i =9+2i
(6+7i)—(3-5i) = (6-3)+(7—(-5))i=3+12i.
(1) z, =2+ 3i oopid z, =4+7i 6Tedlled z,z, AGIHI
(2+30)(4+7i) = (2x4—-3xT)+i(2xT+3x4)
(8—21)+(14+12)i
= —13+26i.
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B [ ® H .  EEEm

I(hHBHIHBTL_(h) 2.2
Q+ix+(1-)y+2i-3wnmid x+(-1+2)y+1+i A SLIOLIGETHET FLoLb 6T6sI6L X
LoMmILD y-651 QLoD SN IL| BT HITCEST .
Lo
z, = 2+i)x+(1-i)y+2i-3 :(2x+y—3)+i(x—y+2) LomHMmILD

N
(3]
Il

x+(=1+20)y+1+i=(x—y+1)+i(2y +1) eretrs.
2, = z, aTans QETRSSILL HTansy.

atenGar, (2x+y—3)+i(x—y+2)=(x—y+1)+i(2y+1).

Ouotls LoHMILD ST LG s@and FLolLBGS

2x+y-3 =x-y+l = x+2y=4

x—y+2 =2y+1 = x-3y=-1
GLom&eser_ FLoGHTLIT(H ST Hi %
x=2 wppid y = lereiGmeurLb. [ |
LUaAPF 2.2
1. z=5-2i wpmid w=—1+3i 61601506516857(H ELOFHHTETLIGUSGT LD 1L |HEDETT; HTCH5T .
1) z+w (1) z—iw (ii1) 2z+3w
(iv) zw ) 2 +2zw+w (vi) (z+w)’.

2. z=2+3i 61c01500%16857(H HLPSGHTEILD HEULIOIIGTTEGT A4THGTL. HeTSHHe) GmMlds.
(1) z,iz,womip z+iz (1) z, —iz, LPHMIDz—iz .
3. B=Dx—Q2-0)y+2i+5 wpmpnd2x +(—1+2i)y+ 3+ 2i A SeurIGLIGSTHET FLOLD 676360
X LoDHMILD y-63T Lo IL|EENT > HTGETS.

2.3 SHO16ILIGIEHNTT Dilg UILIHL_ G)u 13601 BT LIGHIL|H6IT
(Basic Algebraic Properties of Complex Numbers)
SULIOILIGETHGIGHT Fn 1”1 6D LoMMILD OWI(HS BV LIGESTLHGT G)ou't 6T68sTHGHT LictTLjBeaTt GumevGey
B 55GLb. SBLp Flov g LiLewr QuinHsessila LessTLsaern UL 19 uiedlL (HeTGarmid. eunmleh Hevaunenmn
FAUM ST GeTLD.

2.3.1 o011 eTssImhailedr L1swIL|®heiT (Properties of complex numbers)

SQLUL — GTAT&GGT Sl L@l  OUTRSS | Ly — eTa¥Tser — OUpdsmavls  QUIMTESSH
SLpSSTEy LD LIGHTLS®ET Fledpay GlFuiu/Lb. SLpSHSTEY LD LIGHTLS®MENT Blennay GlFuiu/Lb.
(1) A®LeyLs LGHTL) (1) e®LeyLs LGssTL)
2z, LoDpILD z, e16Tm TGHERILd B)(H Z oppip  z, ereim gGsed @b
SEULIOIGESTHGHS S BummIesT Fa(hHev SULIOIGTHGHSE Dounmlest GLi(Hd:sHev
Z, + 2, ~WLD (1 HGULIGILIGEST 4ESLD. 2, Z, ~UWJLD §p(Ih HGVLIOILIGET A4 GLD.
XII - sewflgaiied 64
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(i) uflombmils uedsy
z, LMD z, 6T65TD TCHeILD BB
FHULIOILIGESTHGHS: S,

z,tz2,=2

+z

2 1

(i) uflombmils uessy
z, LMD z, 61657 TCHEILD B)(h
HeVLIOLIGETEHGh S
2,2, = 7,7, .

(ii1) G&Fyliyl uevsry
2,2, , LODMILD z; 6T68ID TGHEILD eLPGST DI
FHULIOILIGESTHG@HS S,
(Zl +Zz)+z3 =7 +(Zz +Z3)'

(ii1) G&Fyiyls uevery
2,2, , LODDILD Z; 6168 TGHEILD eLpGsT I
FHULIOILIGESTHG@HS: G,

(2,2,)z, =2,(2,2;).

(iv) FaL'L6) &FLo6Hf]
6Thg 6p(1h HeVLIOLIGET z ~&@HLd 0=0+0i
GTGSTID 6p(1h HEULIGILIGESTEHT e ewT
z+0=0+z=z
GTGST UM HTGSIGUITLD.
0=0+0i er6tm  SHLIGIGTITGESH DG
Fa_ L1 GY FLOGHT) 61681 GMmITLD.

(iv) O FLoGH]
6Thd §p(h HLIOIIGHT z -S@LD 1=1+0i
GTGTD 63 (1 BV IGILIGESTGEs e GDT
zl=1z=z
GTGSTRUTMI HITGRIGUITLD.
1=1+0i GTGST) H6VLI0)LIGTsTEEsTIen 6ot
OLI(hEH6D FLo6o) TGS BmITLD.

(V) &L L6 Gorommy
6T[b% 6p(1h HGVLIOIIGHT Z ~&@HLD —z 6TGHM
R (1h HeVLIOILIGETESs lenaMT,
z+(-z)=(-2)+z=0

GTGT QUMM HTGSIGUTLD.
Z 68T & 1" 1_60 GBjLoTm —z 6TesrHIGmmLD.

(V) Ouepdzed CriLommy
Ths R LRSwDD  HeIGLietT
Z -&@LD W 6TGHTD 6p(1h HGULIG)LIGES TGSl ewT

zw=wz =1
GTGST UM HTGSIGVITLD.

z —687 GBS H6L CHILOTMI W A SLD.
w-oal z_ eTend @M.

(vi) ubiSL (B i) (Far'Ledetr GLocd Oli(md:sedetr LkudL (B alld))
Zy, Z,, LODMILD Zz; 6T65TD TCHEWILD eLpGHT 1) HeVLIOLIGETEHGIh S

z,(z, +z,) = 2,2, + 2,2, LOODILD (2, + 2,)z, = 2,2, + 2,2, AGLD.

Baunmled Hevarmenm SGip BlmiayGaurip.

LI6OOTL |

Fa_ L' L eOletT uflLomhmy afld)

TCaa0ILD @) HULIGIGETHGT Z, LopmILD Z, -G z, + 2, = z, + z, 6T6T GLMGVITLD.

[blemL1G3MD

z, =X+, 2, =X, +iy,, @HG Xx,,X,,V,, LODDILD y, € R 6T6H%.

ztz, = (x1+iyl)+(x2+iy2)

163511 |

OB S &&HTesT GBTLOTMILI LIGSSTL

(". xlaxzayla LDQ.)Q”—.D yz € R)

LBBluIoHD 6ThS 6 (b HEULIGLIEET z = X + iy ~$@Lb OLI(hI:EeD GHILOTDTEIS]

X —

2 2+i2y2°‘1‘5@’—b-
x4y x +y
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B [ ® H .  EEEm

[hleHL1630TLD
Opdased CHILOTYY oL’ L 60 ChyLomemLiGuTey QeuafliiLeL wTsd: rewt @uicvng.
2 =u+ivereug z = x+iy -5 GHILOTM) 616t 5.
zz' =1 eTebTLIHTGD
(x+ iy)(u +iv) =1
(xu —yv)+ i(xv+uy) = 1+i0

Qo' LomMILD FSMHLUMGTLT LGS E®end FLolii(hds
xu—yv = lwppiubxv+uy=0.
Gomseser FLocirunL’ (hd O\s1@LIIenaest u LoMMILD Vv -&@&d H7dd BTLD
o . _y
LopmILD v =
xZ + y2 Q" xZ + y2
. o -1 X .y .
z=x+iy,6Tafled 27 = 5——+i———F AGLD.
X +y X +y
1

u=

eTeIOUMeVTLD (*. z BBeuioHng = x° +y° >0)

(v z=0 eredCuTg z~ QUDTUDISHLILL AHED6V). u

B HO G z 6T681m SeVLIGLGTITeRAeT GHILoTm z ' -£ort QUDEUTLD. z 616N HEVLIGLIETTETeT

1
Grinemn euFHssns z' =— ered HID LWETURSHECDTD.  z, wHpid z, eTeim @)
z

z
seuliOuesefey z, = 0 e1afled, z, oPmID — -6 GLBSEDLV®eT — e1e1 GBI NN HETCDLD.
2 Z
B%CumeBar Lopm LT S®ETUWLD BT FHAUTTEETD. ABSS UMl UGHUI, HTD p(h
® o~ AT i o~ ®
HeVLI0LIGBTess 68T @)emewetds BeuLiGLIGEsTEss IanesT auenmuimiIGLITLD. @)% 6 (1 HevLIOLIctTessilasr GhiLomenm
TGS SHITGHST (LD @, LILIGHTLI(H'LD.

FVLIL| TG EGT A (HE&d: GBI 19687 aflFlsamer Flewmey GFuiw/Lb

(i) z"z"=z"" (i1) i—z’”’” (iii) (Zm )n =z"  (iv) (ZZ )m =z"z,"”
= o = , 2720 = 1“2) — 41 “2

Luapma 2.3
1. z,=1-3i, z,=—4i, HpID z, =5 6T6vfl6h SLHGEHTCTLIDUS®ET FlDIc 5.
(1) (Zl +Zz)+Z3 =z, +(z2 +Z3) (11) (2122)23 =z, (2223) .

2. z,=3, z, =TI, oDID z, =5+ 4i 6TesI6) SLDSHTRTLIDISEGT [ DI6Y .
(1) z,(z, +2z3) =22, + 2,2, (1) (z,+2,))z; =z,2; + 2,25
3. zy=245i, z,=-3-4i, wppud z; =1+i etasfled z,, z,,LLHPID z; AEIGIDIGHT Fa 1L 6D

LommILd GLiBH6O CBITLOTNIFGTS HTCESTS.

2.4 5() HOLICILIHINN6T G)enesnds 360 16IL16301
(Conjugate of a Complex Number)

QuUium_riGHuIed BTD (h HeuLiCLcETessTes B)anessid; HeLIOILIGET, AHMET QUILIL $Fl6D
GMISSH60, GLOGYILD SIHGHT LIGSTLIEGTLT QUIT(BSBLOTGT D_GFTTCRThIBGHL GT HTGETSLITLD.

I aenyuwisnm 2.3
X+ iy 661D SeVLIGLGHTeRT6T @)emernrd BLICILIGHT X — iy 6T6S UM EBLILI(H ST D). I

XII - sewflgaiied 66
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B [ ® H .  EEEm

z  eretm  HeurICUetTenlleyr  @emesidseuriOuer  Z  etel GO LD EGSTDGI.  z -6T
BamesurdHeuLIOLIGTTa et OLDIAIENS | -SGLI Lblevns —i -g9 z -6L 1T CeauessT(HLD. 2 SHTI6EssILOTS
2-5i 61681 HeVLIOILIGESTGETG @eDevuIdBeULIOIGET 2 +5i AGLD. P(h HeVLIOIIGSTEOGHIUILD HFGH
Banewsid; HevLI0LIcTTanessTU LD O)LI(BS:S 6B OLoU't 6T68sT HlewL_&GLD. 2 HTTCHILOTS,

() (x+iy)(x—iv)=x—(iv) =x+»y* (i) (1+3i)(1-3i) =(1)" =(3i)" =1+9=10.

aIIUL SET aumuievTs sp(h HULIOILIGET z-65T @ewetd HeULIGILcTTess lanest GLou't HFFeT L%
z-687 197 &edl 1L 6TGBTEUITLD.

2.4.1 5p(p FHeOL1GILICIIERTIT G)eeIsl G1aII6W6 g I FHhenilZH alardhahid

(Geometrical representation of conjugate of a complex number)
Im

Im
-2+31 4 4 i
\ 2 5 /o
\ A
Re / Re
-4-3 -2 -1 101 2 3 4 4-3-2-10N\1 2 3 4
/2 -1 -
Y 3 2 A
— =17 -3 X=iy
2=31 4 D
(15 HeVLIOLIGETess IGHT B)aess1d FHeULIGILIGEST (15 HeVLI0LIGTTess 6o B)ewu1ds FHEULIGILIGEST
uLtpb 2.14 uLtb 2.15
® @pny ®

X+iy LoHmib x —iy 6165TM B)(h HEULIOLIGETHGT §pGTMISHOIHTETN B)eweweT A@GLD. B)TDGHT 6TeHsTHGIT
HULIOLIGETH®GT aU&GHH@GLD GUTH] LLIGTL(HEIS). §p(h SevLIGLIsTessiletr Ligbluileh GlLou’s eTevsrenewsm’s GlLim
OB1@&H) LoDMILD LGS B®ET LGHUND 2 6TeT FeLIOLIcSTess et )eeseT 6TevressnTed GILI(hI:B CauessT(HLb.
Bamart LGS 2 6iTer NEHLODT eLPVISS NEBLOM GTCHTGEITI:GLD (LOGODILJL 6T SPLILI_GUITLD.

2.4.2 G)eneNdh HOLIGLIGNHNNIT LIGHIL|HAT
(Properties of Complex Conjugates)

(1) z,+z,=2+2, (6) Im(z):Z_l_E

@z-2=2-5 ) (2")=(2)". @& n 9@ wap sreir

(3) zz, =22, (8) z @ QLo 616w 6168 @ HHBTED, HhHBTE 1oL HBLD z = Z

4) (j—l] = EE—l, z, #0 (9) z P WPUPAIGILD HDLIGHET GT6HST 6T68 B)(BbSHT6V, ) (BhHSBT6D
) 5

' (G z=-Z

z+zZ

(5) Re(z) = (10) Z=z

Baumnled Flev Licversewar bmiaGaurib.
LI630TL] o
TCBeILD B)(1H HLIOLIGTSGT 2, LoDMILD Z, -G 2z, + 2z, = 2, + z, 6Tes GLIDGVTLD.

67 SGULIL| GTGEIT 6T
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[hleHL1630TLD
z, =X, +1y,, z, =X, + iy, , LDDDILD X,,X,, V,, LODWILD V, € R 6T651%.

zZtz, = (x1+iyl)+(x2+iy2)

= (x1+x2)+i(J’1+y2):(x1+x2)_i()ﬁ+y2)
= (x, =iy +(x, —iy,)

=z +z,.

Bsamest Fe5siEd CFTGSHSSDIBEO CLPGLD (ALPIQAYDD GTCETeSNGEHUNVTET  HEULIGILIGETHGEHSGLD

Baaest AN UIBSBTLD. 2 + 2, + 2y ++ 42, =2 + 2, + 2, +++2, -
163511 |

212y =212, @k X,,X,, Y, LoDOILD Y, ER.

(bl L1G3ND
z, = X, +iy, LOOMID z, = X, + 1y, 6T63I%.

25Gal, 2,2, (x1 +iy,) (%, +iy2) = (x,x, —y1y2)+i(x1y2 +2,0)) -

e1eiGal, z,z, = (xlxz _y1y2)+i(x1y2 +x2y1): (xlx2 _ylyZ)_i(xlyZ +x2y1)a

GLouiib z,z, = (xl _iyl)(xz _iyz) = (xlxz _ylyz)_i(xlyz +x2y1)-
245, Z = 7%, [ |
LIGHOTL |
Z (b LPUPAIGILD HNLIGHGHT 6168 6T68 B)(BibbT6v, @ HhbTev LoL (WG z = —Z .
[ble L 163D
z = X+Iiy 6165%. UTUITUIGTLIG Z = X — iy HGLD.
e1eiCal, z = —Z
& x+iy = —(x—1iy)
= 2x = 0 & x=0

& Z (Ih LPULHGUGILD HHLIGHGHT GT680T.

B518umevGal, Beweusrd HeuLIGLIGTTSNGST LODN LIGSSTLIE®ETUILD [ DIGIGUITLD. -

IhBHBHIHHT_(H 2.3

53 +1421' - x+iy auqalled 611 BFle0lBhg Gl LODDILD SHLIGET LIGHSGNd: SHTaHs.
~12i
Sy
53 +1421_ 687 GO LODMILD HDLIGHET LIGEH®aNd> HTewT @)Bewedt X + iy 6168 OlFaleus aulgaileh 67(LpS
— 141

Gauctr(hip. Qb 196516515 E et & (hds% COHT&HS) LoHmILD LGS BT LGHUIIGTET HeVLI0ILIGEsTEss 6t
Banesst HeULIGILIGTTestTE) O)LI(BSE) LGHUND 2 GTeT i-£0 BHHEUTLD.
3+4i  (3+4i)(5+12i)
5-12i  (5-12i)(5+12i)
(15—-48)+(20+36)i
5% +12°

XII - sewflgaiied 68
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_ —33+56i 33 » 56
169 169 169

3+4i 33

.5 . . .
= - +i GTGHTLIGI X + iy aUIqadleh 2 GTeTg).

5-12i 169 169

215G QLU LG — % LOMMILD HMHLIGHET LIS %

sIhHHIHHT_(H 2.4

A3 3
(lij = (1 ! j 0 OFaIaIE ageileh F(HdHEGS.

1—i 1+
Sjay
1+i _ (1+6)(1 l) 1+2i—
1—i (1 z)( z) 1+1
) NS
@m@,ml;lz(liJ 1
1+i 1—i i

P—(=i) =—i-i=-2i.

c16e1Ga, (lif —(ET
1—i 1-i
IHHBHIHBI_1 2.5
z+3  1+4i
z-5i 2
Sjay

67631160, FBGULIGILIGET z -0 O\FalIaI% Qg Il6D HITEEST .

Z+3  1+4i
z=5 2

= 2(z+3) = (1+4i)(z-5i)

GTGOTLIGITGD

= 2z+6 = (1+4i)z+20-5i
= (2-1-4i)z = 20-5i—6

C14-5i (14-5i)(1+4i)

_2i_
2

34+51i

1-4i  (1-4i)(1+4i)

IS BHIHBI_1) 2.6

z, =3-2i wopid z, =6+4i cTeviled 4 -0 O\FalIeU% aUIgalleh HTeEsTS.

2,

Sja
Zy oIz, ASwiaibmlest Lobliyseaen bl
z _3-2i 3-2i 6-4

= X
z,  6+4i 6+4i 6-4i

56.

2% 13

69

‘ ‘ 12th_Maths_TM_Vol1_CH 2_Complex Numbers.indd 69 @

(18-8)+i(-12-12) 10-24; 10 24i

6> +4° 52 52 52
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______ NEEN .

IHHHIHBILH) 2.7
z=(2+3i)(1-i) eresfled 2z~ -6 sats.

&joy
z = (2+43i)(1-i)=(2+3)+(3-2)i =5+i
= 271 = l—L
oz 540
CB1&S LoHmid LGHewl LGSUGeET @eDesT 6T685TessITeY GILI(HS%:SE
4 (5-i) 5-i 5 1
z = . N 2 2=__l_
(5+i)(5-i) 5°+1° 26 26
2 5 .1
=z =——i—.
26 26 [ |
I(hHBHIHHT_ (1 2.8
Does () (2+i\/§)10+(2—i\/§)w@@®mmqﬂmwm@m
) (19+9ij15 (8+ij15 _ o :
(11) — GTGOTLIG] (LO(LPGUEILD HMLIGHGHT GTGE8T
5-3i 1+2i
ig}jal 10 10
(i) z:(2+i\/§) +<2—i\/§) STGHTE
B wH5), 7 = (2+i\/§)10+(2—i\/§)10
10 10 R — @
:(2+z\/§) +(2—z\/§) (zy+z,=2z,+2z,))
10 10 o
:(2+i\/§) +(2—i 3) ( (z")z(z))
= (2—1\/§)lo+(2+1\/§)10:z
Z = z = z (b OLou IO IGEsT A4GLD
y (19+9ij15 (8—%—1'}15 ,
(i1) z= - 61631 .
5-3i 1+2i
@i, 19+9i _ (19+9i)(5+3i)
5-3i  (5-3i)(5+3i)
(95-27)+i(45+57) 68+102i
B 57437 Y
= 243i. (1)
oimnn, S (8+i)(1-2i)
P 2 T (1van) (1-20)
_ (8+2)+i(1-16) 10-15i
- 2+22 5
=2-3i. )
XII - sewflgaiied 70

‘ ‘ 12th_Maths_TM_Vol1_CH 2_Complex Numbers.indd 70 @

16-12-2022 14:56:51 ‘ ‘



19+9i)° (8+i)°
Q) ’ _ ~
BelLneps: : 5—31‘) (1+2ij
= z=(2+3i) -(2-3)". (1) todmib (2)&dlewib)
UTLIDUNG (b, z =((2+3i)15— 2—31)15)
15 15
= (2+3i) —(2—31‘) (@) 6weT GT6ET LIGTITLSGTGHTLILG )
= (2-30)" = (2+431) " =—((2+31) - (2-31)")
= z = -z
(19+9i]15 (8+i}15 , o . :
2A50al, z = — | —| —— | 6TGHILIGI (LPLLGIGILD HMDLIGHGHT GTGUT <2GLD.
5-3i 142 -

Luaps 2.4
. BLp&1EETLIINEDN CXFaIaIE alqeile) 6TLHEIE:
(i) (5+9)+(2—4) (ii) 160; 25; (iii) 3_i+ﬁ

. Z=X+1y 61606V, SLPSHTCTLIDISTGT O FaIaIE g allenesid HTeETs.

(i) Re(lj (i) Re(iZ) (iii) Tm(3z + 47 — 4i)
z

.z, =2—1i Loppidb z, =—4+3i e16fled z,z, LOHMILD A g GrLOTeMm;: HTCESTS.

Z,

1 1 1
. SULIOIGSTSGT u, Vv , LopmILD W AEweau — = —+ — e16sImeuT ) O&TL JLLBSSLILL (HETETS).

u vow
v=3—4i topmid w=4+3i e1600l6D u -2 O FaIGISE g aTleh GTAPSIS.

. SLDGHTGILD LIGSSTLHEGT [hDI6YS :

(1) z sp(p Olou's 6168eT 6168 )BTV, BBhFHTED Lo (HGLD z =Z
z z—z

(i) Re(z):% Lopyib Im(z) =

: (\/5 + i)n UGG N ~GOT 6T1h LOFFWI LO)GDF (LP(LY GTEHST LOFN I H@HSS;

(1) Ouous  (i1) LPUOAISHILD FHDLIGHGHT GTGESTHGTTH B)(hI:GHLD?

. 96sTaU(HEIGTOINGDN HIMIeYS :

(1) (2+i\/§)]0 —(2—1'\/3)10 GTGSTLIG (LD(LOGUKILD BMLIGHGST

L (19-7i)" (20-5i\" . o
(ii) + 6T68TLIG GILOU'T GTGoT.
9+i 7—6i

71 F6VLIL| GTGUTHET
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1 NEEE ® | D | [

2.5 531 HOLICILICIIEWIT 101 (1) 10| Im A P(x, y)

(Modulus of a Complex Number)

Ouou't e1essr GpigCaHmi g6y o' (h oIy 6TesILGI  GTRIGITH) 3
ALGGID bS eTevIaD 2 6o OFTamevanal  GUISENGHT
215IBLTeVCaV, 5 (1h HEULIOILIGESTessTGHT LoL" (b 6TGHTLIg HeULIOLIGET HeTdd)eh
ALGSGID 2hd GTHIEIGFGLD 2 6T OFHTMmeVMal GBNIGEHGTNS). :
AN (b ATt HlawvFuled z = x +iy -$@ 2 6TeT O)FHTD6VGY 19) X M Re
GTGOILIZI, 6(h LSHLD X LODMID LODILIGHLD Y Adhdb  OlETe8T(H
LGS ILBLD QFhIGHTewT (LpdCETewISSe Hiewisdes Benddina Foom@Lp. UL-LD 2.16

aIsnyuwIshp 2.4
2= x+iyerasfled 7 -6ir Lo’ (B Lodiufean |z| erew @B HHCDTLD. BF@er | 7| = o/x* + p*

676w eued g mLIGLIMLD.

2 FrewioTs (1) |i|: 0°+1° =1

(i) [~12i] = 0* +(-12)" =12
(i) |12-5i] =12 +(-5)" =169 =13
@i

z=x+iy eTesfléb z = x— iy, GLogILD z.;:(eriy)(x—iy) =(x)2 —(l'y)2 =x’ +y2=|z|2.
|z=2zZ.
2.5.1 5p( SO 1GILI6TT63163T 101" (1)FHBHT6T LIGHIL|H6T
(Properties of Modulus of a complex number)

(1) |z|:H (5) |2 =H, 2, #0
2 Zy
(2) |z, + 2,| < |z +|2,| (wpdCsmews FLoasial) (6) |2"|=1z[", @b n @ apwp erets
3) |le2|:|21||22| (7) Re(z)S|Z|
4 |zl—zz|2‘|zl|—|22” (8) Im(z)S|Z|

Baummled Flev LicvsLE@ET HITLD K DIeyGaurTLD.

Lisir] (pdhGamresn Fiwesilsdl - Triangle inequality)
2y Lot Zz, 61681 eTGSeILD @) HLICLIGHTEGE:S, |2, + z,| < |z, |+ |z, | 616w QumeurLD.
[hleH L1630T1D
|Zl+Zz|2 _ (z,+2,)(z,+2,) ('.'|Z|2=ZE)
(- z¥z,=2,+7,)

(z,+2,)(Z,+7,)

= z,z, +(z,z, + 2,z,) + 2,2,

|
Il
N

~—

Z,z, +(2122 +zlzz)+zzz2 (

XII - sewflgaich 72

12th_Maths_TM_Vol1_CH 2_Complex Numbers.indd 72 @ 19/11/2024 11:10:46



I T [ ® § - EEEN

= |z, " +2Re(z,Z,)+]| z, (- 2Re(z)=z+72)
< [l + 2z =l (: Re(2) <)z
= |2 +2]z| |z]+ |z (222 =2 ||z, | and | |5 Z|)

= |Zl+Zz|2 < (|Zl|+|zz|)2
:>|Zl+zz| < |Zl|+|Zz|.

augeud; Hewfls aflerdsid (Geometrical interpretation) N )

BILD @LIOLTps O, z, HH6VGVSH! Z,, LODDILD Z, + Z, ASIIDHEDD Im z, Al
APDSILILGTeNETTHSE — O&mess. updCHTeRISmS — H(HHIGAUTLD.
angafwied eumuilevns z,+z, 2167 OTLIymLW Lp&HCHTeTSH60
L&D LOGUPGTET @essi(h LdShisaesT Berhisaier g (hgmev el
S HL015 @ HSH1S 6Test HTLD AWCauTid. QFesITed Hich Qb%
uessiene "wpdGaent FLoahled)" e1eiEGDTID.  DHemen Fewuilsd
CB1GSISHIEmVSG  OFTeT(h  wpgeyDn  GTEESTeTGMHUNGTEET
SeULIOILIGSITH @B EGHLD B)FHeaest eiflayLI(hSEeUTLD.

|z, 4z, 42,4+ 2, Qg n=2,3,--- .

LIeI Z, LoDmILD Z, GTehD SLIGLGTSEHhS:G @LLuLL STy SeliGuets sarddled |z, —z, |
AL
z, = X, + iy, LODWILD z, = X, + I, 6T631I6D

Zﬂ

<kl el

|21—Zz| = ‘(xl—x2)+(yl _yz)i‘

= \/(xl —X2)2+(y1 _y2)2 .

Grof @it |
z, LoHDILD Z, 616D B\ SLICGTHEESSE QLLILILL HIILD |z, — 2,| AGLD.

B5/GLeGar 2AH), z, , LOOMILD z, AEIGIDGOD LPOGSILILGTETISTTH QBT (LpdHCHTewTdd)eh

GLomas_mMlu e flapemudesr Lig, Im 4 z,
zZ,—z
7= 2|2+ VA
||Zl|—|zz||é|zl+22|S|zl|+|zz| LommILD ’ | zZ
1
||zl|—|zz||£|zl—zz|£|zl|+|zz| . ) lzle u
uLip 2.18

LIGWIL] GBSO GHT GTGRTERTEN )Y GTGHTLIS GTGRTERTIaNaYEa6tT CILIBSE LIVE) &G FLOLD G LD
z, Lopmitd Z, 61631 GTGSEILD Batn(h HeVICLGTIEEBSE |z,2,| = |z, ||2,| A@Ld.
[hleHL163NLD

|lez|2 = (lez)(%_zz) |z |2= zZ)

= (Zl)(zz)(z_l)(z_z) ( 212, =Z_IZ_2)

73 SGULIL| GTGEIT 6T

‘ ‘ 12th_Maths_TM_Vol1_CH 2_Complex Numbers.indd 73 @ 16-12-2022 14:57:22‘ ‘



I T [ ® § - EEEN

(53) (=) ekl honbp e =5 = 72

24506, 2122| = |zl||zz|. -
@Gy
Fe551Bd5 OBTSHSHDIH6O eLPeUID BFE®EST (APIQAYDD GTCTeSGEBUNCVTET  HEULIOIIGESTHGHSHGLD
Bgamest afliflayL(hdHeVTLD :
|212223"'Z” :|Zl||22||z3|"'zn

2ASTaUE  HLIOLIETETET OLBEED Levestlest o"(h Lol GT6HTLIGI HdHeVLIOILIGETHG 6T
101" (P61t GLI(HEEVIFH G FLOLD AGHLD.
B51GLTVGa HeUI6NLIGETEHTIET LoL (hF6HIGT LOKTEST LMD LIGESTL{SEGTULD [ DIGIGUTLD.

IhHHIHHT_(H) 2.9
z,=3+4i, z,=5-12i, ioppud 2z, =6+8i erEvtleD |z1

5 |12, ]5 J |21t 255 |2, — 25|, LODMILD

2

|2, + z,| A BweuDdfesT Lo sevenss sretsss. :
&)
|z)| = 3+4i| =3’ +4* =5
2] = [5-12i] =[5> +(=12)* =13
|2,| = [6+8i| = V6> +8 =10
|2, +2,] = |(3+4)+(5-12i)| =[8 - 8| =128 =82
|z, —z,| = |(5-12i)  (6+ 8)| =|-1-20i| = /401
& |2, +2,] = [(3+4i)+(6+8i)|=[9+12i] =225 =15 &
GTRVRVIT QUMBEATIRVILD (LpSHCHTeweTd FLOGSTY Hlewmay OFuliLIL (HETeTS) GTGLIDGS HTCETS.
|2, + 2, | =]z, | +|z,| = 15 (a76t1?) m

eIl BHIHHT_1) 2.10
SLDSHTCRTLIDIFGHT LD IL|F®TT; HTCEIT.

0|22 (i) [T D)(2-+30)(4i-3) (i) ’((12:’))
f’“g) ‘ 2+i | _ 2+ _ N22+0 _1 [ a|_lzl - ¢0]
-te2i] T2 [Cpee AN
(i) [+ +30)@di=3)| =|+i)| [2+3i] [4i -3 (+ [z =lallzll1=])
= [1+1] [2+3i] |3+ 4i (12l =]7))
_ (Jf e )(J22 13 )(\/(—3)2 42 )
= (V2)(V13)(v25) = 5v26.
i i(2+i) :|i| \(2+z‘)3\:1|2+i|3:(m)3 ( a|_lal - ﬂ)}
A+ | Jai] el (ﬁ)z ol |
2 2 =
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sIhHBIHHT_(h 2.11
I, —2+1, Lommid 3 ASweunmled 61b% HeuLIOILIGET ASUNO % 1% OFTemavaileh 2 6iTeng?
Sjay Im
z=1,-2+1i, ommib 3 AEDBINGHLD A%FHSHGLD 2 66
O\BTE6VRHGIT
|z| = |i]=1

2| = | 2+i[=/(-2) +1* =5 | _

z] = |3|=3 LD -2 -1 O 1 2 3 Re
1<+/5 <3 eromGa, 2AEUNO B 21F)% OFTamevaileh 2 GiTer L5219

FGULIOIGEST 3 24 &HLD. [ |
IhHBHIHHI_(H 2.12

z,, Z,, LOODILD z, AW SUICOUGETSET |z,| =|z,| =|z,| =z, + 2, + z,| = 1 erevmmauTI @EBhHSTED,
1 1 1| . . . .
— + — + —| -G8 LoFNIGDLIG HTGVTS.
2, Z;
&j
|Zl| = |zz|=|z3|=1 616918 OHT(HSSLILIL (HGTETS).
staiGal, |z|" = 1= 27 =1,|z, P=1=2,Z, =1, oppuid | 2, = 1= 2,7, =1
_ 1 _ 1 T |
24506, z, = —,z, =— , LODWILD Z, = —
Z Z Z3
, 11 - = =
sy, |—+—+—| = |z,+2z, +z,
2z, 2z
= |Zl+zz+z3|:|zl+zz+z3|=1. ]

eI(hHBHIHHT_(h 2.13

|2| =2 e1@afleb 3 <|z+3+4i| <7 erawdsam’ (Hs.

Sjay Im o,
|2+ 3+ 4| <|z| +[3+4i] = 2+5=7 % Re
|z+3+4i[<7 (1) V
|2+ 3+4i| 2| |2| |3+ 4i]|=|2-5| =3
|z+3+4i|>3 2)

(1) oppid (2)-mbgs 3<|z+3+4i]<7. L LD 2.20 -

@y

S1p Lommid GLo6h 6606V LOBNILIBEETS HTGET Hzl|—|22”£|zl+zz|£|zl|+|zz| TGS LIGHSTEmLI

LwiSTLI(Kg% GaruessT(hLD.
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IhHBHIHhHT._ 1 2.14

1, -1 +i \f LomMILD _?1 —1i 73 TGS LJGITIBGIT 6(1h FLOLIG I (LPSHGHTGHIHEIGHT (LOGDGUTLIL|GT OB T
UGDLOUJLD GTGHT (BDIa .
&jay

BFNG HTLD (LS CHTewsISHEGHT LidHhIEeTET HenhiseiT FLOLD 61687 (BlmiedeurTed GLiTgLb.
z, =1, z —_—1+i—3 LOMMILD zZ, = _—l—zﬁ 6T, Im
1 ) 2 9 7 B I 3 2 7 ;1 Y ﬁ 1

UPSHCHTeSISHGHT LIdHbISETIGHT BATHIGEGT HTGETGLITLD 22 \

1—[_—1+iﬁj
2 2

(2B (B
Roal= 2 T

A AEIE

2 2

9,323 _p3

44 2 0

; -1 3L
=\/@:\/§ i i uLip2.21
| NI

LG &hIgaTGST BEThiselT FLOLD 67657(8611, @a;ﬂ@a;&uw_l_ YGTONEET §p(h FLOLIGSE (LpHCHTCRISMS
AL GBLD. [ |

IhHBHIHBI_1 2.15

|Zl_22| =

Re

¥

|23_Zl| =

252, LODDID 25 6T63D BeULIGLIGTTSGT |z,|=|z,|=|z,|=r >0 wbmud z,+z,+z,#0 erawad

. lzz, +zz +ZZ|
Qmpgned | ——2—22—3"L = r c1607 Flmiays.
z,+z,+z,
Sjay
_ _ _ - _ - _ = 2 . . .
2| = |2|=|z|=r =27 =27, = 2,7, = * e169 QanBésiILL L ).
2 2 2
r r r
== ", L=, L=
Z Z, 23
2 2 2
G rooror
bFoa, 7, +z,+z; = —+—+—
2y Zy Zy
_ r2(2223 z,z,+2z,
212,24
zz.¥zz.+z2 -
Z+z,+z| = ||| (- zi+z2=2+2z,)
212,25
z.z.+2z2 +zz|
2| 243 T 2123 T 214y .. = - _
o |z =1z | wdpib | z,z,zy | = |z, || 2, || 23 ])
|Zl||Zz||Z3|
) |zzz3 + 2,2, +zlzz| |2223 + 2,2, +zlzz|
izt =7 - =
r r
XII - sewflgaich 76
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2,2+ 2,2, + 2,2
722 + 27, + 212 = (OBT1(PFBILL L SGT LG z, + 2z, + 2, #0)
|z, + 2, + 23]

Z,Zy+ 2z, + Z,Z, |

61681C6), =r.

z,+z,+z, ‘ [ |

IhHHIHBT_H) 2.16
' =7 GT6hm FLOGTLITL 1G DG BT6H G cLPGUREISET ) HSH@LD 6165 [6)mias.
Sjay )

z° = Z e169 Q1 (hSILL (HeT6Ng).

= 12F - 2]
= Jzl(2 1) - o,
= |z| =0, Sevevg |z|=1.
1

lz|=0 = z=0 erebtug ppdiay, |z| =1 =>zz=1=>z=—.
z

QHT(HSSLILL L HO S z° =2 = z° = ! = 2 =1
z

Bs0® 3 uBeuwpp Siayser . 2sCa ubelusosud Csids B BTG
Bijoiassr BuheLd. o
2.5.2 s SHeOLIGILIGHIENTT ajdhmerpsvid (Square roots of a complex number)

a -+ ib -Gb1 QUi dEeLPeVLD X + 1)y GTGHI.

<ignoug Ja+ib = x+iy @hig x,yeR
a+ib = (x+iy)2 =x" —y* +i2xy

OlLou’t LOHMILD SMLESTLI LIGHE®eTd FLOLIL(HSS
2 2

X —y" = a wppib 2xy=>b
(xz+y2)2 = (xz—yz)2+4xzy2 =a’+b’

x>+’ s yawned  x°+y =Na +b’

x*—=y* = a wopib x° +y° =va’ +b° fweunmns Siss
NJat+b* +a Nat+b* —a . .
x == f ; y== f 676v1L1 QLIMGUITLD.

2xy = b e1651LIS) (B! b 16)e0% 61685 6Tesle x LommiDd y AHiewar G GHlLjeL WIEANITERLD
Lopmitb b Gm 616sfled x oPmId y AFwenar CauaiGeumy Gnl e wienaninEad @ Hdb@LD.

245Cas \a+ib _{ M%nﬁ |Z|2_aJ , @iigb=0. (" Re()<|)

2 (1h FGULIOILIGESTGESTIGHT QUITSHHOLPGULD HTGSST (FsbITLD

«/a+ib_i[ /M%H' b |z|_a] , Qg z=a+ib wopmuob = 0.

b\ 2 m

77 SGULIL| GTGEIT 6T

‘ ‘ 12th_Maths_TM_Vol1_CH 2_Complex Numbers.indd 77 @ 12/12/2024 12:27:51 ‘ ‘



B [ ® H .  EEEm

S )
b @@ erastley, — =—1, x oPpoid y Aduwear OaeiCen GNleL wiemal.

b

b 1B)ens cTeutleh, b

b

IhSHIHIhHM_1) 2.17
6 — 8i 63T QUITHBLOGULD HITGESI.

16-8i] = \6>+(~8)" =10 1oppuDd

QU EHOLPGULD HTGWT Fdb bS5 LIGTL(HSS

10+6 10-6 b
_ R =+ —1 '.'b @,_z_l
6—8i (\/21\/2j(@mb| )

_ J_r(\/§—iﬁ)
_ i(zﬁ—iﬁ). m

=1, x wpnib y ASwees pGT GPleLweal.

Sjay

Luapa# 2.5
1. $pssEnemid Heuliblcssserle Lo’ (h LobinNenesid HT6vrs.
® L2 L 2—i 1-2i NI RN . @
(1) (i1) T + (1) (1-1) (iv) 2i(3—4i)(4-3i).

3+4i 1-i
2. z, oppib 2, er6in aTGseID B HLIGLEHTEESS |z,|=|z,| =1 wDmid z,z, # -1 eresfled

zZ+z . .o Lo
L2 o7 GLout 6768 GTGUISHHTL (B,
1+2zz,

3. 10-8i, 11+6i A yereflsefleh eriijeref] 1+ i -5 10s AmBT®LOUNCD B)(BSHSLD?

4. |z|=3 eravfled 7 <|z+6—8i| <13 cr60daH1L (hs.
5. |z| =1 eresflab, 2 S‘zz —3‘ <4 GTVSGSHTL (h%.
6. |z| =2 e1afleb, 8 <| 2+ 6 +8i| <12 eraudsL (H.

7. z,, z, , LODDILD Z; GTGHID eLpasTIY HULIGILIGETSGT |z, | =1,

22‘:2, z,| =3, pmid |z, + z, + z,| =1

CTRTDGUTI 2 STeN %) 6Tawled (92,2, +4z,z, + 2,2,| = 6 676w BlDIays.
8. z, iz, LOHMID z+ iz AFIGIHED LPEETLILGTETIETTHS C\BTeEsT(H AHeLOF:H ILI(HLD

WPpFHCHTeTSHGT LTI 50 FFHIT HUGEHHGT 616560,

z| -6t LoF I ewes1d; Hates.
9. 2’ +2Z =0 616D FLOGTLINL 19 NS 0] ST ST B hSGLD 6T HlmIa)s.
10. $LpdHTessiLIEaIH6TeT auiddseipeuld smessrss : (1) 4+30 (i) —6+8i  (iii) —5—12i.
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2.6 HOIGLISNSHATSIT allg aTu 16D 1OPHID Hu oI TN

(Geometry and Locus of Complex Numbers)

Quium_riu@Huded mId  z 6165TN HULIGIGSITETTET Qg aud; Fessiie NTSBSMBUILD HIT[TLeMIGH
aqQelleh z ~G8T (FILOLILITEDGEDUINL LD FHITGESTGUITLD.

I(hHBHIHHBT (1) 2.18
z=3+2i crewdEIews(h 2, iz, wHmiId z+iz ALweunHedn ATEEIL FenshHed GBS,
B)GHLIOILIGETSET 11 @)1 FLOLIG S CFhIGHTGET (LpFBHTCRIGEIGHT LIGHHISCTE HGHLOUJLD GT60T (616 %.

&jay
Os1(hSH UL L ar: z =3+ 2i.
25Cay, iz=i(3+2i)=-2+3i
z4iz=(3+2i)+i(3+2i)=1+5i
z, z+iz, .ommid iz AFwewal pewm@ur A, B,
ommid C 6T6815%5. 1 d
AB’ =|(z+iz)—f =|2+3i =13 _4 3 2 10 1 2 3 4Re
BC? =|iz—(z+iz)| =]-3-2i =13 -1
CA* =|z—iz| =|5-i] =26 2
AB* + BC? = CA* ommib AB = BC, e1emGa, UL 2.22
AABC g7 @\(bFLoLISS QFbIGHTessT (LpBHTERILDTSLD. u

| ats»yuwienm 2.5 (e’ 1L ib)
P(h FTSHeL hlevevwinest LeTaflSE@ LD BH(BLD LeTelld@Gid @eoL it FITib e OLITAPHILD
Lom)eOwinns @BSHGLOTMI BH(HLD LGTEMUNGST BUILDLILITEDS (I QUL L LD 66 UGDTUIDISBLILIBEDS.
BleneuuiTeet LeiTer aut' L G&lest enLowitd Lommitd Lommled) O\BTenevey el L ST TLD AGLD.

UL L gHetr FLociTum(h seuLiGletr auigaileh (Equation of Complex Form of a Circle)
Z -6 Hwolimens |z - zo| =r eIehiy FLOGHTUTI L [Flewmay Im g
QFUIHSTDSI. Vb 2, GIGLISGI HlWGULITES L6iTer] LODMILD 1 GTGHTLIG)
1Blens Lomled). @FFLoGSTLIT(D z, SN (bbI z ~&& T HNTLPGTET 6T6HGVIT
FGULIL| GTGRTHEGTILLD G)HT68ITI (I GHLD.
I EIETA |z —ZO| =7 GITLG SHeULIOLIGET auqelled ULl GbleT

FLOGTLIT(D A@LD. (UL LD 2.23-80 LITTH)

\

() |z—z,| < r e au’ L SHlsr 2 GiTLE@HUID 2 6irer Lerailsemand; O Re
GBFEDS. uLip 2.23
(i) |z—z,|>r ewgs an’L sHesr QauailiLGHuleh 2 eirer LaTalsmand; GOIGEDS.

Aardh® e1hHHIHBET_(H 2.3
lz|=r =x*+)y* =r

= X"+’ =17, GI6dLIG) AHI DLOWLILDTEAILD I 260G ATLD CO\BTETTL QUL LSS GMSEMS).
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IS BHIHHT_1) 2.19
|3z—5 +i| =4 er6tm FLoGTUT(R QI L GBS GBGENGI 6T160GEHTL (H%. CLoavid @)&6T ewLOWILD

LOMMILD 2ATHWHS HTGUSI.
Sjay
. . 5-i 5 i 4 '
|3z—5+1|:4 GTGSTM FLOGSTLITL GO 3Z_T =4 = |z~ 37 3) = 3 616 GT(LOSGUITLD.

Im“
(O] |Z—ZO|:r e16T) @uqeileh 2 6Tang). AFCal Q% 'l F®B /\
0

GWIFEING). B)F6ST LOWILD LoHMILD ATLD HENIemar LpenGu (g, —%j

, . 4 .
LoppID  BSLD-

uLip 2.24

eIlhHBHIHHT"_(1) 2.20

|z+2—i] < 2 erabiLg) @b uL L SFei 2 GTLGHUID 2 ciren LeTearileamand GUldELD 676 H1L(H%.

AL LGS @LOWILD LOHMILD T HWHI> FHT6ETE.
Sjay

|z4+2—i| =2 6T68ID) FLOGTLITL GOL FH(HZI%. BHemest r=2

Im

|z—(—241i)| =2 6163 6TLPSHGVTLD.

@ésianin® z,=-2+i LDpID HID F=2 DG GI'LIMBS — A

GPEENG. 245Car |z +2—i | <2 GIGhTLG OWID —2+1 LoHmID ATID 2
2 76N QUL L )6t 2 STLGHUIG 2 cirer LeTeflsmand @BlsEng). U225
eIlhHFHIHhHM_1) 2.21

1965160(HLD FLOGHTLIT(HSEGNTIGV Z 68T (BMILDLILITEDGHEWLI HTTL LeSNIGH aulqaileh HT68TS.

(i) |z[=|z -1 (i) 2z-3-i]=3

Sjay

(i) 2| = |z

= |x+iy| = |x+iy—i|
= Py =+l

= xX+)y =x+y -2y+1
= 2y-1=0.

(ii) 2z-3-i]=3

2(x+iy)-3-i| = 3.
BLpapd auissILBSS,

(2x-3)+(2y-1)i =9
= (2x-3)+(2y-1)" =9
= 44X +4y" —12x—-4y+1 =0, e1651LGy HT7L" 1eEWIGH anqafled z -6 HUILOIILITDS AGSLD. |
XII - senfsaiweh 80
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LuamF 2.6
. . . . . |z—4i .. . .
1. z=x+iy 616810 TCHEILD 6p(1h FHeVLIOILIGET oy =1 GTEILOITMI AHLOBSTE Z ~65T HUILOLILITENS
Z+ 41

Ohou't 245 F 616515 HTL" (H%.
2z+1

2. z=x+iy etetin JCHID P(H HeVLIOLIGET Im( ij GTEILOTM] <HWLOBBHTGY — Z —GoT

iz+1
Buiotiuneg 2x° +2y° +x-2y =0 crends (hs.

3. 19616u(BLD FLOGHTLIT(H&ETIG) z = X + iy ~G8T [FUILOLILITEDGEWI HTTL 1o ENLIGH @IqeI6h HTCEITS.
(i) [Re(iz)]2 =3 (i) Im[(1-i)z+1]=0  (iii) |z +i[ =]z~ (v) z=z".

4. 196810U(HLD FLOGTLIT(HEET QL' L GeF GNISENSEI 61651 HTL (h%. GLoavid @)F6HT edLowiLd LoHmILD
ATSDBS BT 5.
Q) |z=2-i=3 (i) Pz+2-4i]=2 (iii) [3z—6+12i|=8.

5. 196516u(BLD FLOGHTLIT(H&ETG) z = X +1y —68T UILOLILITEOSEUI HTTLeENIGHT g a6 HTEEsTH.
(i) |z-4|=16 (ii) |z -4 —|]z-1]" =16.

2.7 &60UIL] GIIIHAT6OT SHI(Ha alig b LODDID DLW IVJ allg QIID
(Polar and Euler form of Complex Numbers)

FULIOIIGETH®ET Fn t (HLOGUITGID HLPGSGID CUIGID HTLD HeVLIOLIGTTHNGST CFalals alqa
1S 0)BT®VEMGT LILIGTLI(HSSHIECITLD. T6)er6st6h @i G)o'1 LoMmILD SMHLIGHGHT LIS BT Fot "1 Gourt
216V60F) HLOIGEGaUT LoL" (HhGLD QO F IS GMITLD. H6eVLIOILIGETEGTIGE GLI(hdbEHe) 2H6V6VE AH(HFGHHET A6VVS/
ALPGUAIGDETS; HTaD Guigl SI(had augaudad LWGTLI(HSGSHIECDTD. ablereilsy @& GCFalais
AWIGOHT6V LpedMUTlanestaill FI(Ha ailqeiled 6TaMETSS HTEETGUTLD.

2.7.1 sp(m FHeOL1GILIGHIERTT FHI(Heu aigand (Polar form of a complex number)

SI(HEI AUWIGOHTE6V @IIQ ULD GTETLIG AHNOBhg z = x + iy 6TedTD LjeiTeeuenr 2 6Ter Claud e
ASGHT 6T680T Lol Lommitd FHlenFulenest G\wTess(h aUSLILI(HSSHID LoHODT(H QUQAILD ASLD. FHi(HaU
UGB TE6V (LpeDUIeh O 6T68TM FlaneVILITEST LGTeTenW! HI(BAIL L6 6TevTa LD Hi(ha LeTerluded)(hhd
2ATL015@LD Hlewi_LoL" L o7 CHTL 1906w 24/7L0LId: CHT(H (SI(BeY 2AFT) 6T6vTa LD AHMLpGETCDTLD. 1
6TeTLIG SHI(BaILl LeTelufedl(phal P 2 6rer Srgib tommid 6 e16dtigs) 247ibud GHmi19ed(mhbg OP-6br
FHoFuliled FqHTT THiSlmFuiley HendsIL Fauedh GHrewid eTeviand 66 med, (r,0)
aurflanaudl’ L Gemquilenest P-6iT FI(he A4UIGO\BTEHET GTGSIGUTLD. FI(Ke 24iid CIHTEMEV (LPEOMEDILI
O\FalIeUs AWIGOIHTCV (LPEDILLGST 66 TGS GLOGY SpGSTIITS LIl $&leh HTL 1 UIGUTH] DHAUSEHT6D

y P(x,
(x.) P 0) o P(x.y)
<2 |
e 2 3
$ 7 ' y=rsinf
0 4 ;
0 X 0 0 x=rcos® M
OFaIaIs AUISOHT®CVHET FI(HOY AUISOHTDVEGT SIH&Y IGO0 Tm6V LoD O\FelaIs
AWSOBT®V (LHMHENT §6HT 16t
GLo6Y RGITMTH HALOGSH6D

uLtb 2.26 uLip 2.27 uLip 2.28
x = rcosf (D)
y = rsin 0 ereumiOLmeVTLD. ..(2)

6Th% (b LRSlwiLoHD HeLIGIGET z = X + iy ~ewiujid z =rcosO +i rsin0 616 GTLHSGUTLD.
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atsnyuwIsn 2.6
r wppid 0 JHweey P(x,y)erein yBewiohp BLIGGHT z = X +iy -6 FI(H&Y
BWGOFTDVEET 6T6hTdb. P 61681D Lj6iTarfluietr ey eV (LpFCHTERT aUlg QILD GTGHTLIG]

z=r(cosO +isinfh).

SIa cuIgilenat auF s BLD z = x +iy =r(cosO +isin®) =rcisO 676w 6TLpPEUTLD.
BFeb 1 6T68TLIZI FeVLIOWIGHT z 6T 6Te8sTEwTaNaY 24606VG) Lol (h LoFNIL] A@LD. O 6TeTLIg HeVLIGNIcET
z -6t1 ofd % A@LD. Fman O = arg ( z) TeTS@BILIGLITLD.

(1) z=0-0y%@ aida 0 auaTUMIGHILL NIV, 6TesIBa! HI(HeY AUISO\HTMm6L (Lpewmuied z = 0
e1GtTLIN S hlanealled G)ETeTem Gauessr(hLb.

(i) z=x+iy er6tIm FeLIOLIGESTET6T FHi(Baw auqaid(r,0)eTestle) B)F6edT Peweser HeULIGILIGEST
Z =Xx—iy -G8 &I(ha auqauld (r,—0) SA4GLD.

(1) odmitd (2)-g2 Uil ILBSS) FaL'1g QUidHeLpeULD HTawT r KL GG r =|z| = /x* + ).

2)-g3 (1)-2s0 v, “S00 _ 2 ang =2,

rcosf x X
Blewev (i)
z-80 OQUdL JT%S H(BHIDBUTH OLoU'l 6T68sT O 6T6HTLIGI z A6V LBleDF OLou't 5 F 16T eTHLI(HSSHILD
Carewigand Griq wiestleh Gpld@Lb. Gomewiip O -ainH@@&E®nLodIiLjEaen b
GFidg wpgaydn eTesTennsmauievnest LSIISET 2T -6 (pLp eTedy M)

z =r (cosf+isinb)

LDL ThI&ETTH Q) (5SHGHLD. U DLoF) 1L |He®6 T tan O = 4 GTGSTDFLOGHTLITL 1G GDGWT; y

X
Qs1as(h Sritonesidseunid. Qbg 0 651 aICauT(h LGN I ST LD Z-G5T / j \
iF ST 6T6d1HGDTLD. Cogyid O -aflest 61hs p(h oIy eid 27 -6br Q_/ -
Re

uLio 2.29

LDL_hIGBET Fa L (HGUFGHT eLpGULD () -6l 6T6V6VIT Lo IL|FHESTU LD LIl
SIS GLmeVTLD. @Fwer arg z eTvIGGUINIBHECDTLD. arg z-6ir
wpS6sTdLD TFSewest Arg z 6Tesd@GmInI(HSCmmib.

T [=] IHlamev (ii)
y 1 —n <0 <7 1681 HlUbS®eSEG 2 L Ul (B 0 NG G e LoFIL BT

B55GL0. Qb LoHNIeD6T Z—68T (LPFHETLD 655 & 6T6TEIBMTLD. FHmaest Arg z 6168
Gl
Qi@ —m < Arg(z) < 7w 260605 —1 <0 <71

P (b FGULICILIGETGSSHIGH (LpHGHTELD G

I-<4b IT-<4p I - <1b IV - 41b
HT6H LGHuled HT6) LGHulled H16) LGHuled H16D LiGduIed
£ 6=« No=r-a y“H:a—ﬁ N o-_a
z
0
a . a \ _ o _ .
0] 'x o X a X 0] Vx
(2] a
z z
0=« O=rn-a b=a-r O=-a
uLtp 2.30 uLip 2.31 UL b 2.32 uL b 2.33
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1 NEEE ® | D | [

@hi@ Arg z -6b 2 6o A GT6NTLIg 6T6HTLIG] L)% (LpSHNILD 106wesT e @)FICar (LpFeiTanLp eIFFH@LD
Oungiaies aTFFNHGLD 2 6irem ISHWINFSans GHDlGsll LwGTL(HEGSTNS/.

WpaeHTaLD afFsH O-avau HTewt GUMHeUTs 1D o =tan X‘ -8 SIS (H HULIOIIGET 6Thd
x

FTOLGHUIN ADLESTHCHTAHASDCEHDTICUTD A 21 65 7 -89 Fot’ 19 BT A6vevg HLOGCHT
GumeVTLD.

argz = Arg z + 2nm, nel.

e FFletT Flev LIGTOTL|FHET

(D) arg,(z1 zz)=argz1 + arg z,

2 arg(

2

Zy

J =argz, — argz,

3) arg(z”) =narg z

(4) cosO+isinf -e1 LoHEWIT(H augautd cos(2km +0) +isin(2kw +0), k € 7. 4@ib.

o grgewions 1,i,—1, ommid —i AEweNBesT 1pS6TLD a5FFH BT LoPHMILD OWITF) 6595 & FHET
QAL L QUK SSUILIL (BT -

z 1 i -1 —i /\
7'(' n
Arg(z) 0 B T ~2 5 QJI Re

2nm+ 2nm— L -
argz 2nm > 2nm+m nm UL LD 2.34
aard:a sIhShHIHhsN (h fmy
FEULIOLIGHT H6TEHI6H BLDSHTEILD FHULIOLIGETHE®ETS: Gd:s. p /\2@/ B RN T
- T // “/0 . \\ 4
1) 5| cos—+isin— ~
® 4 4j [/ . \\\\ \
/ / \
.. 2r .. 2« L NI T
1) 4| cos— +isin— T T 12 13 14 5,
) 3 3) Lo PR
\\ \3cis%&\// Y ? /
_ — /
(iii) 3 cos—”+isinﬂj NN Iy
6 6 N ~ - /
D E
(iv) 2 cosz—isinzj. T
6 6 uLip 2.35

2.7.2 seo1GLIsIenisr DU Ivfsd1 augand (Euler’s Form of the complex number)
216016 FHSETLD ELpFHEBTL uTmI QUEDTWIMISELILL (HGTETS).
e’ =cosO +isinf
21 10fetT HSESH 0 HHSI FIHew auqaudams z = re” e1eur’t QUL
@i
SLIOLIGSITSEeNET  OLI(BdEH® D6VVEI HULIOILIGETHNET H(HSSGHET AHGGVE  CLPGUHIHEGIT
FM1a)/LD GUITS AUI1VHGT Qg QIS BTLD LIeTLI(HSHIECDTLD.
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B [ ® H .  EEEm

IHHBHIHBI_(h 2.22
196576U(HLD HEULIOIIGESTHGHSE Lo (B LOMMILD (LPFHETEOLD 655 & HAENIINEDDT FHT6VTS.

(i) V3 +i (i) —/3 +i (i) —~3—i (iv)\3—i

;ij(i)] Im
(1) \/g“r‘l e
101" (B = /xz +y2 _ [(\/g) +12=3+1=2 A ‘.‘.“\/§+l
) 0429;“‘-:
a=tan" 2| =tan' — =2 ¢
x J3 6

V3+i 616D SQUIOLIGTERITENS LpSeh ST LGS

L ib 2.36
ADLDAISTC (LPFHGTOLD I F I
0 = = E .
° s
2A5Ga, V3 +i e or" (B LommILD (LpFeTenLD 65F & (LpedmGus 2 LommiLb . <2 SLD.
(i) —/3 +i
my
o' (h =2 ommid 3 H»
-1y -1 1 T N 0=m—-a?
o =tan |[=|=tan —=— [ a N :
X \/g 6 o i Re
® —3+i 616D HEVLIOILIGETESSTITESIS @It LD HTOLIGH 6D ®
ADLDAISTC (LPFHGTOLD GFF I
Y 4 uLtp 2.37
0 =nT—-—-o0 =T —— =—.
6 6 5
2A5Cal, 3 +i —abr tor” (B LoMmmILD (ALPFHETEDLD 6F 5 LpedmBus 2 LopmmiLd % AGLD.

(ifl) —3—i et

. T
r=2 LDQ’)QJLDOCIE.

—3 =i 6I16hD SLICOLIGHIGRITGIS] oLpTDTLD HTOLGS UG

ADLDAISTC (LPFHGTOLD GFF

0= _ g 2 UL tb 2.38
6
245Ga, —3—i -a oL (b LomMILD (LpSGTELD 6iF (LpedmGUI 2 LoPHMILD —5?” AGLD.
Im
(iv) V3-i P
r=2 LD[_I’)QJLDOCZE.
H o =—d ! R
3 —i 6165 BEULIGLIGHTERTTETS) BT TSHTLD HTeOLIGEUN6D B »\\j )
, y
SILOAIGTED (LPSHGTOLD 655 . B
0=—a=-1
6 uLtb 2.39
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1 NEEE ® | D | [

2A5Ga, J3—i e tot" (B LoPmMILD (ALPSHETEDLD 65 T (LpedmBUs 2 LoHmiLDd —% A SLD.

Bbs BrcTEID Lor” (B LD ILBET FLOLD U6BIT6Y BT TG FITGIZ HSHHGULIGILIGET HGDLOULD
FHTOLGS®W OIT(HSHI HLOEIGTNS. [

IS BHIHHT (1) 2.23
1)-1-i (1) 1+ i3 GTGHTID HEULIGIIGESTHEGT Fi(HaY a1 6Il6h FHTEHS .
&jay
(1) -1-i
ro= \/xz+y2 P+ =1+1=42 LoMHMILD

r(cosf +isin0) ecreirs.

Y

X

a =tan'|=|=tan"'1 :% 6168 HdL FEMG).

—1—1 67685TM) FHEULIONIGEST eLPGSTMITLD HTGVLIGHUNGD HLOAISHTCY HFHGHT (LPFHGTELD G,

0 =a-1=——n1="—

aTeGeu, —1—i = ﬁ(cos(—%)ﬂ'sin(—%n

= \/5 cos3—ﬂ—isin3—ﬂ .
4 4

—1-i = ﬁ(cos(%%—Zkﬂj—isin(%—FZlﬁ[]), kel-

@GPy
k-6 ucbGaumy Hiys®eTts CUT(hSS BLod@ LLGDI LOTDIUL L HI(HU GG QUAIGET

FleoL_&@GLD.

(i) 1+i\/3

~
Il

g =P +(\3) =2

25Ca arg(z) =

s1euGay, 1+i\/3 —abr SI(H&Y QUG QLD

1+i\/§ = 2(cos%+isin%]

=2 cos(£+2knj+isin(£+2knj ,kel.
3 3 -
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IhHHIHBT_ () 2.24
6Tedl6h (LpFeiTamLD 6idFFH Arg z —g0 HTCETS.

2
1+i\5

z =

Sjay 5
argz = arg Im
1+i\/§ 2 2 J+i3

3
arg(—2)—arg(1+i\/§) ¢ arg(?j:argzl —argz,) 2\l ?Aﬂ
2 - s 3
o

1 2 Re

-2 -1
=| 7 —tan" (gj —tan™ ﬁ
2 1

uLip 2.40

3 3
BFeO (B 2% 6TGHTLIG arg Z —GiT Lo 1566 6p6HT D). Z?W QUG —TT LOHMILD T -&@ v ufleh

ADLDAISTC (LPFHGTLD GFF F Argz = 2—7T A GLD. -
3

SHI(Hau ag afedr Lissn ket (Properties of polar form)

usiny 1 z=r(cosO+isinb),erasflev z” =l(c080—isin9) A GLD.

r
3 z
Sjay o | Im }
zl=2= <
z  r(cosf+isin0)
B (cos®—isin@) 0 ).99 >
B r(cosO+ising)(cosd —isinb) 1 - Re
(cosO—isin@) '
- 2 2 uLp 2.41
r(cos 0 +sin 9)
z' = l(cos@—isin@).
! m
L16301L ] 2
z, =7,(cos b, +isin 6, ) b z, =r,(cosh, +isinb,)
6TadlleY, 2,2, = T, (cos(@l +0,)+isin(6,+0, )) Im‘
Zz | I, "
. S\ --f--o
&jay Y, Nab-o /N
z, = 1;(cosO, +isin6,) Lompid Q // é\ﬂz\\
h 1 \ -
z, =1, (cosb, +isin6, ) , z,‘/‘/O Re
1 . r\YZ
= z,z, = 1;(cos B, +isin6,)r, (cos6, +isin0,)
uLip 2.42
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= nr, ((cos@1 cos 6, -sin 0, sin 6, )+i(sin 6, cos b, +sin 6, cos 91))

2,2, = 1y (cos(6, +6,)+isin(6, +6,)). _

@I
arg(zz,) = 6,+0, =arg(z,)+arg(z,).

LIGWIL] 3
z, =7, (cos6, +isin6, ) ompib z, = r, (cos O, +isin b, ) erauleD, j—l = :—1[005(91 —~0,)+isin(6,-6,)].
2 2
Sjay o . . Im ,
Z, LommILD Z» GAIGHT &K aUIq IBISEETL LILIGTLI(HSS
R
z, 1(cosf +isin6)) D
z, (cos6, +isinb,) I ¥
2 5 2 2 S
09
1 (cos 6, +isin6,)(cos6, —isin6, ) PGS O
— 02
r, (cos 0, +isin6, )(cos O, —isin0,) s
i (cos B, cosB, +sin 6, sin 6, ) +i(sin 6, cos 6, —sinH, cos 0, ) 0 Re
7, cos” 0 +sin” 0 a3
UL Lb 2.
i:i(cos(el—02)+isin(61—62)). -
Z n
@SPiiy

arg[ij =0,-0, =arg(z)—arg(z,).

ZZ
IHHBHIHBT_1) 2.25
3 T .. T Sm .. S5m . e e . . .
E(cosgﬂs1ngj-6(cos?+zsm?j e16oIn OBESESeT oFNlemenr CFaleus agaied
HI1GBT .
Sjal

3( 77:71']( 5ﬂ_.5ﬂj
—| cos—+isin— |-6| cos— +isin —
2 3 3 6 6
= (éj(@ cos(£+5—ﬂj+isin(£+5—ﬂJ
2 3 6 3 6
(771) . (771)
= 9| cos| — |[+isin| —
( 6 6
=9 cos(n+£j+isin[ﬂ+£j
6 6
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Bz OFalals aigeileh 2 GTeTg). m

IS BHIHBT_(1) 2.26

97 .. 9x

2| cos— +isin—

4 4
=3 .. (3m
4| cos| —— |+isin| ——

2 2

Sjay

( or .. 971)

2| cos— +isin—

4 4

SEIEED

TG UGS HN6HT Lo 16wt CFaIaISE @Il alleh HTeET 5.

Nl— N~ = =
i
9]
S

7/ —37rj . (97 (—37[
cos| — —| —— | |+isin| ——| —
4 2 4 2
Or 3rx . [97[ 37r)
CcoS| — +— |[+isin| —+—
4 2 4 2
. (157 1
cos| — |+isin| — | |[=—
4 j ( 4 D 2(
ﬂ'j . (ﬂ (1
cos| — |—isin| — | |==| ——=—i—
4 4 2 2 2

2 cos9—7r+isin9—7r
4(003(_znj+isin(_;njj 22 22 4 4

|
851 OFaiais aqaileh 2 GTerg).
IhBHBHIHHT_ () 2.27
z=x+iy LommID arg(z—_lj:g erafled, x° +y° =1 eTemSSI1L (.
zZ+
Sjay
- iy — —1)+i x—=1)+i x+1)—i
@L’l@un@gﬂ,z 1 _ Xty 1=(x D+iy _ [( ) y][( ) y]
z+1 x+iy+1l  (x+1)+iy [(x+1)+z'y] [(x+1)—iy]
z—1 (X +y =D +i(2y)
z+1 (x+1)°+y° '
-1 s _ 2y T
Qun@dsti’ Lol arg| —— | = L o otan| —2X | =T
® g(z+1] 2 x i -1 2
2y s
= ————— = tan—
X'+t -1 2
= x’+y" = 1. n
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Luapma 2.7

1. $1p&TemDd HULIOLIGETSEGTIGT Hi(he @l I6Td HTCETS.
1

() 2+i23  (i)3-i3 (ili) —2—i2 (iv) — 1~
cos 4 isin -
2. 196raumaIesTaInen OFaIcas aigelleh 6TUHSS. 3 3

. T .. T T ... T .
i) | cos—+isin— || cos—+isin— il
(1) + + (i)
6 6 12 12

T .. T
COS— —18S1In —

6 .
2(cosﬂ+isin ﬂj
3 3

30 (x +iv)(x, +iv, ) (3 +iyy ) (x, +iv, ) = a+ib erasfleb,

(1) (3512 +y12)<x22 +y22)(x32 +y32)"'(xn2 +yn2)= a’+b*

(i) D tan™ (&j =tan”' (éj +2kn, k €7 GTMSSHTL (H%.
r=l1 X a

I

4, 1+—Z =c0s20 +isin 20, ereefled, z =itan 6 eT6 HlMIGYS.

-z
5. cosa +cos B +cosy =sina +sin B +siny =0, eresfled,
(1) cos3a +cos3p +cos3y =3cos(a+ﬁ+y) LopmILD
(ii) sin3o +sin3p +sin3y =3sin(a + f +y) erew Hlpiays.

. . z—1 ™ o2 2 . .
6. z=Xx+Iiy oHmib arg )77 etaefled, x* 4y~ +3x—3y+2=0 TGS (H%.
z

2.8 19 1omiIaflsd1 GHDMAPID HIFHIT LILITLITHH@BID
(de Moivre’s Theorem and its Applications)

2uUgsEI  1g  omdieuy  (1667-1754)  eretim  Sewhlgailuich — imlehr
pSBHTenTeiiclleh HEULIL 6TEBTHGTLT LILIGTLI(HGS)GHITIT.

\é (cosO+isinB)" =(cosnd +isinnd) ereIDd HSHID AeuTH CLwigmed
19 omiiely  Hhwiu(hEeTms).
16671754 ] . e AL . . . . P
p&GsHTeaiiieney augaiedest AHds5E)60 B)pbgl LOL O (Hds LGLILIMLIENHEET
O\aresar(h GlFevev i GLgmeh auLphigLD B)F FHSSTCLD FHTessT(HCHTTS AMLOHSBS.

2.8.1 19 1iomiiufledr G pmwio (de Moivre's Theorem)

19 womu 1ot GHDMID
Q&1 SSLIUL L SeuLiGletsr cosO +isind LopmiLb n 616D PP GTETeHS
(cosO +isin@)" = cos nb + isin no

SHanarsGsmmLd

(1) (cosO—isin@)" = cosnb —isin nb (2) (cosO+isinB)™" =cosnb —isinnd

(3) (cos@—isin@)™" =cosnb +isin nb (4) sinO+icos =i(cosf—isinb).

BILD @UIGLIT G 1g LoTU 166 CHMME B HEULIGILIGTTEGNT i (5% @GSH6 LONMILD FLOGTLIT(HEH®ET
$id560 GuesTmeuMmING LweTL(hSHIGaurLD.

89 SGULIL| GTGEIT 6T



B [ ® H .  EEEm

IHHHIHBTL_(H) 2.28
z=(cos@ +isin0) erarfleh, z" +L” =2cos nd opmib z" —Ln =2isinnd erew Hmiays.
Z z
Lol
z=(cosO+isin0) ereira.
1q. Lomuieurflest GHmmLiLIg.

z" = (cosO+isinB)" =cosnb +isinnd

— = z" =cosnb —isinnb

25Ca, z"+— = (cosn@+isinn9)+(cosn9—isinn0)
z

1
z" +— = 2cosnb .

z
B5GumeGay,
1 . .
z"—— = (cosnf +isinnd)—(cosnb —isinnb)
z
z”——n = 2isinnf . ]
z

IhSHBHIHHT_1) 2.29
F(hSGP (sin 7 L icos 2]18
6 6)

el sinZ +icos™ = i| cos—isin- AP GTLPHGUITLD
6 6 6 6 '

Bwymaptd 18-61 2(HSEDS 2 wiids,

18 18
. T . T T ..
sin—+icos— | = (i) | cos——isin—
6 6 6 6
187 . . 18«
(-1)| cos— —isin—
6 6

= —(cosSn—isinSn)=1+Oi

18
LT T
5Gay, |sin—+icos— | =1. [ ]
2 ( 5 6]

eI HBHIHHT_(1) 2.30

P [1+00529 +isin26 jw
G 1+cos20 —isin20 )
SHjay
z = c0s20 +1isin 20 cr6rs.
|z| = | z|'= 2z =1 erehTUHOBHSHI Z = 1 c0s 20 —isin 20 61607 GILIMGVITLD.
z
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1+cos20+isin20  1+z (l+z)z

FGa, = = =z.
2 I+cos20 —isin20 | 1 z+1
z
. . 30
e Gay, (1 +€0s20 +isin 29) = 2" =(c0s20 +isin20 )30
1+ cos260 —isin20
= ¢0s600 +isin 600 . m
IhHH1HBT_ (1 2.31
F5&s (1) (1+i)" (i) (—/3 +3i)™".
&joy
() 1+9)"
1+i = r(cosO+isin0) eretrs.
r=Al+12 =2 ; a =tan‘1G]=%,
0=a= % (o 141 AeWGH UPSHEVTLD HT6L LGS 2 GTETHT6D)

2501, 1+i = \/E(coszﬂ'sinzj
4 4
Bwunpid 18- 2A(HSEDG 2 wiiss,
18 18
(1+i)* = | V2| cosZ+isinZ || =2 | cosZ+isin |
4 4 4 4
19 Lomieurfletr GammLiLig.,

1+0)®=2° cos£+zsin18—n
(
4 4

= 2°| cos| 4r+Z |+isin| 4r+Z | |=2°| cosZE +isinZ
2 2 2 2

(1+0)"® =2°()=512i.
(i) (—/3 +3i)"
—J3+3i =r(cosO+isinb) ereiias.
r=(- I) +3* =12=243,

o = tan”'

=tan"’ —,
3

A

0 =n-a Zﬂ—gz?ﬂ (o =3 +3i enzy -2yb &16d LGHUI6h 2 6angTeh)

2A5Car, — 3+3i:2\/§(cos2?ﬂ+isin2?ﬂ).
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Bwymaptd 3161 2A(HSEDES 2 Wids,

(—3+3i)" = (2\/5)3l

&

(2
(2
(

2

&

&

- (2\/5)3

31

31

)
;
)

1

2t .. 2& ]31
COS— +isin—
3 3

cos (2071 + 2?”} +isin (2071 + 2?”])

2t .. 27[)
COS— +isin—
3 3

ofec5one5)

—coszﬂ'sinz]=(2\/§)31 —l+i£ )
3 3 2

2.8.2 s HBOLIGILIGHIRANAT 7-DHID Lilg PVBRISHNNTS FHT6I016D

(Finding n '™ roots of a complex number)

FULIOIIGSTEGTIGHT eLPGUAIBEDGTd HTGHRT 1 LOMUIAISIGT FHdHTS®SBUI LweTL(HSSHIHCDTLD. n 6B

AP(LD GTETST LODMILD 6 (h HEULICLIGHET G| Z-G5T 1 ~4D LG eLpeVLD z"" 6TarTHOHTGHTL T6Y

n

a =

Q)

® Gogyitp z =

Z ~G8T N-<YLD LIIQeLPGVLD W GTGBIG6Y

n

0" =z
=  p"(cos¢+ising) =

19 tomuieurfletr GEmmrivig.,

p" (cosnd +isinng) = r(cos(9+2kﬂ)+isin(9+2k7r)), keZ

Z GIGILIGIIMGVITLD.
p(cos¢ +ising)
r(cos6 +isin®) = r(cos(0 +2km)+isin (0 +2kn)), keZ erahrs.

1oL (DS E®ATUILD TG FB®ETULD FLOLILI(HSS

245Bal. © -6 LohiyseT 1" (cos(

n

p = r"" pmib ¢ =

+isin(9+2kﬂD,keZ.
n

n

0+2k7rj

r(cos (60 +2kr)+isin(0 +2kn)), keZ

0

(1)

p" =r wnpionp =0 +2kr, keZ ereutiGumeVTLD.

+2kn,keZ.

k -9 @ eTevsTessilGamEwmm Lo 1B BHSTID © -eINE CleuaiCaummes LobliLjE@®a6nTtT GlLm

k=0,1,2,3,...,n—1 ereomnugEud. Geuesor(ptb. k=nn+lLn+2,...

o160 LNIHGIL L6y FlewL G

eLpeubisGar (wHmiau’ L wpavmuied) Frmer Qe Ceveflufled S b@Lb. A5Gar z =r(cosO +isind)

GTGHTI) HEULIGIGESTGESTIGHT 1-<24LD LI eLPGUAIGGIT

Zl/n — rl/n (COS(

0+2km
n

oo

0+2km

n

D , k=0,1,2,3,....,.n—1 -
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2 . . .
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" N-241D LG eLPGUIEGIT
eLPURIG@EBLD L’ 1L G&letT GLoeh Fresr @ewt_Glauatsemeh LieLoujip. 02 44
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Grofy @i |
1) 19 1iomianj GapmahHedr GLingl aig anud (General form of de Moivre's Theorem)

X B NEBLoM 6Te8T 6Testle) cosxO +isinx0 ereirLgy (cosO +isin6)” -6t Lodlisemleh
PGTMITSHLD.

(2) DI0@ i’ 15K FHiHeu anganb (Polar form of unit circle)

e =cosO+isin6 eT6t1 .

z

6160136, |z|2 |cos 6 +isin 9|2 ST IOLIMGVTLD.

= |x+iy] = cos’@+sin?6 =1
= x'+y =1.
cTa1Ga, |z| =1 g AHDUW DLOWILLTHS GBI AV AL L FDSF (PTG QUL L SHDH)
CUEZAET
2.8.3 5631631 n-DRID Lig clpedmdkeit (The n™ roots of unity)
z" =1, n b P 6TV, 6TGITM FLOGTLITL QST ST HCET RGTMIGHT 1 ~HLD LIQeLPGUAIGHET A SLD.

z =1 6T65TID) FLOGHTLITL GO (B aUIgedleh z :cos(0+2kn)+isin(0+2kn)=ei2k”, k=0,1,2,...

19 Lomd'ieuflest GHMMSGESHLI LILIGTLI(HSH) PGTMIGH 1 -A1D LIQ eLPGVAISEGIT 1GTOI(BLOTI] HTGEIGUTLD:

i2km
z:(cos(zk—anrisin(zk—ﬂD:e " k=0,1,23,....n-1. (1)
n n

QBT(HSBLILIL L LB)GDS (LP(LD GTGEST 11 -GG, Z GTGHTLIG] SPGTMIGHT 1 ~<241D LiIq eLPGVLDTSH B)(1HS6)L06sT6)
2" =1 o165 @B Caressr(hLp.
BF@ar1 o 616511 HEULIGILIGTTEsHTET eLpGULD GMISSHT6D,

2ri . .

2 2ni .. 2mi

w=e" =CoS——+I1SIn—
n n

27\
= o' = [e " ] =™ =1 ereuiQuDeVTLD.
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2A5Ce RGTMIGHT n -ALD LIQeLpeVAIFTG) RGTNI © AGLD.
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N-D LIGELPQUHIGET A@GLD. Lo, .-, 0" eeim Bbs
FSVLIOIGTHET HLIGIGET FTSHl) n  USHHIGE®ET 2 GL I
Fones LVGHTISHeT 2 FALIYTANSTTS PIVG QUL L ST
L& LI GF)6D HTL 1QUGTATUTH] HLOUJLD. )b 6TGIGVT 1 ~ALD
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@LOWILOTE LD ATD 1 Qe et St 1% HewLoujip.
GLoayib @b n eLpevhiseed 21(hdH(hSS eLPeLSEHE: @ QL LI’ L
Gamewsr aNGHEMITFLD 2% e1aiGal, n eLPGUAIGGHLD L’ L et

b1 e @evi_Gleuerf) @il (H ieLou/Lb.

Im

o
SPGTIIGHT n-<ALD LILQ eLPGUIBIBGIT
uLtp 2.45

QGG 1 -4LD LI eLpeUbIEaT 10,0, -+, 0" AHwmar © -aar GWLing eIEBLOTSS C\HTesL

OLBEGS OBTL T ADLDSHENF).
25660 1+ o+ +-+0" =

n

-

l-w

=0 @@ " =1 womib o =1.

PGTIIGHT n-ALD LIQ eLPGUBIBGT HDGSEIGH Fn L (HSH0\B T
I+ 0+ 0+ -+ 0" =0 %@LD.

PGTIIGHT n-ALD LIQ eLPGUBIHGT HMGISH6T OILI(BS:GH OB TS

(n—1)n

2 n-1 O0+14243+-+(n-1
0™ = o (1) _

) 2

(n-1) (n-1)
:(a)n) 2 :(eiZTZ) 2

_ ( o )"*l = (-1

low’ 0" = (-1)"" L.

QGTIIGHT n-ALD LI eLPGURIFET HDGSEIGHT OLI(5:GHHOH TS

lo|=1,6ae8a wd = w[=1; Aoswre, d=0" = (@) =0 ", 0<k<n-1

0" =00 =0 =(@)", 0<k<n-1

256, |t =@ :(a_))k, 0<k<n-I.

@iy

(1) epasTfledr n —<ALD LiLQ eLPQAISGT HDGTISHILD OILI(BSSHd OBTL T ADLOGEGTDS).

(2) RGIMIGH 1 -ALD LG ALPRUBISET AHMGISEGHT do 1 (HGOB TS LyeRedluILDT GLD.

(3) PTG 1 -YLD LI eLPEUHISET HeTHEET OLBSHSGHEBTmS (—1)" " U@L

(4) PTDIGT n-AID  LIGOLPUAISET HMISHILD AFed DLOWLOTE LD A4TLD 1 C)HTeserL

QUL L GHGHT LG HMLOGUGIL T QUL LS n FLoUnShiserisl 19fléEeng). GLosyib Qeney

n UGSHIEET CBTeETL LIVGHTISHMS HMLDSEGTNI).
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eIhHBHIHHT_(1) 2.32
SPGSTMIGHT CLOGSTMITLD LILQ eLOGUIAIBEDGIT 5 BITGEST .

2O L I 1
BT 1° £ smesGauas(Hib. z =13 etevlled, z° =1 @b,
2> =1 eT6tTm FLOGTUML 6O &I(Hau augalleh 6T(LHS

z* =cos(0+ 2km) +isin(0+2kw) =", k=0,1, 2,

2k
eTeG6u, z = cos(szwJ+isin(2kTﬂj —e 3 , k=01, 2.
k=0,1,2 eraornybul

k=0, =z =cosO0+isin0=1.

2w .. 27 T . ™
k=1 7z — COS— +isSIn— =cos| m—— |+isin| m——
’ 3 3 3 3

47w . 47 s . T
k=2, z =cos—+isin—=cos| m+— |+isin| 7+—
3 3 3 3

s 1 3

L
= —COoS——iSIN—=———]—.
3 3 2 2

2586, pGSTMIGT eLPGSTMITLD Lilg eLPGVIAISHGIT

SPGTIIGHT eLpGITDITLD
LILQ eLPGUAIEHGT
uLtb 2.46

1—1+i\/§ —1-if3 = —1+i\/§

. . 2 . s
2 2 = lLo,wpmid o, Qugw=c 3 = 5

IhHBHIhHM_1) 2.33
SPGTIIGHT [HTGSTHITLD LILQ LLPGUTAIBEDGIT > FHITGEST .

ol | '
BILD 14 g0 srewt Gauass(pib. z =14 e1afled z* =1 Y@ Lb.
z* =1 er6tmm FLOGTLIML DL F(Heu cuigefled 6T(LpS,

z = cos(0+2km)+isin(0+2kn) =" k=0,1,2,....

2k .. (2km) *F

k=0,1,2,3 ey

k=0, z =cos0+isin0=1,

k=1, z:cos(zjﬂ'sin(zj:i.
2 2
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k=2, z=cosm+isinmt =—1.

3z .. 3w T .. T .
k:3, 7z = COS—+ISIN— =—COS——ISIN—=—1 ,
2 2 2 2

2r
2
QGG BIGTHILD LigepeubiseT 1, i, —1, —i = 1, o, o, whpib o, Qhg o=¢ * =i. B

@GP
(1) @Um_riuGEuNed © TGTLIGI PG 1~ DL eLpVSS GBI LILWGTL(RSSUILIL (HGTET ).
iy A  n-gml  QuIT@sE  eTaITm)  ADLETING  GTGTLIG)
2L L IdeTIL(HSSLILL (BT ).

n-G87 Lo BGIT 2 3 4 5 k
a)_Ga_, LD@L.ILI&G?T izi i2—ﬂ— izi izl izi
e ? e’ e e’ ek

(i) ze” etabTug 7 -5 AHevw Ounmisg 0 Carewiid Hig &My 1) iHemFuiled FHMIGIE A GLD.

IhHBHIHBT_ (1) 2.34

2> +8i =0 eT6bT) FLOGTUML DL FFds. @bz e C.
&ja)
22 +8i=0 616475

= 7 =-8i
: T .. T
= 8(—i) :8(cos(—5+2kﬂj+ls1n(—5+2k7rn,keZ.676?51(8611,
z =38 cos[ﬂjﬂsin(wJ ,k=0,1,2.
6 6
k=0,1,2 erest (gl
k=0, z =2 cos[—%]—l—isin[—%]]:2[£—ié]:\/g—i.

k=1, z =2 cos(gjﬂmn(ﬂj):Z 2(0+i)=0+2i=2i.

( Jﬂsm( {2

=2 —cos z —zsm j (———z—}z—\@—i.

Z 68T Lo 1Ly SHeIT J3-i, 26, LomHMILD —J3-i. [ |
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IhHHIHBI_H 2.35
V3 +i -6 eTeveurr LOGSTDITLD LILQ PLPGUAIBEDGTUILD HTCETS.

Sjay 1 !
IBTLD (\B + i)3 GO LOEN 1L BT HT1658T GauassI(hLD. z = (\/§+ i)3 6TGoTI6h

z = \/§+i:r(0059+isin0) <ASLD.

r=3+1=2, hmid ¢ =0 :% (- B +i 1 s160u@SHuied SaLoaise)
A5Cau, z° = \/§+i:2(cos%+isin%J

~ =32 [cos(%jﬂsin(%)j,k:0,1,2.

k=0,1,2 ecreorngHudL,

1
k=0, z = 23| cos— +isin— ;
18 18
1
k=1, z =23 COSB—W—i—iSinB—W ;
18 18
1 1
k=2, z =23 cosz,:'-—TquisinzS—7T =23 —cos7—ﬁ—isin7—w . [ |
18 18 18 18

I BHIHHT_1) 2.36
Z)5 Zy5 LODDILD z, AEIDE | z| =2 6l QUL L GEHGH LOSMLDBS FLoLIGSE (LpIHGHTesu1sh )60
o G eTeNser 616wz, Guoguiid z, = 1+ N3 e1asfleh, z, LOPMILD z,-£3d eI,
&jay
|z| =2 e16tr1igy (0,0) -6 LOUILDTERLD. 2 £ ATLOTH LD CFT6HTL e’ I Sadd: GBlH@Lb. A, B,
ohpitd C HHwear LpdGsTenidSled LpGILILETaNE6T 616hs. 2,2, LHDILD Zy AHwaa|z|=2
TGS QUL L SEIGHT LOSLDBS FLOLIGS (LpFGHTeTSSletr 2 FHI I 6eiTefser. sTeiGar, AB, BC, ommiid CA

GTGHTD LIGHHISET At OB (LpFHCHTISSGHT FDHMI QUL L LOWILD) 2?” Grquichraeir (120°)

Gai1ewt Qe Gaverf) &I (B aLowjib. (z e’ eT16dTLG) z -89 ABeOWL) QUIT(BSE O CHIGWILD Hiq BT
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2r ., . 4w . . . ,
%506y, z, -89 LI ? LOHMILD ? GHTEIAISET FDMIQUBTCV Z, LOHMILD Z3 ASENIGUIDHEDD
GlumevrTLD.

OAd = z,=1+i3 er6tia. Im

4
2 =143

OB zlei%ﬂ :(1+i\/§)ei23ﬂ

(1+i\/§)(cos2?n+isin2?ﬂ]

= (1+i\/§){—%+i?):_2; Cz3:1—ix/§
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= —-2| cos— +isin—
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245Geu, z, = -2, and 23=1—i\/§.

LuapsF 2.8

a+bw+cow’ a+bw+cw’

1. o # 1 6T68TLIG RGTMWIGHT eLOGSTDITLD LI eLPGULD 6T6bT16D >+ > =—1 61601
b+co+aw” c+aw+bo
Blieys.
5 5
V3o (VB
2. | 242 | 4| 22| =—3 crewsan (.
2 2 2 2 ®
. . 10
I+sin—+icos—
3. 10 10 | _Gir odiiy st
1+sin - —icos
10
@ o N
4. 2cosa =x+— oPPILD 2cos B = y+—, 6160 QHTT(B. SLDIHBTETTLIDGUEMET 1065,
X
Xy . 1 .
(i) =+==2cos(a—p) (i) xy ———=2isin(a +f)
y X xy
Lo X"y . . o 1
(iil) — —==2isin(ma —np) (iv) x"y" +——=2cos(ma +np).
¥ X
5. 22427 =0 6T6dIm FLoGHTLTL L& BT 5.
6. 0 #1 GT6HILIGI PGHIMGST LPLILIG eLpeLD 6TaleH (z — 1)3 +8 =0 6T6SIM FLOGTLITL 19GHT eLPGUIAIBGIT
-1, 1-2m, 1-20" ecrenssm (hs.
8
7. Z [cos 2kx +isin 21{—”) -GOT LoG)IL| HITGESTS.
P 9 9
8. #1 GI6hTLIgI PGATMIGH (LPLILIG eLPGVLD 6T68TI6Y, LIGHTQU(HAUGSTIMEDD [ MDIcYH.
() I—o+0*)’ +(1+o-w’)’ =128.
(i) (1+w)(1+a)2)(1+w4)(1+w8)---(1+w2“ ) 1.
9. z=2-2i e168fleb, AHdwiL1 QuT(rGE z -8 0 CriquichiseT g &1 H®FSHG THT HlewFulleh
FLOMMISITEY z ~68T LodlienL SLPHEHTEILD O LD ILHEBS: G HTCETS.
V4 2r 3n
i) 0=— i) 6 =— iii) 6 =—.
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7. |z=2+i|<2 erafleb, |z|-abr LALIGLIH LoFIL
(1) \3-2 2) 3+2 (3)\5-2 4) \5+2
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QibSTev, z; + z; + z; —687 Lo

(13 (2) 2 3)1 40
14, Z—_i GTGYTLIG] (LPULPAUSILD HDLIGHG 6Tau6Y, || -6bT LodblLiLy
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1
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3
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5) Re(z):Z;E 10) Z=z
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3) |zlzz| = |Zl||22| (7) Re(z) < |z|
4) |Z1 —Zz| > ||Zl|—|22|| (8) Im(z) < |Z|
(15 HVLIONIGETESSIIGHT QT SHLPGULD HTGRT FsdbITLD
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S UWISO\BTEVEBGT 6T6iTH. P 61681 Lj6iTaifluflatr Si(hew el (LpdCHTCRT QI QULD GTGHTLI)
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SI(H g aflGHT LIGHSTL|BGT

LlGﬁIL' 1 1
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r
LigioIL] 2
z, =7 (cos6, +isin6, ) ommib z, =r, (cos6, +isinb, ) erarfled,

2,2, = 17y (cos(6, +0,)+isin(6,+6,)).
Lisior ] 3
z, =7,(cos 6, +isin 6, ) oppib z, = r, (cos 6, +isin b, ) eresfley,

A

n .
== 0 -0 0-0,)]|.
. [cos( | —0,)+isin(6, 2)]

Zy

19 womiiafledr GHDMID

(a) O&TR&sliuLL SLGLGHT cosO +isind LopHmib n eT6sTD LP(LY cTeTeRIDS
(cosO +isinB)" =cosnb +isinnod .

(b) x spp ANEBLPMI 6768 6T6vTl6h cos xO +isin xO e167LIGI (oSO +isinB)” —687 Lo 1L jHerHleh
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ZVm =l (cos(0+2kﬂj+isin(0+2knn, k=0,1,2,3,...,n—1.

n n

- [
Gemswruidy GruwisoLin( (ICT CORNER)
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“FLOGTLIML 19657 SHLped& QT H&E wpHUBLD sp(hau 2 evirenLoufGevGuws
\ BidTeaCaun(h @ufdas wpmuL' L med iseyid Fiflwmes CaHmeviddedmetr
B fsEmmy ereweumip.”

- LTS 19 TS

3.1 DIPapamsid (Introduction)

Buinsessis FLocsTLT(hseeT Siaald HTeTLIS HesISSEGT OB LILPEOLOWITC FOITHE60
QRTNTGLD. ASID GOIITS LIS CHTear FLOGTLIT(HEHETIGH eLHGUHIGEETS S8t Ml
ALPUIGOQUGIBTGT  GTGOIGUTLD. TDSSTLD E.ap(OuT.wp) 2000 AeTT(H HTeV S LE®SF FTihS
FC@oflwiiser ommid umIGevresiluiiserlch ATibi0SH, 2 s BT(HFeler LcGain LGHEETTET
6181151, 5)G1 851D, @b, £6u1 LoHMILD HHTL) BT (H SEETE FIT1T b HEssHNLIGVTENT T HGT —
LoMMILD SSEIU AMNGHTHGT AHDETAI(HLD LIGOIMILILS CHTanar FLOGTLIT(HEGHS G ¥
$6y 16wt NLPBHSETI. -

w.. . J

LIGSSTEDL U HTevSSe)  HsiGMIGVTATTHGT  FHIS:GHMATUILD AT Sy

ALPOMBDETUILD (LPUPAISID QUTTHDESFTTD QUIQSHHETT. OLITSH AIALPDDEMET;
sligs GO L Hie) A®oUjD FHEISHGHN  ATaid OFedde.
G cTRTEDmaTd  GFT(herer  @puigd  FLoGTUT(HH@BSSHTeNS  Fellenest O
1TIDLOGLISTHTGT  (LPSHGOAPODUITES F6BTL WlbHTT. Lcvemiiyd Garamaiseilaer (1802-1829)
ATTIhS Heiisailwevnerisafley Hevf wdedl, ewr Guirumestiev, (DTLDLOGLISIT,
o 1oy, MGeTTS), O euasmiGL ommitd emiIesh) AHBwimgmauy. LbsTIbLIG FLOGTLIT(HEEIET
$iey srewr Quinsessis wpamuley FSSTLpPan THIEMmeV GTeTLMS Blem9ss Lflbg CsTeTer
Spori(pd eI 1OBHEETL QUTHBIS®ET (LpesTevaiddl BlemsSrT. @midluins 1823 24evq e
BT Geuedluicht SewllGeaMNLIcVTaTTTes 67GILIG) AHemest cTarli (Lpewmuiled Blemi NGB,

R 2.MusS Blmiaicid 61T SwTfliysmer CFalais augealret GLL g Hefle)
2ADL &GS N(HLOYSTDGI. b BMIAIGTLD AFVSMP Il <HMI LDLBISTSH HETLD
SILOUJLOTMILD HIQLOTGT BATLD LOHMID AFVSHGT Fot (B FonFflwins 2 wigib
eLou/Lorm) O 1956 Swimflést uL L 1B EeSTNGI. 61651Gou b HMIcuesTLD
QUDTUMISHIUL L HesIHane) Osresr. Guiiquiesr LeCaum LSS 6T SHermesr
FNSENIG Fn 16T LHI) Wt N HLDLEGTNG).

SIQLOTISEIGHT HFGULD X GIIQYLD, HATID X+ 6 6Ieiayd OHMID 2 WITID X +3  GTGIQYLD
SIS EL_ LU L 16 QUL iquissr sem emey  x(x+3)(x+6) eTewr ewLowjLd. e dena 2618
F.AQUITES QFTETLA X +9x° +18x =2618 61601 eLoujid. @FFLoasTUTL 19anesid FFH@LD
QUDBUIND X ~68T Lo IL] ALDBST6O CHAILITC HGTRYHGBL 6T GILIL 1g HeDLDU/LD.

P UL LD p(h CridHCHT(HD @B Yerafla@pd@ Goeh Gaul’iqd C\BTeiTenTg 6168 BHITLD
2AWIGeurTD. )Hewert 6ThImIGTLD BHlemMNILg? BESSHUI Fn DMIFEET [HlebL9d5E Hessiisd FLoasTLIT(H BT
2 gayflesTmest. x y HeTSHley A eTafledws OWLDTSAYD ¥ Y HTLOTFAD 2 GTET QUL L GdleT

Foasiun(® , x° +y° =1’ a6 eiou/ib. Gogyd @6 serdHed Siohs @h CrISHGSHTL 196
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Frochrun(® ax+by+c=0 erer 2APGaurtid. Qatcur’ L apid CriHEGsT(Hd Gaul'igd CBTET@HLD
yeireflser @)m FLocsTLm(hEe@aenuyid Blemey OFunyid. Galml aueanauieh O\FTeLaIGSGTDTGY,

x>+ =r womid ax+by+c=0

Ak 2 1 6s16%LD FLoasTumT(hsemesr $iasGar Gail'1qd COFTET@HLD L6TeNSm6end H(HLD. GLMEEETL
FLoGsTLT(hE6esT Srelled(phgisneT mal spetanowinesn) OsTHEDST, @b LeiTeflseatlsh tor” (HLb
Oeu’ (WHlesrmam evevgy Gaul’ 19 O%T6TauCH @GVaGUUIT GTGY [KTLD SITLDTES 5% @UieyILD.
LGS W HTevdSled GO L Fev @Iqal 2 (HULDLIL HESTIHEGHET)  FUTTUILPLD,
aUdTGCHTYILD (HV&GH6T GO 1S ChT Lpanes) Lot (KGLy LWGTL(RSS) alg IS 2 (HAILDSEGLD
FEOSGHCT 2 G8T(h. FITGTMTS, p(1h Fmest AmIGHTessid Lopmid 17 Ldasid C\bressr LeGHTERILHLD
BéFmBU LPODUID 2 (BAILOGEGVTLD, AGTT6) R(F T(LPBHTETH®SBUIT Aevevg 18 LIGHLD
Oaress  LVGSHTEISmSBWT @aIuTn 2 (HhauTdss Quieung. GOIILTSE SDFHHTEID eLpeTH
LNTLIGVLDTGS &HevTd: G EaTIe) HeumuiLd oHmid aueyGHETey A @essrenr o' (HLd LweTL(hSS)
2 (BaUTSE @UIGVTS]. ALDeLPGSTI) 1NGTRU(BLOTLY:
o (b CHTWISWDS (Lpdda NTHGHMD (OFT(HESLILLL CHTewIS™S LGSR FLOGHTCOSTHIGT TS
f$eb)
c ALFGDS FHITOTSEMD (OFTHSHIULL 'L GHeST UTLILGTeSSGF FLD LITLILGTEGTGT
P(h FEHTSEH®T 2 (BuTHGHe, BBNG SeosfsCoas @ImLonkimesiies s iTHuied
Camuingdie) OsT(HSSHIGTTTT)
o & FHITS®S QL 1911TS5S6 (OFT(HSGSLILL L FTFHITSEHT BT HeTeyd@ @b LOL HIE
® QTUITS 63 (1h HTFHITHEH®GH 2 (HAUTH:GEHSH6D) ®
B)GHISHI LIGSTL_ UL F68TSHGHH@HEHTE ST BT Qaumedm LIveVIMILIL| CEHT6Id: H6o5TIH:GHECT TS
Lormmlut 19mB% HevstL Pl @uictima; 2 essanLouileh @SS GUIg QUIGLOLILIEET 2_(KeUTSHE @UIGVTSE).

(b OFwemevd ClFuis @uisyILom 46V6vg BUIGVTST 6168 [Klemilss HewflaLd Hianesst LfETDS).

BOLApe®D auTpaied 17FHemesis@prds@Gs ey Snent Caues(Hid 6Tesled, Aeumnmlenes
ST BAMIGUTOTIHGT He8oISH1SH LoTMI), AWbE Hessis wpns®art LweTL(hdd sesiizsd SHiay
GTL IQUIRYLGST LOGRT(HLD BEOL (LPGDD GUTLDSHMEBHEG TND Uy Hielenasid H(Haud. DEHmBIL
LOTHMAIE@BSEG 2 L LB LevCauml auTpailiich 1NTFF®eTEH6T HeusiHhsled FLoGHTLIT(HEETTEH NG,
P OuLiguilesr eneysament: unvls SHionestls@oGungitp, P L angailued Lplge)samern
BemI0g@&SLCUTSHID.FV QUIQAILOLILS®ET 2 (hauTdhs @UicvTd 6Tes Hlems@bGUTSID el

H6o511h FLOGSTLIT(H HGIT TG TMGYT.

Bibs 21S5EITuISE)e) FLoGHTLIT(HEHENGT Flov GHTL LIT(WE®GTLT LPMlL/LD GO ILITS LIGOSIMILILIS
Camanald FLOGTLT(HE®GTL LHMd SHeummles SieysEaanrtt unmlujio HGLTLD. GLogILD LIGOGMILILS;
Carevauserflest Flev LT E®aTL uHMd, CET(HSHILL (KT eLpevhiEaled(Bhdl LIGOSIMILILS
GEneweud FLoGTUT(HSOMTSH 2 (FUTHGSH60, AQlIumL Quinsessile CHnHmLd AMG6), LGLYMILILS
Carenalseriles eLpeuhisafled LBaE LOHMID G eLPUAISTIG cTessIess lband HTewIey (LPHeOLIGET
SDGLUITLD. @eunmlest aurmuievrs GO L FHleverend LIGORIMILILF FLOGTLIT(HH6TET S d HeSTELOLIS;
SFITGSTLIG| BLOZ] B)eVSHTGLD. Flev LI MILIL | CHT®RUSETTS LOTHD @UIGVTS FLOGTLIT(HHGBIHHTCHTS
Siaflenest LcvamIiL) FLocsTuT(hHeer eumuilevns Fews Pl 2 Fayib Hev aublLpEnE®ETLT LMHMLd
SNHGUITLD.
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<G)/) HDHDOHT GBS RIHGNT

Buiumi_riugd) BlevmaymidGLng) Lornessialf %6 Hmlbd)hds Galessng uIDaISETTS

o opeuhiEaret LG O%T(HSEILL (BT BlLbS®ETHEHSE 2 L L' (h 2 wijLig FLoGTLIT(HS®ET
9 (HQUMTSHHBGV.

® 2 wijLIq & FLOGTUT(HE®ETS Sidad LS o flLpedmseaern Am)bg & Tene.

o Siasarleh Flev IESUPMIT TETEATTEALD H6VeVF Flev QLowIINHD GTEESTHTTHALD HEDLDUJLD
2 wijLg & FLOGTUT(HE®GT ST EHGLD QILOLPEDD FHTEET60.

® FOVSLD FLOGTLIT(HE®GT HEHSTL Wb AHUNMIGT ST HTeEDIH60.

o LIMIIG CHTUFFLOGTLIT(HSMET eLpeuhIGae 1Oe% LOHMILD D eLPEUAIGETET

cravsTessfgamaani O HMGL aild) (LPGULD HiTewIH60.

3.2 LIORIMICIL S GCHIenaIF FLoTLIT(HHaTE1 Dilg FILIGHL G FoMIdhelT

(Basics of Polynomial Equations)

3.2.1 LRI |HGHTeDMF FLOGTLIT(HHATIT aIDIHIHNT
(Different types of Polynomial Equations)
ThBOIQUT(Ih GHEMWLIDM (LH(LY GTGHT 1 ~d &, X 6TILD pHEMD LoMMBIUIGH 1 LI UGITEHT 6p(h LIHeYmILIL|
CHTUITCIS],

P=P(x)=ax"+a, x""'+ +ax+a, HSL. (1)

Qg a. € Cadumar omhledserisayd, r=0,1,2,...,n ecreviajn, @hi@ a, = 0ASLb. x
61a®ILD LOTM) QoL IGNLIGEST 216V6VG) HeVLIGLIGESTEESITS B)(hSHHGUTLD.
Perapitd uehaymiiyd GHmeananiesr ieeidd 0spdas@pid GLouiOwicssseT c16siley, BHamest
"R 67 LB e LevaumiLiLsGsnemen P e1eirGutid. @G Gureirmy,  C -657 LA%Taw LishaymiliLsBsTanay
P " crawayib, " Q -6t LBFTes LcbaymIILSCsTeavay P etaviayib,  Z -6t L5168 LevamiLiLsGsTana P
" GTeIa|LD HEVFC\FTNHGTLI LILIGTLI(HS SIS BTLD.
Perayid sy, P(x)=ax"+a, xX"'+--+ax+a, eer emyumdsiu(h LML
Gareaud FiiL 6168 QULPAIGLILIHEMS).
ax"+a, x"'++ax+a,=0 .. (2)
GTGHTLIG| LIGOaVIMILIL&CETmaud FLOGTUMT(H 6165 HMLOG:BLILI(H BTN
agGsaid flov c€C-4@ ac" +a, "'+ +ac+a,=0 erafled, ¢ 6T6dLIG LIGHIDILIL

Garevar (1)-601 (i LFHwionsd) eTeviayid, LevMILILG CoTeanald FLocsTum( (2)-6T p(h eLpeuLD
2AVVG STQ GTRIRLD AMLPSHSLILIHEIGSTNS).
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C GIGTLIZI X GTE@ILD Sp(h LOTM) D GTET FLOGHLIMTL IQGH eLPGULD GTEUI6h, X = C (I eLPGULD 6TaDl
TW&IGauTLD. a, 6TeIld LoTHeOSH6T O\bLpS:HBGIT GTRLILI(BEITNE. a, 6TewIh O)FLp FHMeVLDd GIH(Lp
GTGYGYLD, A, X, GTGSILIG| HEMGUMLD 2 MILIL] H6VGVE (LPEHGTGWLD 2 DILIL| 6TGHGYLD AMLPSSLILIHEDS).
O\spdEeT GLouiOuIcsTesTTEGauT Acvevg HeVLIOLIGETeTTEGauT B)(HHeVTLD. B ebdaLi(hLD
G FlLBS®ET 6T6HTLIGI F®eVeLD O\ LFFuiomHm eTevsTessT TS @) (HHSGaUctT(HLD. HaeVeLod: Glb(Lp
1 1687 @BSGLD LOMILIL|S CHTER! HEeV PHEMD LIYeYMILILS CHTa®a GTGLILI(BLD.

GPICILjey
SIDSEHTEILD Fn HMISHE®ET S HaU6SISHE)eD O\BTETETR LD
* X -G A®TEG LD ILHG@BEGLD LGOI MILILECHTaUF FTTLSET eI mid:asliL(hSeTmest.
o @alleury ydFHuopy  Thldys  yFFwsems LTSS  OBTENL  LIGOIMILILS;
CHT®AUUITELD.

* 0 eraib rmleduyyp @h LIDIIYGCHTRULITSGLD, @)% YFFw ey miLiLd Csreamay
eTIIL(h S @B6HT LiIg aUTWINISSLILL 6.

o LGIMILILGBHTUUIGHT LI §p(h GEDUIDD (LH(LD GTGESTGHTTSH @) (B GLD.

o SmeVaLd O)&Lp UFAwLD CFTeTL Gr LOIMILILSCHT®e LUFF LOIDILILISCHT®6
1or” (FGLo @ LD.

o g @uetr(h 2 e w LeveMIISECHTaer @)FLIg Ll LeveymiiLECsTaey cTestiLI(HLD.

* LIQ eLpGSTMI @ Gl I LIcheYMILILSHCHTeme AL Ll Levey milidGamanay 6TeurLiLi(hLD,

* LIQ BTG & 2 LW LeOMILILSCHTema BIDLIGLI Lchey nILiLSCHTeanal 6Tl ILI(hLD,

Q@ LTy X -60 ADLhS R UDIIGCET®amU, x - 67 Ly BnhigaifleFuiey

® SIHLOUJLOTI) GTULPGHIAIG] QILDSHBLD. ABTAIG| 1O)% 2 WiThg Lig O\bressr @ ey G0pmri i) Lompfled) ®
o iy S®LE 2 mIILTS )hSGSLOTHI TSI ILPSBLD.

Freiimns, 2x+3y+4z=5 wpmid 6x* + 7x2y3 +82=9 AFHwmal x,y,z 616N eLpciTmI
Lol Eaand CBMesT FLOGTLMT(HSET 4@ Lh; x° —4x+5=0 6I6dILIGI X 6Ta@@ILD (1 Lo GObTcssTL
FLOGHTLIT(H AGLD. APHOSU QIGLILE6T6 LpFHCHTerTailicy FLocstLm(hser, Ghifl FLoesTLm(hEerlesr
O\STGLILSHET, LoHMmILD Flev Licbe ML Camanat FLoGTLIT(HSET AHweunmnN@ $ie) sessTGLTLD.

x> —5x+6 eTaib LeveumIIFCETamanietr LduoTsd 3 eTereyd oMb x° —5x+6=0
GTEILD FLOGTTLITL 19GT eLpeVLD Hevevdy SFay 3 eTaviaytd imGaurtip. Gosyitd cos(x) = sin(x) ommid
cos(x)+sin(x) =1 HHwer x erayd @@ oy COHIETL FLoTLT(HEMIGLD. @BLIIGILD,
cos(x)—sin(x) odmud cos(x)+sin(x)—1 Nbwew vebeDIILG CHTUSNIEHTE. cTes1Gal
cos (x) =sin(x) odmid cos(x)+sin(x) =1 yHwes "LcvaymiiLd CHnemeud FLOGTLT(HSOTTHTS -
Quunriugsuier  "usdeumiiys  Gsneeud  Fwetun(hsmaerts umn  wl(BHGL  SeueTdHed
C&meiTHGmTid. Gogitd, spGr sp(h Loy O\sessr LvIMILILG: CoHTeanald FLoaTUT(R eLpeuld Sy
FT685TS5Ta 19 W FLOGTLIT(HHET Lol (HGLD H(hdHev OlbTeT GaurLb.

sin® (x)+cos*(x) =1 eretrugy R -60 o6renr wpHODTH@LOWTSGLD. 24C% FLowiGHe

sin(x)+cos(x) =1 whmud  sin’ (x)+cos’ (x) =1 yBwewr FLoetrn(HaseTTSLD.

apSEwions, uIDIIS  Camamalsamlsr 0BupsseT  OLouIOWIGTFTTSFEMT  16V6VE/
SeULIOLIGETSTTSEC0uT Q(HAHSTVID H(HSSGS D) GODWINHD LP(LPSETTESHT6T B)(Hd5%H Gauessi(hHLD
1

GTGSTLIG/ GOINN_S55535]. 9 FHTIGHILOTS, 3x 7 +1 LommILD 5x2 41 ASwies
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LIOVIMILIL|SBHTIRUBGTTHTE].  LIGOMILILGECHT®US®STL  LHm /LD, LIGOVIMILIL| S CHTRIF
FLoGTUT(HHe@aTL1 LuHmlujid GOIILns @) wLigd FLocsTLm(h&eentl unpml/ib wpestesiGr HmHmIciT GarTLb.
Qi L1LGEHue) SteuneE@mLILIHM) F: (HIBLOTET 63 (15 LOGT LITFena 65T GLOGYILD S0V (b IS HE®EITULLD
HTSTGUIMTLD.

3.2.2 GYpLng F FosdrLin(p&eir (Quadratic Equations)
@pLigd FLoGTUMLAeT ax’ +bx+c =0-6, b —4ac 6TGLIG) LIGTTLIHTL 1q 6168 HALOSBUILIL (B

A etend GO LILBHSTDGL. ax® + bx + c eTeiLd LGOaMILILSBHTMa FLOGTLITL QG eLPGUAIBET

—btNA JA LODMILD = ; \/Z_ sratTLIGE ax” +bx + ¢ = 0 -6 epeurkigenT@Ld e1a pLofiGaunin. Gaireds
a

2 a
—b++b* —4ac
2a

Gamaunmg). geleeflsy ax’ +bx +c e16sTLg @)(BUIG FLGTUTEH 6Tend Fo mieudedBEGS a = 0

LPRURIBETULD 6p(1hHICH 616814 GDINIHSCTid. @b a = 0 616515 GV (Houg)

61657LIg OBerflauTSng.
LPRURIGGT FLOLOTS B (55ad CH@®ANUTEIGILD, LoPMILD GUTGILOTeIgLonesT Blubsamaer A =0
AUGLD 616015 SHMMIbEIGTGETTLD. a,b,c 6T6sTLIT GLoUT 6T6sH6H
o A >0 o165 @BHSTCD, @(HbHT6L 1oL (HGLD eLpevis6iT GLouuimsayd Lommitd G\euaiGeumTEa LD
Bwé6Ld.
* A<0 eta Q@ubbsTed, QpbsTew L (HGw @)BUQF FLocTuTLign@ OLoul SHieyser
® [OCEEET ®

3.3 aTuwi’ 1L_1a9631 FuSHhHJhiSHeiT LoPNID LIOINIIL]S GHhismaid:

FLOSTLIT(HFHNAT D (HalTdhFHTHhed

(Vieta’s Formulae and Formation of Polynomial Equations)

(1h LOMILILHCHT®UINGHT COVBLpHHET AMIIGHT eLpeVAIGTIGHT Fa (HH6L LODMILD eLHGVAISEITIGHT
Oupsssd Qaunem OHTLFUBSHID HSEICL aflwi' L mefles HSETOTSGID. LGOS
Garanauuied 196)7ehdr HessigaiiLieurTen eyt ML’ L mefesT Lk meies QuinsessiiadEng afGsretiig).

3.3.1 G)HLIg F FLoATLITL 19 DHT6T aTuil 1 Tl s JhidheiT
(Vieta’s formula for Quadratic Equations)

-HE ax* +bx+c=0 eIeid @BLIgQ FLOGTUTL QG eLPGUBIEZET o LOHMILD [ 6T6TS.

T (916,

ax’ +bx+c=a(x—a)(x—B)=ax’ —a(a + B)x+a(af).

PdH ABFEGsafler awpdsmar UIBGUTS, o+ B = b Lopmito af = <
a a

616 KL ST 6TesGau o Lopmid B ASwieuHEm eLpeUhIGeTTHd; O\BTCETL

Qb Qwugd Fwetun(® x° —(o+ B)x+of =0 @b, SAFTaF), CHTHSSLILLL pLPeUHISMmETd:
O\smesst @pLig g FLocstm(h

x” ~(epevriiselelt go (HH6b) X + (eLpeurbiseiflast GILI(hES6) = 0. .. (1)
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@GPy

GLopsei.  gapifled, s GFmebeures @b LWETLUBHSSILL (HSTaTS). 2 6vsaLouied
P(x)=0 et @bLIqd FLoGUMLIQET eLpeumiseT o Lommitd Perasiled ¢ eTaiib uFHuwiodm
ordlefs@, cP(x) eredtugibd a wdHmid [ ALweuben eLpeviiserisd Gasnar,  @pugd
FLOGSTLITL TEHLD.

O\ BAPFH@HSGLD eLPUAIG@BEGHLD el Gui 2 6iter QFTL Jjsant] LWETLU(HSS) LpheasiL
aGLIyseafled a opmpid B epuBIEaTTE 2 LUl @)BLIQFFLOGTUTI L 2 (HauTdhdGeLD.
o BIDLOUID  ASF®HIL  FLOGTILTLIG6D  aTmIFTest  FLochium(h  (1)-60  syiul (Heirengy.
T(WSSHISHTL L%, 3 Lopmid 4 AFweunedn eLpeubiseriad CsTess (5 @\BLigdFLoeun(h
X' =T7x+12=0 L.

Guoayitd  CEsT(HSSII L LGHIMILIYSCHT®DAI  FLOGTUTL QG  eLPGUBISETIGT  FITTLBE6T
LPRURIGATTSHS QBTG L LIOIMILILS CHTEaU FLOGTLITL DL 2 (heUTdHETLD. @b wLpemuileh
Osm(hésiiu’ L ucvemiiydg CHTawald FLOGTUTLIQET eLHeUAIS®meTd  HTesnToGeuGuw  Lblu
LOVIMILILS CHT®eUF FLOGTUTL ML 2 (HUTHETLD. 6T(HSHIGHTLLTH, CEHT(HGBLILULL (b
LIOVIMILILS CHT®AIFFLOGTLITL QG eLPGUAIG@BL G 2 -20  da L' (HQUSGH eLpeVLD L LIGOGYmILIL|S;

Camewey FLOGTUMTL L 165TeUBLOTMI 2 (heuTdhGHGeurLd. (LmFdhd 6T(hSHISHTL(H 3.1).

eilhSHFHIHhHT_1 3.1

17x> +43x=73=0 ereid @pLIQF FLOGTUTLIQET eLPUAISET, o Lommid [ eTewfled o + 2
oHmID B+ 2 GITUAINHEDD CLPGUAISETTSS: C\BTEESTL 63 (5 B)(IBLIQFFLOGTLITL DL 2 (HAITHBALD.
S

17x* +43x-73=0 orauid @)(BLUIGEF FLOGTUTL IQET eLPGUAIGEST, o LOMMILD [} 6TGTLIHTGD,

a+ﬂ——£ LommILD aﬁ——7—3 AGLD
® 17 Y 17 ' ®
CH®ANLITET @)(BLIQF FLOGTLITL Q6T eLPQUAIBET o +2 tommitd P+ 2 A@GLD. 61e51Ca,
eLPGURIGEITIGT Fa (6D = ot + f+4 = _1;‘;34.4 = f_j

eLpeVAIEETIehT QLIRS HD = aff +2(a + f)+4 = _—73+2(i43J+4 = _—91

17 17 17
. . , 25 91 . Co
e1aiGau, Goeanumest @puiqd  FLociium(h x° — e xX— Th 0 <AGD. QIFFLoGHTLML L
17 -6 Qu@pds, a+2 wpmid B+2 AHuenen epeuhisenisd Gsmem. 17x” —25x—91=0
6TaqILD @)(BLIgd FLoasTLT(h HlewiSEmg. [ |
eI(hHBHIHHI_(1) 3.2

2x° —7x+13 =0 6T/ @(HLIQF FLOGTLITL 1Q6HT eLpeuAIGET o Lommitd JB eTesfled a” Lommid B
AEWIQIDEOD eLoUBIEETTHS CVHTEESTL (15 @(BLIQF FLOGTLITL L 2 (HUTHSRLD.
&joy .
OsT(HSSLILL L B)(BLIQTF FLOGTLITL Q6T eLPGUAISET o LODMILD B 6TGTLIGTE), o + 3 = 5 LoHMILD

13 .
af = 5 2bSLD.

6T6TGav, GFHanest @)(pLigd FLocsTum L GlLm,
eLpaVEIBefeT a (HBed = o’ + B =(a+ B) —2af = _73
. . . . 202 2 169
epauiigallasr Qupssed = o’ B’ =(ap) -
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e161Ga, GHeauine @ pLigd FLoaTum(h x” + % X+ % =0 ere1SSL SFm).

4x* +3x+169 = 0
8)5/Geu o’ LoHmILd B° AEWIGUDHED eLPGVEIEETTHS C\BTa8TL B)(BLIQ & FLOGTLTL T@LD [ |

SPIIL Y

T(PS&HIGHTL(H 3.1 woppid 3.2-9@mbs1 a+ wopnid af  whHliysment: uweTL(hdd)
eLPURIGATIET o (HB6D Lommid GLBEHD OFTevsmuwd FeullsCshTid. @arautm O&T(HSSILIL L
B)(BLIIg & FLOGTLITL 19 68T eLPaUAIGETGT Fa (6D LoMMILD GLI(hdEmevd: C)%Tess(h CoHamauinest @)(pLigd
FLOGTLIML 196G eLpGUBISETIGT  dn (BB60  ommitd  QuU(pdSmev  FedSl (Hd — CoHeaumes
B)(BLIQ FFLOGTLITL L 2_(haUTSS QUigILD. Qi@ OBT(HSHLILIL L FLOGTLITL 19T 76 HTe5sTale0emeV
GTGhTLIEI &MU _SBS55H. LIS GHT®a FLOGTUTL ML 2 (HUTHGLD LGS (LpIg UL hd
19657160571) Fot @ LoMmILD P oIy BLOS G Osiflaudlebenev.
3.3.2 LIV S CHTImIF FLOSTUIT(HHEOHHBTT I L Tl JndhDJ hi%heiT

(Vieta’s formula for Polynomial Equations)

BpLig LI GCHTISET LN S BlbSS GLocyid 2 wirf Litg LGOIMILILIFHCHT®ISEHS S
b 19 G&eumtd. @l tiu@Huled o wiig uevemiiy CHT®aIBTNGST L& SubkiseTTd:EH@HSGLD
2S5  OFUPFH@BEGHID 2 6en  CFmLjifenet unm) SHGUTD. LIS  CHrenaruiesr
yFFwnisentsEsamarts unm Hev SHaIcE6T CFHBEHHST 2 wijLIg LOIMIILSCHTCIS®ET
O (FUTEGRUG  6ILILG  GITLUMSL  uHMIE  SHGUMTLD. Quiun fiugHuied  n LiquyeTEn

LIOVIMILILSBHTaUUIGT LFFuIbISTTSES®TCUIT HV6VE 1 LIQUIGTET LIOMILIL|HCHT®a
FLOGSTLIMTL 19 GOT eLPGUIAIBEST ST LILIGTLI(HGHIGAUTLD.
® 3.3.2 (a) g 1w uipshanilsd Chpmid (The Fundamental Theorem of Algebra) ®

P(x)=0 e1ay1Dd LIcbeYmILIL|HCHTewe FLOGTLITL 1Q 6T 6p(1h eLPGULD a 6Tavfleh (X-a) 6TedTLig) P(X) -6br

(b FHTIesT@LD. 6160TGau P(X) -687 g >1 A@Lb. a opmib b eresiuemau P(x)=0 -Gbr eLpeurhiseir

6T6aTleb, (x-a)(x-b) eT6trLig) P(X) 68T §p(h STIessim@LD. AanHwimed, P(X) 687 Lilg > 2 6768 Fa MGUITLD.

Bai10unGm, P(X)=0 -&@& n eLpeubiseT @) (BhsTeD, HH6HT Lilg 1 AFCaUT A606VE AHNE CLopLi” GL

BBS5SCauessT(HLD. ASTAUF, N LIQ O GTET 6p(h LY NILILECHTme FLOGTLITL I 6T (LPGUHEIBET N-dd

Guopui’ (h @msE1g.
WS UGS oL BCSe@T unl sHD®S Hoaralsy CHTeTGautid. P eTepilh

k+1

LML SBHTaMa FLGTUTL 19N (x—a)" 616U @b Stresiwnsad (x—a)™ smyesiwuns
B)OUITLOGVILD AGLDBSTCY, a GTERILD eLPEGEIGHT Lo HIG\B6EST k 61651 M HLPSSHLILI(HLD. D SHITGSSILOTS
X' =6x+9=0 wopibd x’—7x* +159x -9 =0 AHw vMIIGCHT®aUF FLOGTUTHEEHSS 3
GTILD  ApVSEHGT oL BIOEGET 2 AGD. QG FULIOLIGTE®ET  BTID  COEUPFHHTTHL
LwesTL(hgsedlevancy eTetmIad x° —(4+2i)x+3+4i wHpib x* —8x° +26x” —40x +25 = 0 6T6hTm
LI GCEHT®UIF FLOGTUT(HE@HS@ 2 +1 6TaID eLpeVSHletT Lol HIGEET 2 ASLD. (b
LIOIMILILSCHTIa FLOGTUTL QG a 6TeILD eLpeuGHleT Lol hiGlsessT 1 616ImTey, a  GTGHILIG]
LIGOIMILIL|S CHTEDG FLOGTLITL 1QGST GTEVILI PLPGULD 6TGOT AHGDLPG:HBLILI(HLD.

P(x)=0 -4@ wLhQsammeniyd CFids n epeoiiseT @bbsmed, AIGUASID Fal Lig
n -&@&F FLOLOTSBAIT 2H606VE ADSI AFBLOTFBUSTET B)(hSGLD 6165145 HTessIHGnTid. Gaumy

anismssefley CFTaOBHNTO 1 LIQUETeT @b  LOIMILILSCHT®a  FLOGTLIML 196
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PLPGUAIB@BLGT LOL KI0)EGETaewTU LD CF T HEISHEN LMD AFFLOGTUTL QNS N eLPGUHIBEHS S,
GLoeb @r1s)" 6TeTQULD.

FLochuml 1gueliGauCuw  lsayb wpSHwsHand aumiihs CaDmhiEailed 6Tn gLl
Buimsessiigd CHHMLOTGHLD. 24568 [BlemLiessiid @)bmTele6sT LTl GEHI 1 GEMG AITHLUL LG GTETLIGTCY
CDDSEGT da DI BlebLicw Sl DIS SILILL (HETETS).

Gappip 3.1 (DngriLsnL Guipsaoizsnd Ghpmin) (The Fundamental Theorem of Algebra)
ug n>1 erew 2 6rer RAIGGUT(H LGVIMILILGCHT® FLOGTLITL IQHESLD GSEDBSLIL FLD 63(1h
epeuLoaug) C 60 @bd@Lb.

BS5CSNDSHHT Fo DM eLPGULOTS 1 LIQUIGTET §p(h  LIGOIMILIL|SCHT®O  FLOGTLITL IQ DS
eLPURIGATIGHT LDL 5160)B6ETanessTL LD He8sTSEIeD 6T(Hd&Id C\BTe8T(h G®MbSLUL FID n epevhigser C 60

BFGLD 6165 [FlemtI5E @uigviid. BLogl euTssHed @b Fn HeEdmuLD O\BTEHSSHI Fn MIcwTT6H

n LIQUuGTar 6, Lsvemili&Gsmeaney FLoatum’igndg C - Fflwnsg n
LPGUIEIGGT SAUDMIGH LOL MIG)EEETEauTLLD H(Fdleb OMBTeTariiLL (h SiewLoujLD.

fov  preonSiflwiser GLoMEESTL  Fo HEODSSTGT 2AqLiLemL  Quinsgesils GHMDLD 6Teus;
CIICLY)
3.3.2 (b) afuwi’ L_1aT6d1 FHSHyib (Vieta's Formula)
(i) epliug ueveILIyEECSHTMmeud FLoGiUmL 19 Hamest aflwl L melletr Fdd)Tib
(Vieta’s Formula for Polynomial equation of degree 3)
Bash) g1 Gutesin CFBTLTLS®ET 2 wijLlg LYeMILILSCHTmIS@BSEGHLD elifleL(hseTLD.
SLbGSHTEILD (APLILIQ LIOSIMILILS CHTE6 FLOGTLITL L H(HSHIGAUTLD.
ax> +bx* +ex+d = ().
29 'L @uinsessiiad CammeEleiniig @)EnH@ eLp6st M eLpeUAISET 2 68T (h. e o , 3 LoMHMILD
Y 61657%. TR Ga,
ax’ +bx* +cex+d = a(x—a)(x-B)(x—7y)
QULILIGESmS liflayI(hSH) 196TQUIBLOTHI GTULHSHGUTLD.

ax’ +bx’ +cx+d = ax’ —a(a+ B +y)x’ +a(af + By +yo)x—a(afy).

5B A (DIGHMeT OFLpdHaman L,
—b c ., . —d . .
o+ pB+y=—, af+ By +ya=— wpmib affy =— erevl QmevLp.
a a a
LevImILILd Canevander Lig 3 erarugmed, a =0 erarmlpdEGauctr(hib. QseIned a -Aed

UGLILG] ATSHUPSTOTEHTGLD. DD (LPLILILG LIV MILILSHCEHTauGT eLpeuhiseT LpewnGu o,
LoMMILD ¥ 6TGuTl6Y,

- Qsap = —(a+p+y),
x-681 Osp = af+ By +ya , oHmib
el 2 pi‘iy = —afy .
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(ii) g n >3 2. ®Lw e DILILS CHTaney FLoGTUML 1gNEMeT L L TelletT FdblTLd
(Vieta’s Formula for Polynomial equation of degree n > 3)
GLom&sesst. G)HTL 16T n Dwgug  PHED LHMILILISCHT®meU FLOGTLITL LG MHEGHLD
Lo nm@Lb. @(h n UG D GTAT F®UPHE®N LOIMILILSCEHTE®O! FLOGTUTL QG  eLOGUAIEHET

a,,0,...,Q, 6I6u6Y,

x" 61 Qs Lp = Y. = D
X" 67 Qs (ep = >, = Daaq
23 = _Z Q0,05

X ~G3T Q)L = 2, = )V Daa.a

X" ~6t1 Qs p =

n—1

x° -6t7 G\Bp = Lomled)

g

(1) ¢a,..q,

Qg Zal GTGHTLIG| AT ] CLPGUAISETIGHT o (HFH6V, Zal% GTGOTLIG] AHAGTIG ] CLPGUAIBEGTILLD

Byeserig ressi(h eLpeubIEeTis 6T(HdSIS0HTeRT(h CL(hdbld Sl G@&d Lo ILE T 1’1 6) LIGVEHT,
Zala2a3 GTGHTLIG| AMETSHG| CLPGUBIGEGTUILD (LPLDELPGSTNITS GLI(Bd:Ed KoL G@GLD Lol Eerlesr

® I L' 16V LIGVGHT, 6T681%5 O\&TL TS wins QaieiesiressiGLo GmlndL (hd CFmevelld G\amesarGr GumseurLp. ®
d(WSSIGSTL L, o, B,Y, opmid & erediues mrmulg (F&I7) LIS CHTal FLOGTLITL 165

LPGUAIBGIT  6T6BHI6Y, Zal GTGTLIGNS Za TGO LD, Z:ocloz2 GTGOTLIGNS Zaﬂ GTGUIQYLD GT(LPSHGVITLD

25Cal,
dYa  =a+B+y+s
daB  =aB+ay+ad+Py+PS+ys
Zaﬁy =afly +afod +oyd + Pyd
Z affyo =afyd
eLPEURIGGT GG ILIGHL WITEST 6TGReT aulq QUd b @) (BhHTavID B FHHUI GMUT(HH®ET aUFHS5HTS%
LwesTL(H S &IECmITLD.

215 1oL 1510)56E8T O\BTGHTL eLPGUAIGEET S DHIITG@BHLOBLITS HAIGLD CHMa. 2 HTTGSILOTS §p(Ih
ApriLng  LOIMILILSCHT®a!  FLOGTUML IQET  eLpevmiser 1, 2, 2, eraifle, Za =5 1opmib
D af=(1x2)+(1x2)+(2x2)=8.

Gonsessi  afaunssHell(bhsl, R0h SDVRH®D  LIOVMILILGCHT®R!  FLOGTUTL QDS
ALPQUAIGETGT  Fal L MGG  GTGTLIGI X" -6  GeRIBHDS (—1) -260  OQuUmSs  FHldLSGLD
OUBSHMOSTOHUITGLD.  GLogYid, epeuhigeilesr OLBEBNLGGT 6T6dTLG LOTBIEY 2 miienLs
(—1)" -6b Qu(B%d HOLLILSTESLD.

111 FLOGTLITL 19 ULIGY

‘ ‘ 12th_Maths_TM_Vol1_CH 3_Theory_of_Eqn.indd 111 @ 16-12-2022 15:04:38 ‘ ‘



B [ [ [ ® . EEES

IhHHIHBT_ () 3.3
a,B,y emauemas X +px’+qx+r=0 eIgb FLOGTLTLIQGT eLPGUAISETTS S(BHST6D,

1
Ospdsariesr 2iqliLmLuleh T /5'_ ~GOT Lo IGDLIG HTCEST .
/4
Lol
X’ + px’ +qx +r = 06T@ILD FLOGTLIML QG oLpaURISEGT o , B, LODMILD ¥ GTGTLISTGY,
D a+B+y = —p wppub 23 afy =-r.
616016,
1 1 1 1 oa+p+y -p p
_— - —t0-—n--— = —— = .
Br By ya ap  afy  -r r

3.3.2 (¢) OBIHSHSHLILIL L oLpsOhIHM6T 065G LIsONVIDILIL|SHGCHTnaF FLOGTLIT(HFHN6T
D (HeUTdhGHZHs (Formation of Polynomial Equations with given Roots)

B)(BLIg & FLOGTUMTL IQGHT eLpaUhISET C\Bfb)(hGLOTGITEY, HFET FLOGTUITL L AMLOSGHTLD.
BUIOuTpgl, eLpevhIEmeT  ABIBE(BHSTD 2 wijLilg FLoGTUT(HSEET GIHIBIGHLD 2 (BTSS!
61681 UMM SHGUMTLD. o, Ly ..., 0L, GTGHTD CLOGAIBEGT 2 WL §p(h N LG LIGVVMILILSHCHTmaIF
FLOGHTUITL GOL GTRIQITH] HTGHSILIG?  HTTessseesr QLBSSNUIGTTS (6 LIGOIMILIL|SHBHT®aUF
FLOGTLITL DL GTULPHIIE] P(h QULD AGLD. ABTOUE, 0,0y, ... 0L, GTGS CLPGUAIGGTILIGOL LI §(Ih

® LGOI MILILHCHTeeUT FLOGTLIT(H ®
(x—o,)(x—a,)(x—0)-(x—0,) =0 H@LD.
AR @aITn @h LOIDIISCHT®F FLOGTUTLI ML TUPHIAIEI QILPSHLOMN.  FI L
aqaIGSled LOIMIISFCEHT®F FLOGTUTL WL 6T(1pSH AHHF FewisEBHEeT  CHamal. A6V
OBUPSFH@BSSLD  LPVBIGZ@FSSGLD 2 6iTend OFTLjifewert LweTL(RSS) LevmIiLSCHTmaIF

FroGiiumL e Griquins BLoLored eToflans eTupdlail.  @uigib. GLogitd LPLHIGILOTSE 63 (Th
LIOIMILILSBHTImaUF FLOGTUTL L 2 (HauTdsToGeuCw 6Thg (b GO L A(BFHGSETT X —68T

OCaspaaluyid eTpHlai @uisib.
LPGUAIGGT L, B LOMMILD Y 2 GOL W 6§p(h (LPLILILG LIGOeVMILILSHCHTemeud FLoaTLIM(h
X —(a+B+y)x* +(af+ By +ya)x—afy =0 AGLD.

Ay 0y, A, CLPRURIGETTES OIBTGRTL. 1 LIQUIGTET 6p(1h LIV MILILISHCHTEG FLOGTLITL DL
x" - (Z a, )x"" - (Z oclocz)x”"2 -~ (z a,a,0, )x”_3 +o4(-1) o, 0, =0 eT6w 6TLpSGUITLD.

Qi Zal , 20‘10‘2 , Z:oclozzoz3 e ASNWIGHT LPGITETICT QUEDTWIMISHLILIL L DAIUITGLD.
© 1IN, 1,—2 Lommitd 3 AHNI eLpeUhIBETd: O\BTERITL 6p(1h LebeymILiL|SHCETaIdF FLoGTLIT(H
X —(1-2+3)x7 +(1x(=2) +(-2)x3+3x1)x —1x(-2)x3=0 H@LDd.

Qamaid &HEHGGUTE x° +2x° —5x+6=0 erami@. (X-1)(x+2)(x-3) =0 616TLIST

N fleaundaGo x° +2x> —5x+6 =0 6165 FAUMTIILG 4 TouLDeNESS FalqUISTGLD.
|
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IhHH1HHTL_ () 3.4

ax* +bx’ +cx’ +dx + e = 0 -7 eLpeviiBefett euridshisemer 4 (DB Hnets. Qg a = 0
2ASLD.
Sjay

ax* +bx’ +cx’ +dx + e = 0 -6 eLpaviiiseT o, B,y LommILh S 6161, 6TeT (e,

2, =a+f+y+6 =—é,
a
>, = af+ay+ad+ By +BS+yS :£,
a
d
2y = affy+aBs+ayd + pyd =——,
a
e
24 = Otﬁ}/5 = —.
a

a’+ B> +y° +68° -6 dlienus sremGauest(HG)Loaslleh,
(a+b+c+d)Y =a’ +b* +c* +d°* +2(ab+ac+ad + bc + bd + cd)
eTILD (APHOMTHELOUIeDETL LIwcHTLI(HS % Cauessr(HLD. 6Ter G,
A+ PP+ +87 = (a+B+y+8) =2 +ay +ad + Py + BS+¥5)

Il
|
Q|
N—
o
|
o
7\
Q|0
N

IHHBHIHBT_ (B 3.5
X +ax’ +bx+c=0 eIeim UGS FLOGTLMLIQET — eLPGUAIGET p:q 7 eTanild alHlHddled

ADLOWI [hLIBSEDGTEUIS FHTCETS.

SHjay
LPRURIGGET p 1 q T eTayild EGSSe QBLILSTED, eLHGUBIZE®ET, pA,gA LODMILD 1A 6TesId
OB167T %, B)6st,
2 = pltgl+ri=-a, (1)
2, =(pANgA)+(qA)(rA)+(rA)(pA) = b, (2
25 = (pA(gA)(rA) = —c, ...-(3)
1) =>r=-——"2 e
p + q +r
@)= AP =——— 5
pqr

(4)-g2 (5)-6b DS, BLOSG Hevi_LiLig)

3
(—#j = —ﬁ = pgra’ =c(p+q+r)’.
|
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IhHBHIHBT_ (B 3.6
X’ +ax’ +bx+c=06Ta@Ib APLILIQF FLOGTUTLIQET CLPGURISENGT GUThBHIBEGNT CLPGUHIBETTH
QMBTGESTL 6p(1h FLOGTLITL WL 2 (T G%.

- X’ +ax’ +bx +c = 06T@ILD (LPLILIGF FLOGTLITL IQGHT eLpQUAISET o, B LODMILD ¥ 6T65%. 6T68 6,
Xi=a+f+y=-a, (1)
>, =aB+By+ya =b, ...(2)
>y =afy =—c. ...(3)

a’,B’, whHmid ¥’ AEH®D CPHBISATTSS  CVBTETL QUh FLOGTILUTL ®L O (HaUTdhS
Gauessr(hLD.

(1), (2) ommid (3) ASweunemi’ LwesTL(HSSE), 196TaIHaIesTAINDS H68TL BIGITLD :

Y= a4+ By =(a+B+y) —2af+ Py +ya)=(~a)’ -2(b) =a’ -2b,

X, = @By +yial = (af+ By +ya) = 2(@B)(By)+(By)(ye) + (o) (o))

= (@B + By +ya)’ =20fy(B+y +a) = (b)’ = 2(=c)(~a) =b* ~2ca

Xy = a’Bly’=(afy) = () =c.
e101Gar, CHemauITest FLoGTLIT(H,
x’ —(az +B° +7/2)x2 +(a2[32 + By’ +y2a2)x—a2ﬁ2y2 =0.
x3—(az—2b)x2+(b2—2(:a)x—c2 =0 ASLD. [

@ IdhHIEhHEM_H) 3.7 @

P GIGTLIG @(h GLouiOwIesT 616sileb, 4x” +4px+ p+2=0 6T@LD FLOGTLITL QG eLPGUAIEGNGHT
FHCTLOGUI P -GS A1Q LILIGHLUGH 4TI
Sja

a1 A= (4p)’ —4(4)(p+2)=16(p* — p-2)=16(p+1)(p—2) AGLD.

e
—1< p<2 eretled, A<O

p=—1 26bevgy p=2 eretled, A=0
—0< p<—1 A 2< p <o ereled, A>0
e1651Ga, O\BT(HSHLILL (HSTAT LIGYeIMILILSHCEHTMRUS S,
—1< p <2 er6tleb, HULIOIIGET eLpeLBISETL QUINMHEGLD ;
p=—1 26z p =2 e16vfled, FLOLOTGH GILOUIOWIGET eLpeuhIBeETLI GLIDMI(BSGLD ;

—o0 < p < —1 BI6bevg 2 < p < 0 616816D, OleuaIGeumTest GLouIGIGHT eLpeVRIGEETLI QLMW (HEHGLD.
. |
Luama 3.1

1. @ sa1d FHar1 Quiiquilest Ldshismar 1, 2, 3 AVGHT ASSTNIUSTC) FesIFFSHITL
O 19 ufetT Qs TETETeTaaUaiL 52 H6T HVGHET ALHHULPGTET HeTd O\ FaIaIBLD Sevl SEng)
61651160, BV O\ F@IBSHBGHT O\ HTGTTOTEDEIS BTGV,

2. O&1(H&SIILL L eLpeBISE6eTd: C\BTERT(H (LPLILIG FLOGTLIT(HBEET _(HUTdH:GH%

(1) 1,2, wmmip 3 @11) 1,1, ommio -2 (111) 2, % ommito 1
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3. X 4+2x +3x+4=06rauld (PG FLOGTUTL IQET eLPGUAISET o, B LommItD ¥ 6Taufled
SLDFHTEILD eLPUHIGEETT O\HTEET(H (LPLILIG FLOGTLIT(HE®ET 2_(HAUTHG%.

(i) 20, 2Buppid 27 (i) i,% whpib (i) —a,—f wppid—y
o Y

4. 3x’ —16x" +23x—6 =0 6TapiLh FLoGTUML 196 @)1 eLpavibigarflest GL(BsH6e 1 eTeufleh
FLOGHTLITL 19 @06V S ST
5. 2x* =8x” +6x% —3 =0 6T@0)LD FLOGTLITL 196 eLpaVAIEGTGHT QT SEHIEGTGHT Fo DBV HTEVSTS.

6. x —9x>+14x+24=061atd FioahiuTi'igest @b  epeviuser 3:26168Im  alEBHHb

DALOBEHTE), FLOGTLITL GOL ST db.
7. a, P wHpid v Abhwer ax’ +bx” +cx +d = 06TapiLh LGV mILILISBHTEa FLOGTLITL 1 65T

eLpeURIGETTSH B)(HLII6HT, Q\BLpSHSET auTuilevss Z ﬂi -GOT LD IGDLI HITCHOTS.
Y

8. o, B,y nmid § AHwest 2x* +5x° —7x° +8 = 0 6T@ILb LIGORIMILILISBHTE FLOGTLITL 1 65T
eLPQURIGGET  6Tedtleh, o + B+ ¥ + 6 LommiLd ofyd AEIDDBINEST  eLOGUAIZATTEALD  (LH(LD
GTGRITHMANT QB (LPSHHMTHRLD O\BTEHsTL 61T @)IBLILG. FLOGTLITL GHLd> FHITGETS.
9. X’ + px+q=0whpid x*+px+q =0 @ FLSTUTHSE@BSSID @B OUITHaUTET
® eLpeuLD @)(BLINGHT, 241D eLpGULD M 2I6V6VF/ q,;_‘f%@m TGS GSTL (H%. ®
q9-9 p-p

10. 1216007 2wyeperer @ b @b uGHserns wpPlbgiarers. wpnlbs @i ib
a7 @G Spliugd), 2 L ifer CunugHules BerdHeT SaTeLPeULD U@ LD.
Bhsd FHaU®V SPUILGHUNGST BeTidD HTeID AUMHUND FHewellHelic) %evTdHTS%
DT H WIS,

3.4 LIOIMIILHCHTeDIF FLOGTLIT(H BT GlFh1pdhdhiarlled LIGOIL|%HeIT
LODMILD CLPVTHIFHNT 6T LIGHTL|FH6IT
(Nature of Roots and Nature of Coefficients of Polynomial Equations)

3.4.1 &pLIsH6T clpaVhIdeit (Imaginary Roots)

OLou1GuwIcsT O\BAPFHH@BML W 6315 B)(BLILG FLOGTUTL IQM&EE o +iff 6TGTLIGI §p(Ih CLPGULD 6TGsI60,
a—if GIGNUGILD (I eLPGULDTEGLD. @UImL LILuGHUID 2 wifiing LevIMILILGCHT®ISHEHSGLD @)%
OuIT(BHEILD TG TLIEDS BlemNIGLITLD.

Bevf) FLoctrumt’ 1guiwiedevieirer L)s Lpddiwidgiaid aumiinbg Cenmhiseilsh spetteom Hlem N 1GLITLD.

Cappip 3.2 GYewnenidh HOUIGLIEH cpvd Ghmmip (Complex Conjugate Root Theorem)
OLoiOwesT O\BLPSHE@BL W P(H  LIGOIMILIL|SCHTMe FLOGTUTL QNS Z, P(H HeVLIGLIGHT

PLPGULD GTGBTIGY, BT B)ewessids HEULIOILIGET AHTaIS], 5 ~LD eLPGULDITSH B)(hSGLD.
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[hlehL163MLD

P(x)=ax"+a, x""'++ax+a,=0 erehiug GCuouiGuiessr O&BpSS@B®LUI  6P(h
LGOIMILILEBE TS FLOGTUTEH 6165, @UILGSNILILSCHTMG FLOGTLTL QNG Zz,6TeTLISI 6p(h
eLpeVLD 676815, 6TanGay, Pz, ) = 0 %@LD. Gevf)

-\ _ —n —n—1 —
P(ZO) = az,+a, z, +--+az,ta,

n n-1 _
anzo +an7120 +"'+GIZO +a0

o n n-1
CanO +an_1Z0 +---+alzo+ao

(SIS GI T -HGLD A, 6T6dTLIG CUUIGNLIGHT GTGTLIGTE) a, = a )

n n-1
anZO +an_IZO +---+a120 +Clo

= az/+a, z ' ++az,+a, = sz:O-

2SS/ P(Z_O) = 0; @0 (h! GTLICLITOBEVGUTLD z, eLpeVLDTH B)(BHEMCHT, A IGLTOBEETLD
26T B)weurd; HeVLIGILIGEST % eLPGULDITS BB GLD 6T6dTLIG OBarlauTSng. u

adaGra@ih 2 @ SalCUETaTELT 6Tel iaralleney, 24d @b el welss Hev
LOTGSSTQUT EHET HUIBIGRITTHET. RAUCUT(H (LD GTGETEILD 63 (1 GIEIHULP DI GTEHT 6TGATLIHTCY RAICUT (TR
OLou's GTEBTEILD 6p(1h HEULIGIIGET A@HLD. 6Tes1Geu GLou’s 6768 @GV §p(1h HEVLIOILIGETEDGET AHHTRIS]
B #0eraiibig o6en a+iff eTa@id A@iolneh o 6en eTemasmand GBI Godibm
SLIGILETT 61635 CBeflours GUINI(HCeurLd. Hev HIeTAMLTSET B)FSHHILI CTEITEETS: HMHLIGHET
TGO 6T681d GMI N (Heucus(h.

® @y 1 ®

z, =0 +if eT6ts. Qg B # 0 A@Ld. craGa z, = —iff A@LD. P(x) =0 eTaniib QuouiGhuiasr
OBLPS ST 2L W1 LIGHSYMILILFBHTED6 FLOGTLITL 1 65T §p (1 eLPGULD & + I3 6T6vT16Y, @)enessids HeuLiG)LIGEsT
eLpubCaMmeHletiiig o —iff eredtugid P(x)=0-65T p@h eLPGULOTGLD. QULSBLOME GLODBGEITL
ansfwgHoe SUOUGET epeiseT G UPEHRSTTESSSTH ALOUJLD GTGHTLIT. A4eTT6)
2 airenLoudleh LebemILiLdCareavauuilelr C\BLpdser GlLowilwesTsen s GmLie, GLownuhn seLiGlLIcHT
ALpEIEET B)ewewsTdiseuLiOLIcHT GFTig eLPGURIBETTS SHLOU/LD 6TGHLI GWIT(HET &6 er Geuedr(hLb.
@Gpiijsmy 2

BHeO B 6ThSOUT(H PHedD 6Te8sLIg CUou IO IGHT CMFBULHGHG@H®L I LIV MILILEEHTM®E

FLOGTLMLIQD@GLD G®DHSULFID (5 OLouiOwiesss epevld B BEGLD; 2 cBaniouileh GLouiGlwiessr
CBLPFHH@B®L U PHEDOWIGESTLIG  LIGOQIMILILSHEHTMme FLOGTUTL 1Q68T GLouIOIGEsT eLpeurhigerflesr
GTGBTERS B RMEMLILIGHL GTGETGOTTHSHTGH B)(Hd:@HLD. ABHBLIM6sT M) CLou 161688t O\BAPFHH@BEL U
QL Quietug  LeOIMIILSCHTMme  FLOGTUTL 1965  GULoUIONIGHT eLpeuhisaet  6TetiTesld:em%
B ®LLILGDL GTEESIESITHSHT6H B)(hdGLD.

eI(hHHIHhHT_(h 3.8

2-3i -0 PGULDTES  OFHTGSTL.  G®DhSULF  Liquil 68T  OouwiGiessr  O)EUPSHHGBHEL I
FHM6eVP DML LIGHeYIMILIL|HGHTeUSF FLOGTLITL GHL HT68TH.
Sjay

QLo 1GwIcsT O\BLpI:F@BML U CHEAITES LIGVQIMILILSHCHT®maUF FLOGTLITL IQGT (b eLPGULD
2-3i GTGOTLITGY, 2 + J3i GTGSTLIGILD 6p(1h CLPGULDTEHLD. GTGTGa, eLAGVAISGIIGH Fa (HB6D 4 LommILD
epeviiganletr GLBSSOSTMmE T ASGLD. A®SWTD X —4dx+7 =061681UgG @@ GLowiGwiess
Ol Lpd BB 1 CHAULILI(HLD HMVspMEMLI LIGOVIMILIL|HCHT®aUF FLOGTLITL TELD. [
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3.4.2 2M&HBHapwr o1 cipsdmikait (Irrational Roots)

ax’> +bx+c=061aitd @BLUIQEF FLOGTUTLIQET QFUpSHT NEBAPDT  CTHTEHGTTHSHTEHT
B)1555GauessT(HLD 6TaWILD GUTLDLISEG 2 L LI(HSHesTe Flov ATaveLpt’ (KD (Lplq &yseartl QumeurTid. a,b
whid c ol NEFUPMI  GTETH@E®LUW p(h QLigd FoeTur(R  ax’ +bx+c=0 6T
QIpSHDGUTG A=b" —4dac eTeiayid 7, LODMILD 7, HAHWIGT oLpGUHISATTSALD O\ET6T 5. @& FLouwiddleD
A=0ctadfled 7 =r, A& QbF epevld GLowiGwesTeniTs Lol (HLocvev. 2 edsrenouliled @& b
NEHLpmI GTEESTEESITGLD.

A @ 10as 618 eTafled R -6 VA eraiails sowisHnatd @ fleis) B ma@io. Groavitd &)
Goumyui” L GUou'1OwIcssT Lo ILjFHEETU LD GILIMGUITLD.

aured VA erettLgy a, b ohmid c-651 A-6ir GBI L Hev LoFIH@B5E Lo (HGL N EBwpmI
GTGUSTIGOITS AGLOWJLD. 19D LOBNIL|FGHS S NEHAPMIT GTGESTGESITSH HGDLDUJLD.

VA a6t @ BB pm 6168 e1axfled 7 oHmILd 1, AW BT HGL NEBApmI LHLILITS
<HGOLOUJLD.

VA er6t1ug) @ oEswpmi etetsT e1asfleb 7, opmith 7, AW BresTHGLo IDBwpmT LIS
<HGOLOUJLD.

BsamavisHed A>0 eTeled erdFLowmisaney, VA ereugy eEswpmi LoBImEGeur e
NESAPMT Lo LT SBeuT HHeLOUJLD 6T68T 6 (15 IGwTIT HLDOLPGHT 6TAPEIMGI 24TCDT? BBHM S DL HTGHT
Gauasor(hLomulletr, Osupdhser aEHupm TS Ts  QURLILUST®  A6TehUgId  NEBLpmI
TGO HS ST B BSHGLD CTTLIS HaUesdsd SoHas). cTeanGeas (m,n) eTehiLigl m LOHMHID n -G
QU@ u@dd) ereiLasd GGG, (m,n)=1 erguomm  m wppidb 1 eTen Hev o
APAPSH@HEG A =% <iwuid. @UiGung A Bspmy cTeseniTs @@BSs m DD N
APApauT S EHITaTTS @)% Gauatsr(HLb. BE6T LoNIGEGVILLD 2 ¥TenLo 6768 SAmlweuid. Goytd A
NESUpmT T6sIewITSE @(KbE m OHMID N ALPLY UTSHBLOGVGVTLIE B)(Hd%s Cauetr(hLb cTes
AWNLIGVTLD. @)FGHT LDMIFHEDGUUJLD D_GTDLOUITGLD.

pLODWID g 6TGhTLMma NEGAPMI GTCRTEHATTERLD \/5 GTGOTLIG NBIHUPDT — GTGITGHITHALD
DADLDHS p+\/g GTQILD ANEBUPDT TG QUM BLOSEG (LpesTarGr LfFFWILDTISTIGLD. BS5E
cIesmar  (p(H(H  eTedl  ADLPSFOMILD.  FeuLIOeT  epevhiseents  GureiiOm, (B
LIGOIMILILSBHT®UNGT eLpeulD p + \/a eTaofleh  p —\@ GTGHTLIGID AHBH LIOIMILILSBHT®ISS,
ADNGE CBLPSH@HLD NEBUPMI GTETHNTS QhSGLOUL FSFGD, R(B CLOGULDTES HGHLDUJLD.
SGULIGILIGEST eLpeVBIGEET HlemgaL1 LeTU(RSS 4B auflapedmeus ki@ LweTUBSS) @)dbam nmi
GTHGO\IT(H Lilg LIGYEMILILFHBHTEE FLOGTLITL 19 HEGLD QUIT(BAHSILD 6760 [6lem195% @UIeVILD 6TGTMITEYILD
B)pLig ucbamIIECHT®eud:S Lo (Kb Cxmmid 3.3 euruilevns HlemMiGumLp.

Cammdbang blemNS@SLD Apestesty HILD DSTQUIHLD H(HIHISE®ET HlewesiaydarT Gauessrquisp/

SAUAWILOTGLD. a pmid b eTehLes SHSLOMI CTRTFNTEALD ¢ 6TedTLG p(H BB LPMT
GTGRITGRTITHRLD AMLObG] A + be GTGHTLIG] 63 (1 BB M 6TEHT 6168 AHGLOWI CoUGHST (HLOTETTE) @ DIHNLITH

b 161G LFSuIoTSSST68T B)(Hds Gauessi(hd; Goaid a+ be = 0e61efled a wonmid b Qress(hGLo
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LFSuwonsssnest @) hss Gauessi(hLb. FIGTIMIS, a+ b2 e Q eravfled b e16dTLIZ LLFEUILDTSSSHT6HT

B35 Gauatn(BLd. 567, a+b\2 =0 eresfled a=b=0 LD, Baof) (b OUITSHIITET (LPIG QIS Fa 1f]
HlmieyGeurtip.

\
Gaxpmip 3.3

P LODMILD q GTGTLIENE eBIHLP DI GTEETHATTHALD \/5 GTGOTLIG NEGHAPMIT 6TGBT 6TGETRLD O\BITGIT 5.

ADNS G| O\BLPFHH@BLD NESHLPNY 6TBTEHAT TS B HSGLD I (LG & FLOGTLITL IQGHT 6p(1h eLHGULD

p+ \/3 61Gvtley p — \/5 GTGSTLIGILD HBH @)IBLILG FLOGTLITL 19 GIT ALPGULOTS HGDLOUJLD.
\_ J

[hleHL16NLD
B(BLIQ FFLOGTUTL IQEDET QI SEMVRNED LIMILILGECHT®MWLITES H(1hd) BSCHDNIMS
B mieyGaurip. @B Guirestmy, 19 LGOI |SCHTE®IBE@BSHGLD 1 DIGIGUTLD.

P LODHWILD q GTGTLGGU IEFAPM 6TCETHETTHLD \/5 GTGTLIZG IEFHAPDIT 6TGHST 61681 LD G)HT6T .
x* +bx+c =061a0ILb FLOGTUAL IGDS p + \/E GTGTLIZ §p(Ih CLPGULD 6T6815. @i b Lommitd ¢ B wpmi
GTGBOTHATTEHLD.

o 6TGHTLIG LOMOIDIT(IF eLPGVLD GTGHT . eLPGUAIBETIGHT Fa L 1 GLOIBTEEWIS; HeuTd:E(HLDBLITH),

Ot—l—p—i-\/a =-b
® e1aiiGaua ++/g=—b—p e Q. Goguid, —b — p 6T6TLIGNS S 6T65TH. 6TTGa, oc—i-\/;:s ASLD. ®
OERCTE
a=s—\/3%@m.

eLPeUBIEETIGHT OLI(hS BB TIEHMIUIS HevTd:E)(HLDGLITS),

(s—JO)p+g)=c

616eGau (sp—q)+(s— p)\/a =ceQ.e1a1Ga1, s— p=0. QEOBBS, 5= p ABGLD. ADHBUITED,
a=p—\/g.6‘r6m@almfj)g)@6vm p—\@%@m. m

GPICILjeDy
GHHMLD 3.3-G8T Fn_ MM HT68T TG TES CHTGATMIGTTRILD Ll C\BT6T oIS FHlq 68TLD. GLDMSEEETL

GCanmsdest s pilward &(bés) AHswn Oswssmars QT @@ LOIDILILSECST®a
FLoaGhTUm g 6T aNEBpmT eLpeubiser CEmiquimsdSmett BlaLpLd " eTehTLg) Sauml. gGeasley, X0 —2
GT@QILD FLOGTLITL 19 M@ BT 63(1h AIESUPMIT GTGHT eLHGULD, ABTIS] 2 2 GiTengy. FlFFwionsEGar Lomm
B)(15 eLpeVBIEGHLD GILoUILIDHD HEULIGIIGET GTGRTEGT TS AMLOEGTNG. (e WTEa?).
sIlhHBHIHHM_1) 3.9

2-3 -0 apeulDTsd;  O&Ter.  GnbsULF  LquiL e  IESwpm  COFBUPIHE@BEL LI
LIGOIMILILHCHTRUF FLOGTLITL DL I HTGES .
&ja)

2 /3 er6t1Zy) (I eLOGULD GTGSTLIGTGILD LOMMILD O\ (Lo BT eINEIBLP M GTGESTHGT TS @) IBLILIGTGVILD,
2+4/3 GTGSTLIGILD 6Q(Ih CLPGULDITEHLD.
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x* — (eLpeurbiselelr & (H&e0) X + eLpeurbigales QLpES0CHT®S = 0
GTGHTLIG] (LOS G CHE@GUUITEH LIGVeYIMILILISHGHT®6 FLOGTLTL TGHLD. 616566,
X' —4x+1=0

GTGSTLIG] BLOS By CHEmUWITGHL LIGYeYIMILIL|SHGHTE FLOGTLITL TGLD. u
@Spiiny

Qi@ alemelled s upm CBUEST  eTaid QEFEAINCODALT  AGHWTIENILOTEIZ).
Bevaatweflss, x—(2-+3)=0 ereiug 2—3 -8 PLPGULDITES OMBTEETL LIGOQIMILILS: CHTenald
FLOGSTLITL 1% 2_GITGT). AeWTTed QFNE 2+ NE) eLPRULDGVRV. BLpSSHTeD CHHMLD HlemLicsed et
STLILL (HTeT ).

@g)j)mlb 34 \

pLopmid g AFwmal NESUPDI CTETHATTSALD \/; LDQ')QJL'D\/g 2fwiemar aNESLpmT
GBI HGTTHALD AHMLOEMF 67657%. GLOGYILD \/; LDQ.)QJL'D\/g 2AE @euDmIGT 6681 mI LOHOMITGST NG
ANEsupm oL hisTE @6  HA®LEDG 6165 \/; +\/5 6T6hTLIG  NEFHUPMI  CTCRTHGT
CBLpSFaTTES  OBTL  @h  LOMILIGCHT®F — FLOGTUTLIQET — eLPpGULD  6T6vT6Y),

\/; - \/E , —\/; + \/5 LOMMILD —\/; - \/a ASwanyp A4C% LOIMIILSBHT®E! FLOGTLITL IQGHT

(gosv/t@mn&. HGWLOULD. )

eilhSHHIHHM_(1 3.10

V2 -89 (1B LLOGULDITEGYLD (LP(LPSHF@MET O\bALPSHFATTHAYLD OMBTGRTL 6p(1h LIYeYMILIL|SHCEHTaIF

J3

FLOGSTLITL GOL & FHTGEST .
Sjay

V2o C V2o . S
ﬁ GTGSTLIG| 6p(h CLPGULD GTGSTLIGTGY X — ﬁ GTGOTLIG] 6R(1h HTIEHUITGLD. CauaflliynapeTer

UTSEPVS®S b x+‘/% elatTUang  LomOWI(  STgeiung  61(hdHS0%TET(H  Qavey

Bessrent_ujid OB, [x + \/% J[x — %] = x —% GTGTLIOLIMISGDTLD.

QeI mid evtenid Qevdmas el waleoame. eTeiGal, Xx° +T§ GTGHTLIGNS LOMODIT(TH
V2 V2 2
sreswnss Qanea(h @uasseLujd QupsHerted | x° —— || X’ +—=| = x'-= eres
N NE) WG 3
S GG 6T61G6, CHAUUITGILI LIGTLS@HL L LIbamILILs Caiameud Foaiun(h 3x* —2=0
AGLD. |
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BQest) FioesTuTL 19681 Siellenends sessphw  wpwievroed CBT(HESUILL (HETET FLOGTLITL 1q 65T
eLpeUBIGETIGHT SETanLD HTEESTGUTLD. B)FHHSHE A=b" —4ac -6 G®DS eI, LFFISEDSG FLod
FGTLD, OIS HTLD AENaHmed g QunriL(hEns).

3.4.3 M&Hmapm eipsvmimeir (Rational Roots)

R0 @BLIQF FLOGTLTL IQGHT CBUPSHGT AMGTSSHILD (LPLPSHET 6Tesled A LD (B (LHLY 6T,
GLoauitd 15 105 6Tt eTaxfled VA @ NHBUPMI CTEHTERTTS SOOI A (T ALPLY QUTHBLOTS
BFs Cauessr(hLb. @F6HT LoMIS®EVUILD 2 GESTELD. CAIMIQIMHBUNGD Fn DIGISGITC) (LP(LY GTCHTHET;
QBpsFaTTs Qanatr.  ax” +bx+c =0 6TehTm FLOGTLITL 196D eLPeUAEISET NEHLPMI GTHTHGT cTesIeh
ax’ +bx+c=0 Q@ PLPMITSSLOTGLD. LODIS®WITE A Q@h IPLY QUTEHLD 6Teae) LPGUHISET
ANEFUPMI GTEETHGTTGLD.

B BUpMI GTEETHDET CFBUPFHHATTH 2_GTT LIV MILILFHBHT®IF FLOGTUT(HSHET [BITLD ATTU IS
ADDISHID (APLP GTIBTEDET O BUPEHNTE 2 TGN LOVMILIECEHTMmaUSF FLOGTLIT(HHEHSHSLD
OUITHESID. 2 @TeLOUNe) NEHUPMI cTEETHMST OHUPHHETTHS O\BTCET(HGTET LIGOMILIL|HBHT®a
FLoGTLITL 19 6T, OFpdsefler aflgdsaflssr Gumgiaie Lo hifetned GLpdbSerTed wpLpd:semar
OBpdETTHES CBTe8TL LIOMILILECHT®IF FLoGTUT(HHTTH ACFH LPEUAIBGEBL G <HELOUJLD.

o2 pIFwnsEGear QSH(hevSmS OGHS FAURTSSHIL 6T BTN GauessT(HLD. 2 FTITGRILOTS, %g}
epeULDTHS  Olamesst eIBGUPMI 6TBTE®mT O\BUPSHFTTHS OBTEL (5 LIg 2 GTeT NEOD
LIGOIMILILSCHT®UF FLOGTUT(H HGDLOHBTGYILD %g} ePRULDTSES  OIBTGEIT(H (P GTGEITHET

O\ BUIFFHTTES Q\BTGETL 6Tihd LIQUIGTAT pM&dM LIORMILIL|S CHTewa b @ehenev.

@ siBHBHIhsT_(H 3.11 @&

2x% —6x+7 = 06T6bT) FLOGTUTL I9DG X -65T 6Th GUowIOWieT LoD STevaud; SIS 6Tewd:
ST (H%.
&joy

A=b>—4ac=-20<0. TG eLOGUAIGGT HMLIGHGI GTCETEHGTTGLD.
eIhSHBHIHHM_(1) 3.12

x> +2(k+2)x+9k = 0 6Ta®ILD FLOGTLINL 19GHT eLPQUAIGET FLOLD 6Tewflev, k Lod)IL| STcters.
&joy ,

@Vhi@, eLpevrhiseT FLo eTesTLgTe A =b" —dac = 0y@d. DS mbg 4(k+2) =4(9)k
616018 Rl S@L0. B0 BHHI k -6t1 Loy 4 chevg) 124G LD, u

I(hHBHIHhHET (1 3.13
P.q, 17 ASwet NGBl 6TBTH6T 6T65 60

X' =2px+p’—q’ +2qr—r’ =0 eT@ILd FLOGTLITL QG eLPGUHIGET
NESAPMI GTETHATTSGLD 61651 HTL (h%.

Lol
eLpeUBIEET IESUPMI 6TevTHeTTS B)(Hd%%E Gauetsr(h0)Loesfleh,

A=b>—4ac = (—2p)2 —4(p2 —q* +2qr —rz) 61651 @5 Gauatar(hLb.

ey Qamend  awmdhannedd(q’ —2qr + 1 )devevg  4(g-r) dT@ih apap i
GTGBTGROTT G LD. 6TGIGA, eLPGUAIBGT SIEIFHLP M GTETEHGTTS B)(IhdGLD. [ |
XII - senfsaiweh 120

‘ ‘ 12th_Maths_TM_Vol1_CH 3_Theory_of_Eqgn.indd 120 @ 16-12-2022 15:05:44 ‘ ‘



B [ ® H .  EEEm

3.5 aug aTu168lsd LIORINILN |HGHTsDIF FLoc3TLIT(E BT ed1 LI I163TLIT(h)%HeiT
(Applications of Polynomial Equation in Geometry)
Flov aug aflieh LIGTITLIE®ET LIYeMILILSBHTed FLOGTLIMT(H ST aurmufevras Blemi9ds @uigiib.
ASF®HU [6emLIGEsTRIS T Flevaunem B)hiE HTessTGLITLD.

eI(hHHIHHET"_(H 3.14

R QUL LGS (1 CHT(H Q)b LeiTefls@bd:@ GLoch Olaul’ L g/ 6168 FlDIay .
&joy

QUT(RSBLOTET HUIFHFn ) AFFIDNTS CHIHOGPLILGET epeuld 'L GHlesT  FLoGHTLIT(H
x* +y° = r’ erewayib, GrisHGH1L 1965 FLoahn (B y = mx + ¢ 61ava|Lb G\ BT6T . euL” L wLpLd G G5 (HLD
OluL’ 19 HOHTGT@BLD LGTTNEET SLOSHTEWILD P(BHhISMLOF FLoGTUT(HSMGT  SHIaUT@Lb 66T BHTLD
<2ABIG6urLp.

2

x’+y = . (D)
Yy = mx+c .. (2)

FLoadtut(h (1)-6b y = mx + ¢ erev11 (DgHNIL,

x> +(mx+c) -r* =0

61601 S G@GHLD Q)& FLOGTLITL 19 D6,
(I+m>)x*> +2mex+(c* —=r*) = 0. ..3)
6TGSTD) @) (BLIQF FLOGTLITLTH GT(LPSHGVITLD.

Qs FiocTun’ g @esngn@ Gopul't & Sieyser @evenev 616iTLSGTe 1k CHT(HLD 6p(h
QUL L (LpLd B)(B LeTeriH6hdE GLoeh GauL’ 19 SCBT6TeTTZ). ]

B Lo Bs6iT G\wesst )b FLoGsTLIT(HSeN6ST QBTGLILITEsIZ] s 1NTHUIL6b eLpeuLd 6p(1B @)(BLig
FLOGTLITL L& STHGLD HeWIEBTH LDTNIGIS] IS S5SHS:ES).

Groguitd SHaleuTn Gonssiiuc (h Heoujd @)pLlg LODIILSHCHT®aIF FLOGTLITL 1g65T
O\BpdEET CULouIOuwIcETHETTS QIBLILSTW, BB eLpevhisEsGLD GIoul 6TeTHTTHEUT 26V6VEHI B)(H
eLpeUBIE@HGLD  OLou Dy  GTeETHATTSBIT HLOUJLD. AeITHI @B eLpeuhis@sGLy  Glouiimm
HULIOILIGETHGT 6Testle, auL’ L ptb CridHCHT(HLD spaitadmblwimestpy GlauL'iq & CaraTerig). GLowiGliesst
eLpeUBIBETLl  CT(BdSauamuilet ey peTMISECETT Coumyl' L auinsGeuT LY mILILd;
Camanauiles eLpeuhISTGHT LDL HIGSATTHATTEGGUT HLOULD. 2606 CaumiLIL' L @6l 6165160, FLoGTLIT(H
2)-ab gHuI. vy S@ @ CeupulLiodiiyser EHBHid  eTettUSTR @B yeTaflsertleh
O’ 19 H0\&TET@BLD. Aau @essT(HGLD FLOLOTGY  eLpeubiganTs @pindest e’ L Flev CridGst(h
CsTHCHTLTE  ALoujid. FLochiun(h (3)-60 GBI (Herer usvemiiysg Carmaidsd G (b
eTeflenLowimest Q)LouiOwiessT eLpevLd @(BLILIGTEY sp(h CHIHGHT(H (B AUl L SdF CT (1K LeiTeriluied
O’ L mgy.

@Gy

T(h&HIFHTL(H  3.14-60 vLweTu(hSE  auplapedmedwirs  9esTUPD]  196TRI(HeIGSTAINEHM

16lermL9gB6UTLD.
o @ e’ L hiseT @)k LeTels@nd@ Croch Oai’1q HOHTETETTS).
* (B QUL L (APLD (K BT L (LPLD BTN LeTTamE@hd@ Cromur” (h Oleul’ 19 $005T6TenTg).
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LuGps 3.2

1. k erattgy GLowiQuwiess eteslleb, 2x° + kx +k = 0 6T@ib LGvMILILS CHTamaIF FLOGTLITL 16T
eLpeURIGeTET @uicvenLs, k euibluins Tmiis.

2. 2+4-3i -89 eLPeULDTSS; OBTGEITL. GDBSULF LIquiL 6851 IFHUPmI CBLPSHHGB®LILI ST
LGOI MILILHCHTUF FLOGTLITL DL > HTGET .

3. 2i+3-3 epeulonsd OHTeS.  GDhSULF LU 65T aIEBLpm OFULpIEHE@PL LI §pIT

LGOI MILILHCHTUF FLOGTLITL DL I HTGET .

4. 5-3 -8 eLPGULDITSS O\BTGETL. G®DBSLLF Liqujl 651 eHBLpm OBUpSH@BML U  RIT
LGOI MILILHCHTEUF FLOGTLITL DL > HTGET .

5. (6 GBIECHT(HLD §p(1h LTaUeTuILpLD )b LieTefE@rd@ Cropul’ (b Qail’ g & CsTeTenTg)
GTGHTLIGGHT eI %.

3.6 2 wijLng LIORINICIL|HGHTMMF FLOSTLIT(HHaT 6 cLpOHIHGT

(Roots of Higher Degree Polynomial Equations)

P(x)= 061681118 LOQIMILIYGCHT®IF FLOGTLUTLIGLD 6I6HTL®S HTLD ABICUTLD. 631
LIOIMILILGBHT®DaUF FLOGTLITL IQGHT HT6Y GTGTLIGILD, eLPGULD GTGITLIGILD PGTMISTGH. 61eTGal @)(h
S@VFOFTNHTUGLD BHITLD LIWIGSTLI(HSSHISCMTLD.

(1 T8Il LNTHUI (BB eLPGULD §p(h LIGVRMILIL|SCHTEDeU FLOGTLITL (Hd@ 2] eLPGULDITS
® BrFGLOT 260G B BSSHTSHT 6TeHTLMS 6TaMFley CFTHGEI HMNIGUTID. HUe8TTeD HFFLOGTLIT(H ®
B\bLIg & FLOGTLITL 1% @B GLDaIemT B)SS®Hl Cardg MHe0 UPWLNE) oLpeUhISE6Td; H68sTL 1l
GTaMw QULAWLITGLD. AETT6V, 2 WL LIGHSMILILEBHTE6 FLOGTUITL 19 D@L GULITHIOITSE GTENS TGS TS
[OCEEIET

BI6T@ ALl Feolls  CFwPUT(HFTTeN( g L6, 6LHHH6D,
SLHIGH LoMHMILD QUIGEHSH6) LoHMILD BB LpmI (B ECEHMLD ( QT dSELD, HCUILD,
QUISHLPGLD LoHMILD HeTeLpevld Gumesim  eNBGupmieTeser 21(hSGHHNTSH)
onmitd Osupdsamen o’ (Kb LweTL(RHSS) TUpSLILBLD LIOIMILILFHCHT®6
FLochLm 19657 $iey aVEGupm ABEGS Siay eTestiii(HLDd. £ohGTLD Lig LOHDILD
2ASNG Glogyieirer Oumgy UIMIIECEHT®maIF FLOGTLUTL 196  SHiallanest
SIS pmIS STeuTs GTUDS LPIQUITS GTGTLINS TOILIGY BleBISSTiT.

o witng UGG HT®aIF  FLoGTUT(HSeMeT  Siaysmer 6L (hausm@GL  LWETL(HLD
LOVIDIISBHTmaIF  FLOGTUT(HE®ET  UDPW  Fev  APIQeyEeT  SPSEHTEID  Iasuileh
1(hSBI®TSHLILIHEGSTDE).

o 0y ) oérer aleuTn  UIDIISCHTE D R -OBHH R-$@& @B
O [FEFSWITes FTUm@LD.

o Qui el Liqujeirenr P(x) =0 eTaqitd Lebeumili|&GEHIenes FLoTLITL I1QMNE — 00 -l
X GBBAIGLOGLITE oo - P(x) Grb(mhi@gEng. CG%CLmed oo -auws X GYp(mAIGLGUTS/ILD
oco-w  P(x)OBmhigEng. <Asneag x— +oo  eredGung  P(x) — oo erenGeu
Qe uewL LiqueTer LevemIILEGsTamanie eegulLtd GopLym o FHuleh Fiaurhid)

auevgy GomLm 2 FHenwi GFeTMEL auandlt GLimed HTesemiLI(hSeTmd).
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o uFCergmd Gl — wWH®  OsTG&HS  uTLET)  2.6TerT 2 (BLOTHDS®SL
LWGTUWSEHIF FATLS®GT QUMTULLOTHGHD LUGHUNGD AUlhd H®TISEHI (LPIQ&HEGHLD
LIOIMILILSBHTUBGT  QUTLUL BIE@hSGL  OUIT(BBEID. 2 FHITGRILDTH, (b
LIeVeVIMILIL|SBHTanauullest Lorafled) 2 968t LomHmLD, aueILIL dend GLoHLMLOTEBGUT 6DV
SprymLonEBaurt BHTHEILD.

o IOUT(H LGODILILSCHTE®GIUILD GTGETERTND (LHGDD QUMELD 2 DL UIFTH B)(hdHGLD.

o x 2dmF P(x)=06161m auamanaueny Qeur” HLil_sdlev 2 e yerafserts P(x)=0e1esim
LIGORIMILILSBHTEE FLOGTLITL 1968T OLOUIOWUIGEST eLOGUBISET 2_GITGT ).

o P(a)wppind P(b)speimistsren abli@nseris Qps@GLOTn A/ aopmid b
B @)p OLou'IOWIGESTHGT 6T63TI60,

- P(c) =0 o165 SavLouyLon m) GLowiOwIGETGHIL 196 ¢ 6TeyILD (b LeTer @)(BoHSLD.
- awppid b -HleLGw Ik eLpevLd 2 GTETS).
- Cup@dliini’ L yereflsepdsdler Gu G ep(p ewpevid Lo’ (Hibgmesr @Hds Caueser(hib
GTILD SAUAWIBeveev. 3,5,7,... 6T HGLDUIGTLD. AHTaUG), a LoHmiLd b -dEent Gui
QDEDLILIDL  6Te8T6Es E@®HUNe) OUouIGUIGET eLPGUAISET 2 GITETE| GTGIGUTLD LoHMILD
B’ 111 UL 6TevTessHlanHued eLpeUhISET B)(HSEHTS.
24U e8)ILD, eLpeVBIGEGTLI LMWL Flev afleurrhiselT OFMbE)(BbHT6 LD eLOGUBISEDET HEESTL MILI [HTLD
(LPWIGVGVITLD. 2 GHTTGRILOTH, DIEHLP M CNFBLDSHGBEL LI RIF A4 Lig LIGOSVIMILIL| GHTED6 FLOGTLITL 19 65T
B eLpevbiseT 2+ 3i ommid 4— J5 erasfleb, QALILGOIMILILS CHTEDEI FLOGTLITL 19 HE& 2 — 3i LoHmILD

4+5 afluemanys  apomsans  @mEGL. TGl @BBIHIE STIGNSAID UGS,

® a1 gsLuL (HeTer Sewids@ Qpug FweTunl (h  HeisEIs G®DSSIULH  eraffled Fiay ®
S8t MIL(HEGSTmG. @UIUm_Lu@GHuiled 2 wijiig LeOIMILILGCHTE®aISTET eLPEUAISEETLI LML
Flov efauyriserlesr g LI uN6d eLPGUBIHEETS HSTL Bl F6v QUL LPENEEET S HTETGLITLD.

3.7 3 (1H)FHeV ATMUJBIFHABL 631 Farlg U1 LIORINILIL |G GHTsnaISH6NT
(Polynomials with Additional Information)

Basfl 2 wiiing  LSOVIDIIGCETOSEEGHS ey SHTewid Co@aiuBid Fev Fa (hFed
Naugiiseents unm HAgTiiGeauTid. Fev FLowibiseNed Fo (HHe) FHaUVEET GHIIQUITE HBTAIS
Q&BT(HSSLILL L §p(1h eLpevLd 2+ 3i 6T6¥ SILILILIQ (BSEGLD. Flev FLOWIKIGETG) LODMULPBLOTE ABTAIS]
OBpdEerflest Fnl'l 60 O&Teds UFFund ererid Fyr'(h LML |SBHTHUNDCT AUiHS]
SGSTL LD eueDHUIeh @)(1HdSLD.

3.7.1 HDLIGHET cLpVBIFHGIT DIVOBHI (IP(H) LPOhRIFB6IT
(Imaginary or Surds Roots)

OULoUIGIGET CBUPSHH@BLILI (B BHTOLLG LIVVIMILILGCHTR FLOGTLITL IQGT 6p(1h eLPGULD
a+if e16hTn sp(h OLouumHm HEULIGILIGHT 6Tavfled o —iff -LD sp(h eLPRULOTGLD; 6TesiGa, (x — (o +if3))
onHmid (x —(a —if)) AEwener LOIMILILECHTE®6 FLOGTUITL IQGHT HTTCTTSATTGLD. 61T G6 6T
OUBSHGSOBTEOHIILD STINITSLD. AFTUS), x° — 20X + 0. + B GTGTLSILD HTTNITGLD. 6Te1Ga
OaT(WFu’ L UIDIIYECHT®R — FLoeTUTL L @dEmresilumesd  au@Gdhs,  QbLig
LISOIMILILSBHTEaUITE ey GUDLIL(BLD. 2SS OFMbE ULAILPENBETLT LWIGTLI(HES) STTILigesT

PLPGULD LIGORIMILIL|SCHTEGU FLOGTLITL 19 65T HET S/ CLPGURIGEGTULD FHEBSTL M) @UIILD.
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NEBupm OFBLpdHS®mand CFHTeETL (B @(hLIQF FLOGTUTL QG §(h eLPGULD 2 ++/3 eresflab,
2-3 LomEWI(H  eLpeuloT@Lb;  eTeiGau  (x—(2+ J3 N(x—2- V3 ) -Lb @B HTTGENITESLD;
X' —4x+1 -1b @ sTgewnGLo. @dsTrenined LOIDILILECHTOU®IL QUGSHEH FaITH
Oupii(pd @)L LML SBsTmaumIg CFMbd aplLpans®art LLGTU(RHSSS SHidss
Buaviid. 2+3 @LéHev @Libd Qupitd ewarids wpbBHEEBSGLD B8 auLdLpanLt QUITbHSILD.

Bgmavtt LweTLU(RSE BTHLG LIMIILSCEHT®E! FLOGTLTL IQGHT AMGS IS LPGUHAIBEDEITILLD
IBLDLOTGY S6SsTL Ml @ieLb.

NEBUpm 6168 CBUPIHH@BL W R AmILig LOVIMILILFHEHT®aUUGT (5 eLpeuLd GLouuimHm
SeULIOILIGET LoMMILD (1 eLHeVLD (LP(BH(H TG AMIBSBTCY, LIQLILIQUITS ML LIGHSMILILHBHTIF
FLOGSTLITL 19 65T FTey 6p(1h @\(BLILG FLOGTLITL 196 e Hess1d:aTd LomHmLiLL” (h eI(HLb.
eIhHH1HBT_H 3.15

2 +1i Lommitb 3—\/5%691166)6)1 x®—13x" +62x* —126x° +65x” +127x—140=0  eTaLD
FLOGSTLITL 19 63T LPGURIGGIT GTGBIIGY HGET ] CLPGURIGEGTUILD FHTGEST.
Sja

FLOGTLITL 196 QBUPSSHT ADTSHILD NESUPLY CTETSHT GTTLSTRLD 2 +i Lodmid 3—~/2
USRI eLPRUAIGET GTGTUSTID OBT(HESLILL L LebemIISHCEHTaIF FLoGTUTL QN 2 —Ii
LommiLo 3+ 2 AENIGAUULLD eLOGUBIFZETTES HLOUJLD. 6Ta0Ga, (x — (2 +1)), (x—(2—1)),(x—(3— 2 )
onmid (x—(3++/2)) AENIGGUUILD FHTTeSSEGTTGLD. AaSHWLITeD @eummlesr GLihdbS5ev

(= 2+ (2D (x~B-V2) (x~(3++2))

GTGTLIGILD QFHT(HSHLILIL L LIGOQIMILILFHBHT®6 FLOGTLITL 19 HE& 6 HTTCIUITGLD. HBTAUS],
(X* —4x+5)(x* —6x+7)
GTGSTLII 6B HTTesst. QbT(HSHLILL L LGOIMILIGCET®aIF FLOGTUTL L @)&HTTesITD UGS,
LonEI(H Stoemiuns (x° —3x —4) QupriuGHng. QHeOwHs 4 wdHmid —1Hbwemar oHm B)w
CLOGUBIBATTGLD. 6T SR,
2+i,2—i,3++2,3-2,~1, opmud 4

2ASWaar O\BT(HSBLILL L LIGOIMILILSCHT®GUF FLOGTLITL 1G 6T eLPGUAIGETTGLD. [

3.7.2 Q1" s»L 1L DI(H5HGHH6T 1oL HID GIHTIL LIdQINILIL |HGCHTsnalF F1o63TLIT{H %61

(Polynomial equations with Even Powers Only)

2n  uquerer P(x)eraid ucmiiysGsimeud FLoGTUALIQE X -6 @@L LILEDL
2A(BFGH6T Lo (HGLD 2 6iTeT ) (AFTalgh PHDLILIDL A(HHGH66T OB(LpHST 0 AGHLD)  6Tes 6D
X' =yerer gHUIL  y-eon-Lg 266  LOIMIILSCET®aIE FLoGsTUT(H  EledL SH@GLD;
BUILOIDIILSBHT® FLOGTUTL QDS V,, Yy, +* Y, HEWI®a (LpUHISET 6T, @l x° = y, 616w n
FLOGSTLIT(HHEET LoL" (HLD H(B&HILDBLITH PAIOT(H 1 -&GHLD X -&@& Q)b Lo ILFET HedLF@GLD; @b%
2n wHiysGer QBT(HSSLILLL X -6 2 6TeT LOIMIILSCEHT®IF FLOGTUTL QNS LPGUAIGETTH
<HGOLOUJLD.

XII - sewflgaiied 124

‘ ‘ 12th_Maths_TM_Vol1_CH 3_Theory_of_Eqn.indd 124 @ 16-12-2022 15:06:02 ‘ ‘



___IEEEN ®

eI(hHHIHHET (1 3.16

x* —9x* +20 = 0 67a0ILD FLOGTLITL DL & ST 5.
Sjal

Qsr(HssiL (Heren FLoastun(® x* —9x” +20 = 0 AGLb.

8F @@ BIDLIQE FLOGTUTLAGLD. x° = yetell gEui. y* —9y+20=0 ereud SmLiq
FLoeTUnT(h el sEmg). BF6est Siey 4 ommid SuG0. Qasfl x° =4 woHpid x° =Seten T(HSHI5
Qe med, OBT(DSBLILL L FLoGTUTL 19D@ 2,25, —5 eT6v1Lg) Sieysani@Lp.

GopasesL auplepamedw, x° —17x° +30=0, ax™ +bx* +c = 0 oHmiLd LebQIMILILIG CHTEaUF
FLOGTUT(HE@pSGLD Loppid a x" +a, x*"" ™ +...+ax" +a,( @kig k cTet1g TGSID R LHULP
GTGBT) 676D (LPEMUTIGH LD LD W ITHIQUTEST LGOI MILIL|SGCHTEDE FLOGSTLITL 1g HEGLD LIWIGHTLI(HSHEUTLD
GTGTLIG GMIINN_FBF5F). ]
3.7.3 D1maHH CHApHBANH Inl’ 1L D0HTMEH LLFFUnongio

(Zero Sum of all Coefficients)

P(x)=061a0ith @ LOQIMIILFHCET®aUE FLOGTUTL Q6T C\BUpSFefast g (BB LFFILD
616515, QB(UpIEHMGT Fo L' 1L VOIBTNE GTGHTLIG 2 GBSILOUINGD 6T6HT6o1? C\BUPSHEHETNGHT Fn L' 1 6D GTGHTLIZ
P (1) 616 21m5)Gaurtip. 61651Gau O\a(pdaaflest Fa (Hpev LFfuib ereufley P(1) =0 ereirugmed P(x) -6br
(5 eLpeVLD 1 A@GLD. @)ovf] LOBAPETAT FLOGTLITL IQGST HT6Y HTGETLIG] GTIBTELD.

IS FHIHhHT 1) 3.17

x* =3x? =33x +35 = 0 61681D) FLOGTLTL DL & Hiid:.
&joy

Qi@ vy CErewes FLoGTUTL Q6T OBUpdHeleh ga (WH6D LFFWLDTGLD. TG
LGOI GCHT® FLOGTUTL QG p(h eLpeULD | AGLD. LOSLPGTST eLPGUBIGEGTS;  HGVTL ML
¥ =3x"—-33x+35-80 x—1ed UGHS, Xx° —2x—356T6LUG FAUTES HDLSEHTDS. BBarid,
$7d% T ommid —5 eLpeuBISETTEHLD. 6TesGar 1,7, —5 Abuiemer O&T(HSSLILL L FLOGTUTL 19 HE HT6y
<24 GLD. -
3.74 sypemprig 2 P jhafldr Gxnaphmaldr FahHND G L1 Lig

2 I Halledr GHAphBaldT Fo(HBHAID FIOID
(Equal Sums of Coefficients of Odd and Even Powers)

PHDLILIQUIGTET 2 DI s6riesT CBLpdHHeMesT o (HBVID @I L L1 LIQUIGTET 2 ML series
OSp&5MGT g (HBRILD FLOLOTEH QBSSLD @ LORIMIILECHT®ouE Foasun(® P(x) =0 eT6irs.
Qaeumy 2 @liLgesT QU ereren? a eteiug P(x)=0 -6 spnheomit LigquieyeiTer o e
Qs e163ile P(—x) =0 -6b, 24G% spmewmi’ Lquiaierer o puniesr Oswp —a e1er @(HéHGauassi(hLb.
P(x)=0 wopid P(-x)=0 -6 26rer @u e e Liquisyerer o piisefles Qsupd:ser
FLo0ns B més Cauata(Hib. eTeGay GsT(HSsLLL L Blubsamenisrug P(-x)=0 -6 2drer
DTS S O\B1LpSSNGT g (DB LLFHWILLTS B)(HSELD. 6TeGear P(—x) = 0 -6 (1 epevrd 1 4@ib.
2aawred P(x) =0-681 @ epevid —1 @b Qeol) L8&) Fiocstun () sessisess Sitiug) 10sa)ib
GTGMSBT@GLD.
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IhHH1HHT_ (1 3.18

2x° +11x* —9x —18 = 0 6765TD) FLoGTLTL DL & ST 5.
Sjay

Qg poopl uqueTer o piiyselles C&pdFefles g (Pead @l LIQueTer
o piiyselesr O\spd:samesr g (WSVILD FLOLOTEH @) (HEEHGTDG]. 6TesGal,— 1 6T65TLIG @& FLOGTLIML 1965
R opeuoT@id. el 19p epevhismard S pu 2x° +11x° —9x—18-2 x+124d uGsHs

2x% +9x — 18 61681 S FFauUTsLI QUmISBDTLD. @)Feend SIS eLpevLD, % Lommitd —6 ASwaimHenm

eLpeUBIEETTS GLmIEICDTLD. 616G O\BT(HSBUILIL L FLOGTLITL 1 MH S —6,—1,% ASWID ST FTTS

<HGLOUJLD.
3.7.5 GxZ1L_japsnpudsd D sitar cipsdhikelt (Roots in Progressions)

2 wijtng  UIMIIYSECHET®ITF  FoeTuT(hamerd $Hids wpetteniGr  @olinil L g Gumev
LIOIMILILSBHTMaIS®ET LNMIGUIT HHeH6vdy FLOGTUTL 196 HTajsamer upmIGuT Hev ellerhiseT
Fo (DBVTBE CH®AULILEBLD.  opeubIsaT  Fnl (HEOBTLIT  (PODWITE D GTOTET ,  ALPEUAISET
QUBSGSOBTLT (LPEDIITS D TGN 6TTLMe ASSMBW Flov eughiseri@d. Qeieumnre
FLochTLIT(hHeleh pasteawmi’t Limm) @i TTdIGaITLD.
eIl FHIHHM 1) 3.19

X+ pxt 4+ qx +r =0 -6 eLpeumiBeT Fal (B OHTLFupemmuile B BLILSDSTET BHlLibSHEESTEOILIL]
Oumis.

Sja

eLPQURIGGT Fa L' (HSHOIBTLIfle) @ 6iTenest 6161, 196HTaoIT ALbeLpeurhidelT o —d ,a o +d HSLD.

i’ L refledt GHSETSMSLI LWGTL(BHSS, HITLD CLnIaI%

(Oc—d)+a+(a+d)z—%:p2>3a:—p:>a:—§.

ATV, OBT(HSBLILIL L FLOGTUTL QD@ O 6p(Ih CLPGILD GTGTLIGTGY,

3 2
[—g] +p [—g] +q [—%J Tr=0=9pg=2p" +27r @5Geu, CETHSSILL L FLOGTUTL 19651
LPGUBIGGT Fa L' (Hd O\BITL [T ALDWIG CHEGUUITEST [HILIBSEGTUITELD. u
eIl BHIHHM"_(1) 3.20

ax’ +bx* +ex+d =06T@@td  FLOGTUMTL 196 epeumiselT  QU(BSGS — OFTLFepemulsd

B\wLILsHSTET HlLbS®ETWS HT6vT%H. Qi@ a,b,c,d =0 61650516 5.

eLPGUBIGET OLI(BSGS CBTL TUpaMUIE) 2 TG 6T68I%. 616G, HAINGOD E,a,al EIE
HBSIS.
ML’ L medlest FSETmisamants LweTL(hdS BLoS:GHS: HenL_LILig)
1 b
= ol —+1+A| = —— . (1
> ( a j p (1)
> =a2[l+1+xj =< )
, P »
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Xi= at = =, .. (3)
a
FLOGTUMT (R (2)-82 FLoasTLT(h (1)-<246D aIGDHE,
c
o = 7 .4
d
4)-23 3)-@eb Iy (—Ej =——=ac’ =db’.
b a -

eilhSHFHIHhHM"_1 3.21

X+ px” +gx +r =0 -6 eLpeurhiBeiT QanF400SHTL [ Lpadmudleh 2_siTareseTesilev, 9 pgr = 27r° +24°
616WT [Flemi9d%. @b p, g, r # 0 6TebTa.
&ja)

ALPGURIGET BT O\ FLpeMUIIeh 2_GITETGHT 6T65%. 6TaTGoU HUMMIET GILI(HIHE) HEVELAIHET

I 1" (HS OB apedmulled @)(pd@Lb. GLogyiLD,

3 2
(lj +p[l] +q(lj+r:0 & Hgx’ + px+1=0. .. (D
X X X

(1) 68T eLpaUAIBGT Fa ' (WGOGTL T Lpewmuled @BLILGT Aeupmlenest a—d,a,a+d 61655,
L’ L melledT FdBThIEENTLI LWIGTLI(HSS,

Yo=(-d)+a+(@+d)=-L=3a=-L=g=-2
r

r 3r
260176V (1)-6G3T eLPGULD L GTGOTLIGITGY),

3 2
- +q 4 +p -4 +1=0=-¢+3¢ - 9pqr+27r’ =0=9pqr=2¢" +27r* . m
3r 3r 3r

eI HBHIHHT_(1) 3.22

X —6x" —4x+24 =0 GT65TM FLOGTLITL 196 eLpaUAIGET T L (B CSBTL T LPEMILITS D_GTeNS] GT68
AW U(HEDG. FLOGTLITL 1QGHT eLPEUHIEZEDGT S HTCETS.
&joy

eLPVBIGGT a—d,a,a+d eT6i%. 6TaIGa  eLpuhISafleT Fa (H&60 3a eTetiig) GMBT(HSSIILIL L
FLOGTLIML 19GHTLIG 6 ~&@ FLoD. 61aIGau 3a =6 AGLD. ADSBWTW® a =2 AGLD. eLPGUEIHETIGT
QUBSESD a” — ad’ 6165 FLOGTUML 1968TLILG. —24 -&@ FLoLb. a -657 LoFlieoun DL 8 —2d° = —24
6168 AGLD. 6168186, d = T4 A@Lb. d =4 e16viled —2,2,6 6T eLPGUAIGET Hlewi_d@LD. GLogvitd d = —4
e1atlab, 6,2,-2 (28 epeuriiser 19651Ge8TTdH @ aurflanduileh) 6T6o eLPUAIGET FlenL & @LD. [ |

Luam#A 3.3
1. 2x° —x*—18x+9=0 erauid @pliLg LOVIMIILFCHT®aIE FLOGTLTL IQET eLpeuiisefleh
B)16BsT19 6T Fo L' 16D OFTeDS L FFIGDEsTI6H FLoGTLIML 1965 FJ@) HT6T5T .
2. 9x’ —36x" +44x—-16=0-687 epehBeT Ful (DS OHTLfled  ADOHI®aU  6TaHIeD,
FLOGSTLITL DL Hjdh.
3. 3%’ —26x" +52x—24=0-67  epeviisaT  OUBSGIOSTLAD  ADLOBI®  6TauIeD,
FLOGTUMTL DL STdb.
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4. 2%’ —6x" +3x+k =0 61ab FLOGTLTL 19GST (b eLpeuLd Lomm B)1h eLpevhiseifles g (HHedetr
B\ oL ki@ eTesiew, k -6iT Lo IGDLIS HT68TS%. GLOGYILD FLOGTLITL L& &iT .
5. 142iwpmid B adwewar x° —3x° —5x* +22x° —39x> —39x+135616ttD  LIGORMILILIS
Gaeauuilest @b LFFUILDTEEHET 6T6sI6) AHMISE] LhdFNILDTSEHE®ETU LD H6BITL 1%
6. 1968TQU(BLD (LPLILIG FLOGTLIT(HE®GT ST dE:
(i) 2x° —9x* +10x =3 (i) 8x’ —2x"—-7x+3=0
7. x*=14x" +45 =0 eT@®ILD FLOGTLTL DL F ST 5%
3.7.6 UG HPHILIHBHBHUII L LIVRINILILSHGCHTeDQIHGT
(Partly Factored Polynomials)
(ax+b)(cx+d)(px+q)(rx+5)+k=0, k=0 TLD UMDEESG LOTHY 6T(PSH:Fa gL
(ax® +Bx+A) (ax® +Bx+p)+k=0
1965160uBLD 6T(HSHISHSTL (hEeriletr eLpeurd @HGUTeTn FLoGTLT(HS@MET HTHEGLD ILALPEOMEDILI
e d&GaurLp.

eIhSHBHIHhHM_(1) 3.23
$7d%: (x—=2)(x=7)(x-3)(x+2)+19 = 0.

&jay
BB FLoesTUmL e QU SLons ormm) 6Twpd) 1NTSUN_6O Lpewmenuid HewL (g LILIG6HT
eLpeVLD B)Beerid & dEeUITLD.
) x-2)(x=-3)(x-7)(x+2)+19 =0. )

GTGOIF FLOGTLITL L LOTHM) 6T(LPHVTLD. 6T681Gou OVFT(HGHLILIL L FLoGhTLIT(H,
(X* =5x+6)(x* =5x—14)+19 = 0 erermTIHDS).
X’ —5x- yereuit’t (9gHIL, FLocsTun (B (v +6) (v —14) +19 = 0; 6765 LoTDIEDSI.

ASTAUG],
2 ¥ —8y—-65 = 0.

Qggiociun L g Hids y=13wHmib y=-5erend HaLs@GLp. Qeunedmit (NSl HLo5% S
x> =5x=13=0wdmib x* -5x+5=0 ete7 @y DIy FLOGTUT(HSST FedL SEGHTNES. SHeUDHEOM
QULDSSHLOMGS  (LpawmEatley $ids Quievid. @eiadl s FLoestum(hsefedhbg OuDLLL  Hie)%eT

5477 5++5
2 2

ADISDHULLD peT I CFTSHS 6TGOT GT(LPSHGVITLD. m

eI(hHBHIHHT_(h 3.24

(2x—3)(6x—1D(Bx—2)(x—2)—5=0 6TaqILD FLOGTLITL L& FHT 5.
Sjay

OFT(HSSBLILIL 1 FLOGTLITL L LDTHMNLIGHLOS:S,

2x-3)3x—2)(bx—1)(x—2)—5 = 0.
GaFrig H6m1sl1 GLI(hdS,
(6x> —13x+6)(6x —13x+2)—5 = 0.

@de» y = 6x° —13x 616wt (9gHudL, FLocsrn(ph
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(e

(y+6)(y+2)-5

616 LOTMISIDG]. ABTaUSF), e 8yaT = 0
Y +8y+7 = 0.

Qg FiocTUTL LG Fids, y=—1 opmid y = —7 616518 Hewi_sEmg.
y=6x" —13x-60 y —6i7 oI jsaar (NgHudL,
6x° —13x+1 =0
6x> —13x+7
161t QumIEIBmmid. @eiedl(s FLocstumt (hseaerujip $Hids,

Il
e

7 13++/145 ., . 13—/145
le,x:—,x = —————— bbb X=—"T_—""
6 12 12
TGS FLOGSTLITL 1QGHT eLPGUAIBENGITLI O)LImISGmiTLD. [
LG 3.4

1. $7ds (i) (x—5)(x=7)(x+6)(x+4)=504 (i) (x—=4)(x=T)(x=2)(x+1)=16
2. s (2x-1D)(x+3)(x-2)(2x+3)+20=0

3.8 o (HFHed alauyip GO0 LIORINILIL [HGCHTeHIF FLoTLIT(HBH6T
(Polynomial Equations with no Additional Information)

3.8.1 ez apay aapavd, Camomin (Rational Root Theorem)

Fov LevIMIILFBHTaaudF FLoaTLIT(HHeMGT eLpeubigaflch Hevauneam CFrdldsnlse wpemuileh
BITGEIGUITLD. ©_HTIGHILDTH,
4 —8x* —x+2 =0 . (D)
GT@ILD FLOGHTLITL L& H(5%I%. D% B&Iaued BHTLD AUihd 6ThHeuT(h wpenEailevd Sids
Quicurs (b eLPGSTDTLDLILG. LIGHSYMILILSCHTeUF FLOGTUTL TEGLD. (1)-@)6dT Lichamili|SCHTemareniLs
P(x) etew1d @Ml med, P(2)=0e616dudlel(hhg X —2 6T6dILIGI (1 HTTIUITGLD. HeosTd:EH
LOSAPGTGT FLOGTLITL 19 MG S0 HT68sTLIG B)evt] 6161 %) 6TedTLIGTe LUINSSE I L1L(hEms).

eIlhSHBHIHHM_(1) 3.25

X =5x" —4x+20 = 067D FLOGTLITL L& B[ids.
Sja)

FLOGTUML 1Q@IGTET  LebemIiyFGEmeavaiemws  P(x)etewd  @Gulindl Lmed, P(2)=0<3@Lb.
GTTGaY  LIGOQIMILILISHCHT@RUFLOGTLITL QG 6p(h eLpeVLD 2 A@GBLD. 19D eLPGUAISEMETS; FHEESTL Pl
¥ =5x"—4x+20-0 x-2-d GHS X —3x-10er6t1LZ meurs HoLEEDSG. Dsoad
$7d%, 2 oHmId 5 epeuhisenisd  FHarL sEngl. cTeiGar OFHT(HGHIILIL L FLOGTUTL 196 FHTa s6T
2,-2,5 4L n

CFrdHMIFHe LpEMUINGST eLPGULD 6T 6TGTENGHST CLOGVLDTH Dend)ILIg| GTEN TGS
OFwevadTm). AT OEUPSHET UPUPFFATTGLD 6T6s16D,  HMGUELOHOHLY
onpid  amled 2 piny eumedn LweTL(RSS) Fev NNBBUPMI  GTEETHMET
F1SENIG G MIGTOT eLpeubiGaTTsll UL 1quiedl. @uwieyitd. eSlsupmi epevd GHnHmLd
25HMHIL NEB LM LPURISCITIGHT FITEHSNLI G Fn MIGTET LIL' IQUIGHEV [BITLD 2_(HoUTHS%
2 gayflesingl. ANEBUPDI COFUPFH@BL U LIOIMILI[SBHT®6 FLOGTLITL GHL
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OWIT(BSBLOTEHT 6T HETT6L OILI(B I GHLOCLITH 4GS eLPGUAISEGTULGDL LI (LP(LD GTCRT BN OB (LPFH BT THS;
Osresst  LevIMIILECHTMmaU FLOGTUTL ML L1 GOLDGUTLD 6TGTLINS HlWeTay Fn fGauTid. 6TerrG6r
$0p Car(hssiLuBd NEswpm epevd CaHmid NHSULMI TETE®ST O\BUPIHFNTTHS OlHTEEL
LISOIMILILSBHTmaU FLOGTLITL QG Fv eLpeuhidener 2adkldss LGTL(HESIGaurtp. KlemLicws)er))
25CHDMSEH®eTd FoMIGAITLD.

(. )
GCapmip 3.5 (BB apm cpav5GHMWID) (Rational Root Theorem)

WL CTRTE®aTS:  CBWSFeTTHd; CFTwIL (B  UMIILSHCET®IF  FLocsTLIT(H
ax"+--+ax+a,=0 e1681%. (Qhi@ a, = 0 wPHpId a, = 0, uebeIILiLd CHTaUF FLOGTLITL 1q 65T

(I CLPGULD L (@1 (p,q) =1 e163l6b, a, 65T HMTessH p ABQLD a, -65T HTTess] g AHa b HSSGLD.
q
\ J

a, = lerenypGungy, E@T@'ﬂl_@/ (15 AIFBULPMI eLPGULD 6TaSTIGY a, ~65T HTTesst] q 6TedTLIGTEY g = £ 1
q

eTeT(Bds Gouctst(Hib.  6TeiGal p (b (P GTGESTeRITSSSHTeN B Bdbd Garessi(HLb. TeGar LpLp
GIGRTEMENTS; O\B(LPHET TS CIETGTL I HaeVsPMEDLI LIGVeYMILILSCHT®maUF FLOGTLITL QDS (LPLD
6768 B)eLovTSH ANEIHLPMI eLpUAIBET B(hIETH. 6T6awGar a, =16TaidCung), b Couenar allflswLpms
ELPGULD GTGSTIY B)IBHBTE) MG (LPLD CTGBTGSITHALD A,y -8 QUGdHHIalq ULl GTCHTGSSITHLDSTH B(hd:%
Gouatsr(bLd. (b (Lpp 6TeveTa o16tTLIg b -£9 LOSLOGST) UGSHTeL TCHSILD p(h (LPLY GTGETES NG,
b = ad 4&LD).

D HIIGILOTSH X° — 5x — 6 = 0 6765M FLOGTLITL L5 (B CaurtLd. e EHLpmi eLpevd CHdmSlatLig
® BFFLOGTLIMTL 19T FTSHNIGF I STaysenns +1, +2, +3, +6 o (HGw QKEGLb. Qseined Qamau ®
ADISSHILD HTQFGTTH ADLOUJLD 6T6e0TdH H(hb APIQuiTgl. —1 opmid 6 Abuwiemeu 1ol (HGLo

FLOGTLIML L& Hlenmay OFuIu)Ld eTeweTl Lo ILFHET FLOGTLTL DL hladmaey CFUIuITS).

Guoauitd, alEBupml epevd, CadméHleiiug x° +4=0 eTaid FLOGTUTLIQDNG FASENIGF DI
Sioysenns  *1, +2,+4  AdLobSTRID QauDDIGT THD STeuTHTH. TG NEBLHMI
epvdCanmid SFalln@ 2asdms Lol (HGL &hLd. STelleawetd; HIml.

eI(hHBHIHBT_(h 3.26

2x° +3x7 +2x + 3 = 0 637 eLPGUAIGEDGT S FHTEHITS.
&joy

BLog] GUIL6) wpewmLiLg a, =2 opmitb a, =3 AGLD. LeveILIL)d: CHTE6Id FLOGTLITL IQ ST
(p,q)=1 ereuibLIg 6p(H eLPGULD BGTGD‘HGD, P epeiimned eu@Gll Geauesr(HLb Lommitd g BIesrL e
aIGLL Gouassi(h1D.O\eMauns p -1 F1SSUISg niserns1,—1,3, -3 oHmitb q -6TFTSS IS DISETTS

1,-1,2,-2 @ps@Lb. @)&6HT eLpeuLDd i%,i%,i%,i%m@/m 19T GIBISE®ET 2_(HUTHBGUTLD. Db

o1 (h FMSHIGF miFertlev, CFTHSSMIH® LpemLiLig, _73 TGTLIGISHTGHT G alldls eLpeuLTElGsTmg).

LODM PGSBS HTawT 2x° +3x° +2x+3 =0 6T6hID FLOGTUTL L 2x + 3 A6D UGHS x*+1
eTehtm) AaD LB uFHwaptd HewLsHeimg. x°+1=0-g5 Eids [ ODID —i  ELPEUBIGET

FlevL_ G5 6165160, O\HT(HSBUILIL L FLOGTLITL IQGHT eLPGUAIBET — % 1, — <ASLD.
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3.8.2 Zemavdilp FiosdtLIT(h ka1 (Reciprocal Equations)

2x° =3x° +2x* + 78 +42x3 =3x+2 = 0. .. (1)
6TGSII) FLOGSTLITL 19GYT §p(1h HTa & 6Tetis. @k o = 0 61681LI%) OFeflay. e,

20° =30’ Jr\/zoc“ﬂoc3 +\/§a2 -3a+2=0
(1)-687 QL_LILGHGSHD X -5G 1 eT6oILT LTI
o

o] 2 o

B 2-3a +\/§a2+7a3+\/§a4—3a5+2a6 0

o’ Tat 0
e1a1Ga, L e1esTLIg (1)-5& (b STaundng). @85 Gumesrmy
a
2% +3x" —4x’ +4x* -3x-2 =0 .. (2)

FLoaiiun (b (2)-4& a @@ Sie) e1aile, — -Lb b SJey HGLD.
o
(1) opmid (2)FLo6sTLT(HH@BEHGET B (hSGLD CUITHIQUTES LIGETL 61660686, FLOGTLITL 1Q6)
X -8 1 ~246) DTS L 160 4B FroasTuT(h LOeSST(HLD HlewLF@GLD. 2 1 GvTIq Ui LD LOGSISG) GTAPLD
X

GaeralGuw O\&T(ReHIILL L FLOGTUTL GOL LI LIMTT$SaL 65T 215 GLoMEesTL ListTenLl QUDMhS:ETnET
@evenevin eTatTLemS B)aviLb HTevsTLS cTavaurm? Qasalenmaln@ Csnmid 3.6 allenL weflsEng).

@ aenyuwisnm 3.1 ®
n-ug 26rer P(x)erenid p(h LuebaymiisGsmeanes samevdf]l LehemiisGasmeanal 6Testley,
SLDGHTEILD Fo_HMISETGH ST GLoUILITEGHLD.
(1) P(x) = x”P( ! ) (il) P(x)= —x”P( ! j .

X X

n-ug o &ren P(x)eTenith s Lebmitij&Gsmear , P(x) = x"P(l) 6760 @)IBBSTeV (LPFH6D
x
QAUDS F®VSLD FLoGTLIT(H 6TevTLILI(BLD.
n-ug 26ren P(x)etaid @b uemiiyEGsimar ,P(x)= —x”P(l) 616 @(BibHTeL
X

BIGOTLTLD QUDF F®GVSLD FLOGTLIT(H 6TGuLILI(HLD.

@g,g‘)mlb 3.6 )

(l) a, =d, a, , =a a, ,=a, (11) a,=—a,, a, | =—a,, d, , ==y, 6TGSTM

n n—
FaHMISENGL pcsTMY Lot e13led, a x" +a, x" ' +a, _,x"> ++ax +ax+a,=0 (@@ a=0)

TGN LIGOIMILILSCHT®aUF FLOGTUT(H H®GUSLH) LicbaymiiLFCEmenerd FLocium(h eTesrIL(hLD.

@g,@'fr LOMISEGUUILD D GESTGOLD. )
[l L1630TID
LIGVVIMILILSCHTeUF FLOGTLIT(H
P(x)= ax"+a, x""'+a ,x""+-+ax’+ax+a,=0. (1)

(1)-6b x -9 1 -6 (DTHIL L_rT6b,
X
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1 a a a a a
n n—l }’1—2 2 1
P(_ _n+T+?+“.+_2+_+a0 0 (2)

616015 FewL_d@GLD. (2)-65T QBLO(BAIGLD X" -6 CLI(BSHS,

1 _ _
x"p(_ = ax"+ax" 1+a2x" 2+---+aHx2 +a,_,x+a,=0. ...(3)
X

616015 favL_d@Ld. Revt) (1) 61657LIG) HawevELp FLociiun(h < P(x)= + x”P[lj < (1) opmitb
x
(3) 25w @B FLOGTLIT(HSEBLD PETEMUWITSLD.

Bz s15HD, < Gy Gy _Ga _ _ D _ 4 _ G
a, 4 a, a,, 4a

61601 @K55Cauecssr(hLb. Qb NBSTEFFTTID A 616515, TG0, In_p LoMMILD % _ ) sr6md;
a, a

S sHng). Qaei FLoaTuT(hsenuid GLmsHarTe, 1 =1e616d S sHng). cTanGer, A =1
Lommitd A = —1 6165 @)(1H HleVSHET HlwL GEHGTMET.
HBlemev (i) :

A=1 @pfloaulilss a,=ay.a, =a.a,,=a,,..cle5 HoLsEns. Asmeus, (1)-6b

p&H0d (BhSILD FeL FUNO(BhHILD FLOGTTHEHD 2 GTET O\BUPSEHET FLOLDTSH 2_GITGTGI.

Aeev (i) :

A==1 @phloeuisy a,=-a,, a, =-a,a,,=-a,, - 65 EHDLSEDG. ASBTaIS],
Froastun(h (1) -6b wpgededBbgID Hewr FuleSl(BhEID FLogTTdHled 2 6Ter O\B(1psHEET cTesesaTale)
FLOLDTSAYLD LoHMILD THT Gmlewuwiujid GLpmHSHESLD. [ |
@y

ALPSVAUMF FWVELD FLOGTUT(HEGT) — C&BUpSHeT 1pFedled @ HbgID (@miduilecd @)mhgiLD)
FLOLDTS O TG, 2 FTIeISSNG,6x° +x' —43x° —43x" +x+6 =0 eTa0iLd FLoGhTLT(R (LpSHIDS
FVELD FLOGTLITL TEGLD.

BTGB TLDIE S SEeVSLD FLOGTLIT(HE6 6 )% (Lpds6T (LpHedleh B(BhbS/ILD (@mibuNed @)(HhSiILD)
cravsTewranalley  FLOLDTEALD — @&WIseT GBIy e1dInEaLb 2 GGG, D FITCwISSENG,
6x° —41x* +97x° —97x* +41x — 6 = 0 67@0)LD FLo6HTLIT(H B)TGHTL LD QU HEEVELD FLOGTLITL TGLD.
G ey

(1) s@evdLb FLoctTLIML 19M@G 0 (B STAUTHTE].

(1) OBps&@BLD HTa b@bLD GLouIOWIETHET auTblIHGET 2 L LKL L ellehaney

(iii) “ P(x) = 0 67eyy1b Lebey miLiGSHTaney FLocsTLIML 19 60 6TLIONITLPOIB6VGVTLD 01 (1 eLpGVLOTED BT

2ALIEIMTLPGIBEHQITLD l—Lb R epeLlons BpE@GLd U MILIECHT®aIF  FLoGTLT(H
a

SDVSLD  LDIMILILECHT®E  FLOGTUIML THSSHTCHT @@JSdBGG)JGW@Lb" GTGOID  FaMmI
2 GITGOLOUIGVGV. o gagewions  2x —9x* +12x-4=0 erettn  LIGOQIMILILIGCHT®aUF

1 1
FLOGSTLITL 19 GYT OLPGUIAIGHGIT 2,2,5%@[0. X*P|—|= £P(x) 6TehTLISTeV, @FFLoGHTLIT(H HGVELD

X
FLOGSTLITL TH1]. SMVELD FLOGTUT(HEET a, . =a, AeVeVH a, . =—da, cTeTLMSL OLTnISS
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(LPSEOQUS LOHMILD BTG TLD euend 61681 @)(1h uaSLIL(BLD. Blemuessiesir) Hev (Lpiga 6T
OICEINICEAETR
* (PBCVAIMS FIT[Thdb T PMHEMLI LIGHL LG FEGUSLD FLOGTUITL 19 D&, X = —1 b HTUTSLD.
s QUTLTbeI®S FjhS R PO LML LG SMEUBLD FLoGTUTL 19H&, x=1 @
Sraun@Lb.
s QUL MTbeImS FhG I @ L L1 LIGDL Lig SESLD FLOGTLITL 19 HE&, OLOW 2 DiLiL]
LIS sS Hnest @pd@Lb. Guoaytb x =1 ommib x = —1 Sie|seTT@LD.
1 1
s @uieLliumL s FoGTUT(HEemed x+— Aebevg x—— g, yereurtt (gL,
X X

OBT(RSHHLILL L LOVIMILILSCHTMme FLoGTUML 196 Lig LoGINed LM LQuinsg s
LGOS MILILSBHTene FLoGSTLIML oL L1 QLIS GmTLd. @ ILcbevmitiL&GHTenel FLOGTUITL oL
SIILEeT epeurd CHEANUITET LIGORIMILILGCHTE6 FLOGTLITL g DIBTGS eLOGUABIGET GILIM
BQuwigiib.

T(HSSIGHTL LTS,
6x° —35x° +56x* —56x” +35x-6=0
GTGHTLIGI @1 L LILUDL @)TESSTLMLD QUDS FEGUSLD FLOGTLITL TGLD. 6TesIGar 1ommitd —1 AFuienae
FLOGTLIML 19657 @) STey&eT 6T TLIGTe X~ — 1 6T6hTLIGI LIGORMILILS CHTeauIGHT §p (T HTTESNITGLD.
eTe1Gar LOIMIILECETa®W X —1 -6 auGds, 6x —35x° +62x” —35x + 6 61601 (1B HTTGH

2

Sewr_GENG). QXS] X° -0 UGS o MICIL|HEET RHIGLBHSS

@ 6(x2 + izj -35 (x + lj +62 TS HLEEDS. U= (x + ij ereols  19gHud,  Foen(h @

x X
6(® —2)—35u + 62 = 0 616w @ (LY FLOGTLITL TEDS). BLoeYILD 61 — 35u + 50 = 0 eTaveTeMedLOLI(B 5L
uBhEDE. Qaswetds FHiss u= ?,%m@na’; oL SFnEl. u= %m@ﬁrug@ﬁr LPGULD, X = 3,% GTGSTD

Lo ILSB@BLD U = g GTGOTLIGGHT PLPGULD X = 2, % 61651 LoF N IL|H@BLD Hlewl_ M. 6Tar1Ceu +1,—1,2, % , 3,%
AL STFTTEH HMLOEGT NG,
eI(hHBHIHBT_(1 3.27

Tx’ —43x” = 43x — 7 6T65TD) FLOGTLITL L& BT,
&jay

QsT(hGsIuL L Fetuml el Tx° —43x" —43x+7=0 erew LonHnf)  eTapseVILD. @)
LPSDAUMSUIF FIT[T b PMHEDLILIGHL LG SGUSLD FLOGTLT(R. 6TasIGar —1 (b HTaUTGLD. HAHWITEL

x+1@w stgeniungd. 7x —43x” —43x+7 e16tim LOIMIILSCHT®aI®UL X + 1A aIGHS
7x* —50x+7e1auid @@ siges oL sEHns. Demers Siss T oHmid % CLPGUBIEEITTHS;
Sl SEmG). 61651Geu C\BT(HSSLILL L FLoasTUTL 19M& —1, % ,7 ST STTSH AGLDULD. m

eI(hHBHIHhHT_(h 3.28
x* =10x" +26x* —10x +1= 0 676570 FLOGTLTL DL F[Td5.
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Sjay
B85 @1’ ®LLILIGL (LPSH6D QUMS FEGUSLD FLOGTLITL TGLD. 6168516 B)FHauT,

x2{£x2+i2J—10(x+lJ+26}:0 x =0 cre57Ga (xz +L2j—10[x+1]+26:0
X by X X

1
TG LOTMHM) GTUPSHGUTLD. Yy = (x + —j TGS .
X

[(52-2)-10y+26]=0= (y*-10y+24) =0 = (y—6)(y-4) =0.

Ihlewev (i)
y=6 gmﬁw,x+l:6:3 x=3+2J2,x=3-22.
X

Bavev (ii)
y=4 m@ﬂ@,x+l:4 = x:2+\/§,x:2—\/§
X

eTTGa, CLOGUAISGIT 3+ 2\/2_, 243 L. [

3.8.3 LI |HGH TR IPDD FiosdrLT(hHsir (Non-polynomial Equations)
Fov  uIDIISCHT®UIDD  FLOGTUT(HE®GTUILD LGOI SCHT®eUSF  FLOGTLIT(HHGHT
FImICUT(H Sids QuIVD. 2 FTTewions ~15—2x = X6I6hin FLoGTUML L&  H(HGHIGUTLD.
® APSNHSGT B)&) LIGOIMILILSBHTE®aU AT 6TTLIGI GO & SI55]. B BLSHUPLD QIFSHELD HTCET ®
¥ +2x—15=0616914 HDLSGID. Qb LOVIMILILSHBHTe FLOGTUTL L GTIUTDI SILILIS
GTGTLIGNS [HTLD AMWICeuTLD. LIGOIMILILGCHT®UNGST FieyseedBbgl OFT(HSSIILIL L FLOGTLITL DL
IS 3 woHmId —5Abweay x° +2x—15=0-5@ STeyserns enLow/LD. e LoHNING
G@DWDOD Lo IE®T Lor” (HCLD p&I%S(h CFUIaIg] TeTLMmS H(hdhdleh C\BTeRI M6 x =3 6T6TLI/
1oL (HBLD eLpULDTGLD. 155 FI5E(H Bevawabluiesileh x = —5616iTLIGILD STaITGLD.

eIlhSHBHIHHM"_(1) 3.29
2cos’x—9cosx+4 = 0. .. (1)
GTGQILD FLOGSTLITL 19 D& STey @ BLINGHT HT6ETS.
Sja

FLOGSTLIML 19657 @)_L1L&sLD @) BUILGI LIGHaMILILSHBHTEE 606V, A6TT6V LIHSVMILILISCHTm6
Gured GamhmLoaflgEng. o craniouiled, BFmaest cosx-60 QBSGLD R(H LVIMILILGHCHTMmE

GTGTGUITLD. 6TaagILD (1) -6b 2 6T FLoGTLML L& HTdE LOIMIILFCEHT®IF FLOGTUIT(HHGTL
upm) B0 sApflpseunemll LweTU(HdSeIid. cosx -g vy etalt 9gHuIL 2y° —9y+4 =0 eTaid

LebIMILIL) CHTewald FLoasTLm(h Slewl dEng). 4 LommiLd % 2EieDar @B ST BATTSLD.

1
@O (BhSGI oS x = 466V COS X = 5 -&@ TNMSTEH X ADLOWICEIGHT(HLD. 2A460TT6) COs X =4

GIGHTLIG] FISSNILOGOTEHS. cosx:%-m@/m@ung/ T8 TGN LIV GULouw'IOwiesesr LodliLyeTer x
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ADLOEIGT D). 2 GBTanLouleh) Amesidd n € Z-@Lb x =2nmw + % 6T6dTLIG O\BT(HESLILL L FLoasTLIT(h
(1) $6& Siaun@Lb.
cos’x—9cosx+20=061687m  FoeTUT 19M@& B)3% auflupdnsmer S INGHEHT6D
FLoGSTLIML 19 D& HTCeU B)eLE6V GTGTLIG) LIGVGSTTENG). m
@GPy
o UEANSHLILL L LOVIMILILSBHT®aUF FLOGTLITL IQGHT A®SEI ST B@BLD O\BT(HSHBLILIL L
FLOGHTLITL 19 D& R(B HTQUTH AHTH.
o LGOYMILILGHBHTEeUF FLoGHTLIT(HBaTL Gumey GHTmHmLoeidSmevlbLIcbey I SCHTaLIDD
FLOGTLIT(H B @D G, GTGRIGINNG SHTe BT @)(HEHBGUTLD.
o 2GS FLOGTUT(HHEHHG HT6] BeevTLogILD B)(BFBUTLD.

o 2uqliuer @uinsessilas CanmLd Lcba Il |&CEHT®aISEHSEE oL (HGLD Blemb S (HeTegy).
LIGOeYI MILIL|HCHTUL DDEDUBEHDH S LIQ @UIL] unBIGus Fa D APIQUITSHBHTCV
LGOI SBHTEAUINDEISMET o686 CEBTessT(h qriier @uingesils GConmdded
6T GLOLILAPLD CHamauueLEev.

Luama# 3.5
1. 9esTaUBLD FLOGTLIT(HHE®TS SHTd:d

(i) sin®x—5sinx+4=0 (i) 12x° +8x=29x" —4

2. BB ULpmI CLPRUHIEET D_GITGITSHIT GTGE 4TI

(1) 2x*=x*=1=0 (ii) x* =3x+1=0.

3 -3

3. £ida  8x —8x2 =63

4. $iss 2\/£+3\/§=é+6—a.
a x a b

5. FLeTuT(hE®aend &
(i) 6x*=35x +62x>=35x+6=0 (i) x* +3x’ =3x—1=0
6. 4 =3(22)+2° = 0 eramuLD FLoGhLITL oL Blevmay OFiD Siewands) GLoriGWeETEmaLLD

HITGOSTS.
7. 6x* —5x —38x” —5x+6 = 0 6T@®LD FLOGTLITL 1QGT (1 Sy % 6TGOTIGY, FLOGSTLITL 19.6ST Sy
HIT6V0T .

3.9 Gisivasmji” G a1g) (Descartes Rule)

BQriu@Huied R -6b 2 6ITerm 631 LIGOQIMILILIFHBHT6USE, LOIGHONIGET eLpeVAISETIGHT 6T6vT6ss %M S,
GDDOWIGET eLpeuhIFelel eTessTeEs g LoMmID GLodiiHm HeVLIGIIGET eLPGUAIEEITIGH 6Te8sT6ss e
2EweupPIn@ Flev auribLseartt ups) AUICITLD. ASS®BWL QUTLDLE®CTSH FHellhEE 2 FALD (b
g wpewm G1_svsmit G eNum@Lb.
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3.9.1 GLsivsnji” G aiHuldsir samay (Statement of Descartes Rule)

afiblepwits upm) LMTEHGeper LebIDILILSCHTmauUlsT C\BLpdsafler GPl%6T LN 6TeILD
H(hSmH AMLPHLILIHSHICTLD. 1965TU(HLD LIGOSYMILILIS CHTEGUMILI FH(hF/%.

2x" =3x° —4x’ +5x" +6x° —=Tx+8

BricvamiisGsramanis Qspsseflsr Gplsmer + womibd — ereid GHuSBHsment

LwGsTL(hS )
+,— =ttt

6TeT GT(PEHIGaud. Qi@ x° -2 piiysstet GOuSE T B GO eeane T6LIMmS
FaueflGsa L. GLoayitd, 4 wpedm &M LoTHDEIEET BlEphHETans (SFTeug x°,x* x' wHpiud x°
B rhiH6rled) 6T6HTLIZGI HaUGHT GBS SHHSHS).

aIenyuwIisnm 3.2

j+1
x]

67 Qs@payd x’ -6t1 CQasupayd evevg x' -6 CBepayd X’ -6 QFpayd CeuaiGaimy
G@WIsGari(h  @pbsTed, P(x)etauid vIDIIGCHT®ONID X -60T [ -cug A(BSE6D
Qspssafler Gplsefleh spp LoD BELpLd eTeri(BLb. (&L uFFwions Swudesr, LFFwd;
Osp 2 arer 2 pinfesr 2.1 6uiq (pestermed o minder LdFFHuwionm Csepealest Gnlsamen 61(hdgid%:
Osreirer Gauessr(hLb.

@m) LorHmhiseies eTeentdaEmuwi Oummiss O evasmil G aflSulamenrt uwesL(HSS)
LevIMILILd Gamanauuliledt epevmigamanrts unml Hev eleugmiseent: GQumiGaurib. @FeT BlemLicsd

@ umL mredledt UM S L $HNG  wmmul’L g ereiTugTey  lemuesdlery)  Cammib o’ (HLb @
SIIL(HEGTDF).
(Cappiv 3.7 (GL_sivmujr G ai®) (Descartes Rule) )

P(x) e@up Ouiuassoer  Csupdsertss Ganads.  P(x)eraib @
LevImIIy&Gasiamandest feswest ysfwonsfsefler caseiidms pommin P(x) -6

Cspdaariest @B  LOTHDAISNGT  6TeTesslbems s 6TavlleD, §— peTediLgl (B  G®DLIDD

@UI_GUJI_UU@I_ LD(LD GTGESTGHOITLD. )

P(x) ereqitd ucvemiting CEnenanuilest 18lend LyF S sEsemer eTetesilgams P(x) -6b 2 6rer
G0 LTHDHIEEHSE ST BBSGLD 61eSGSNDID FomiEng). Guoayd P(x) -60 2.6Ter
Osupdsatlest  GBTHDHISENGST  cTavienllGmES@GD  P(x) -6  10ds  LFFwLnndsserilesr
GTGBTERS S BHGLD 2 6o IGHWITFID @1’ i LILIewL 6TessT6wTTS @)(1hdGLD.

P(x) -6t @onOwess ydSuionsd) ereirug) P(—x) -657 0SSt LydEMLoTS:E) 6TeTLISTeD
Ganmabanes’t LwiGTL(HSE) ELbSHHTSHILOTDI (LPIQ6yd:@ QUTGUTLD.

P(x) eaayp udipiiysGsraaniss @Gopowas ysdwuonsdsefdr camenidoms
P(—x) -etr Qaupsseler gplombphiseficr careaflédmssg Wang. P(—x)-ar Qsqpdseafir
aBwmhphisefs aanefldmssgy  P(x) eaayd udeumiiysGsimanis GnGwebT

yFHwionsfasafletr cTeientldamsd@Ld 2 drer aflInFib epp QTL L LILGDL 6TETGRTTELD.
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gGs@itd v s e1eter k-4@, x' -ed UbIIILECHT®MI®WL  CLIHSHSAIHTED
LI SBsTeamanissr 10msGuwict LFHuionsssetss eresewllGamauiey omHmD @)
O\ (L& F6MTIGET & MILDTMDAISETGHT 6T68sT6wsT S BUNILD LOTHDLD T T/ 6TeT B LIcHey mILILFCHTenauudlesr
Lol 2 mitiny upmlg saueeviiuiL. Gauessnq wiklebanev. Flev mTreuTHuTs6T LebemIiLSCHTa a6
Lormled) @ mit'i) yFHuiomm eTevsTessiTE: @) (HS5%H Caructsr(HLD 6163 616857680 ETMGT.

OLevamiL G ealblufled LFFUID (b CLPGLOTS GTHIALD Fo DLILILTHEI SVINI_SBEEE]. R (1H
LIGOVIMILIL|SCHTEG QULDSHBLOTGH LOTL] (LPEMUIGD GTALPSBLILIL 1q (BBSHTEV, LIMTdHey L CerGIL sp(BauImeD
QAL FHCHT®aUGE 0 eLpeULDTS Q)BSGLOT VG QTTHT 6T68% Fa Wi wpiquyid. B)esf)
O evamit GL afiluflenest Flev GBI L e mIILFHCHTISHETGHT eLpeuLd LIFIGCFTSNIGLITLD.

3.9.2 ayin9emet DIsHL_JHev (Attainment of bounds)
3.9.2 (a) OLowsGwicseT eLpevkiBalahT 6TaveTeuel) & BI: BTG QUTLDLEGT
(Bounds for the number of real roots)

P(x)=(x+D)(x—1D)(x-2)(x+i)(x—i)eTenid ueMIIGCHTDUSGE —1,1,2, —i,i b
LUFFWIBISET 2 GTONET. QULPSBLOTENT (LpadmUded @gamert x° —2x* — X + 2 6T IM LGOI MILILSBHTEILITS
eTpseILd. @iucoaumiiysGsimar P(x)-4@ 2 wpodn GULOTHDHEIGET HAFTaUH BTSS!
LommItd LF I A5G Q) migeriley KSLbbE)(HEE DS GLogyiLp,

P(—x)=—-x" -2x"+x+2

R WD &M LoTDHDLD Bl BPHSHISTENS). BLog) G stvsmit GL aflbiig P(x) -6b o 6iren 1faa6lwicsss
uFAwLonsE56MeT cTavanfléms 2 -&@ 10ang); P(x) -6b 2 6ren GamOwess LdSuionsdseiss
cIassIenlgems 1 -&@ 10%1g). OgeflannaGar 1wnmid 2 10&owesst yFSHuiorssermsan —1
e1ad1Lg) @07 G@DOwWesT ysHuorsHunsenp x° —2x" —x+2ee@ib LORIDIILSCET®ISS
2 GTang). 6136 LOGDHONIGET Ly dF FwiLor S seest augibly 2 6T6sTmID GamOuwIcHT L& SluiLordEseresr
oy 1 erehrmid L wiiu’L g @@ iwnmid —i AFw®es HOUICTERID A6V
GDDOWIGETER/LD H6D6V.

(x+2)(x+3)(x+i)(x—1) er68TLIGH —2,—3,—i, | 6TEWILD PLPGUAIBEGTUGDL W LIGVSYIMILIL|S: CHTema
61601 BTLD AW Geurd. LeImILILECHTeman P(x) -£3 aupdsionast wpemuieveTLpgbGLITS)

x*+5x° +7x° +5x + 6 a1657 671p&IGeuid. P(x) 60 (b HL®auda L &Gm) LomHDLD HlSLpelevenev.
Guoayitp P(—x) = x* —5x> +7x* = 5x+ 6 -60 4 HLway GMls6T Lomlu/eiensy). GLsvamit GL alfLiLig
LevemIIy&Gstanar P(x) -&@ eTatiensiisams 0 -4@ GLoch LOans6TessT LLFFMILDTSHE ST B)(HbHTZ).
GODOWIGST Ly SluiLongsserile eressessigans 4 -4@ GLoch Q) (BsHHT1F).

LoMMIGILDT(H 2_SHITTGRILOTS,

n o n n-1  n n-2 n n-3 n=ln
x'=TOXT A CXTT " CXT e+ ()G,

x+(=1)".
eTaID  LIOMIIGCHTdmaImWIdG H(HHCauTid. @g (x—1)"-etr  afflaundsion@d. Qbs

LebemIIySGstamanisst Gsupdseflss nompmhisesd P(-x) -1 Gswpdseflsr @Gnlsefe
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LoTHDLOGHGTLORVID 2 6Teng). D&, UevaymiisHCsTemanesr st LdSuiondEserilesr
GTIGOSIGTTIGMS 1 -&@ GLoadlyngl 616U G@nOWEsT LdSuionssseiler cresmessidams 0 -5
Goedng  eretiLenSd ST (HEDG. Gonowes ydfuondssments upm  Faniflesiig
LIOIMILILSBHTMmaIGE GODOWES LFFuioTsHsCer @evaney 6TeLIG LILIGIGTET HEAIGUTEGHLD.
ATV L)DHOWIGHT L FFuioTdSsmaents Uy eTalells LWEIGTET SHaIILD Bebanev. B)(BLiIe LD
ASNG FHWNE n 10D 1T  PFFUWIDTSESET 2 6Teng);, 2 @I®LOUIe) 1 -LIQUGTET
LI GBHT®MISEG n - yFFuwionsHsee e1essressildams b BLoTHTF). 616186 LD 6T68T
UFFuion&EHxerfle cressienstideansd n -&@ GLoed @g).

3.9.2 (b) Oouiwpm HLIGIIGHT eLpeUEIEETGHT 6T6HT6wwl % BT BTG QUTLDL
(Bounds for the number of Imaginary (Nonreal Complex)roots)

Olsvamit GL afiblulenetts LwiesTLI(h ) GLouimm HeuLIGLIGET eLpeUAIGGITIGH 6T6ssTess heBH:S; sp(1h
SLb QuILDEOLI BLOLOTEY Hewsflds Quispid. n Liguyeitenr P(x) -6b 2 erer Qsupdsaflsst Gmlomnmriisetlsst
cTesTesigasmw m eiaiis. P(—x) -6 2 aren Qspdsaflsst @mlomnmhiseiss ciemenflbamamw k
GTGHTS. TaiGes  G®MBSULFID  n—(m+k)Gounudn  seuriGussT  epeviiser  P(x)eTaniid
LIS SCHT®a FLOGTLITL QNG 2 6Teng). eNGudesr 9 wpiqallesiing AFTag), eLHGURISETIGE
GTGUTGEsTIGmBHSLD GDILoTHDhIETGT cTessessilbesd@ionest Caupuim(h @I L L. GTCETesITS
B BSHSLD GTGHTLING aIdS GDILII L FhSILILIHKECTIC UTLDEL FieveNILOTS FHevoilds QUIeVILD.

eIlhSHHIHHM"_(1) 3.30

9x” +2x° —x*—7x* +2=0 er@id LHIMILIFBHT®eN FLOGTLTL QNG GHEDBSLL FLD Hm)
OLou'iiHm HEULIGILIGEST eLPEUBISET @)(BSHGLD 61655 HTL (H%.
Sjay

Qasr1(Rssiiu’L P(x) etaib LebamiiysGsmema FLoaTuTLigneg seleansGa 2 wpen
@Blrpoiser  @uliugtedd P(x)-er estwe epeviisaflsr eTeamanfléms BIasmens
GLoedng). Guogpid P(—x) =-9x" —2x° —x* —7x* +2-60 P(—x) -4@& 067 @b wpon GMlorHmLd
QBLILSTC) GEDOWIGET eLpeVHIG6ITIGH cTevTess g spetTmIdh@ CLopuL’ (h @evenev. OlgeflauTsGer 0
(B eLPVLD Bevanev. 6T6aTGa OLou'IGIGET eLpeVAISTIGH cTessTeTTGmE AFBLL FID 3 ASGLD. 6TeTC6u
G®DBSLL FLD 24mI CLouiMm HeVLIOIGET eLpeVhIS6ET 2 68st(h. L

@GP jeny

Comsess.  auieleSmhgk  OLevstil G aflfwneg  1OewFOwictT  eLpevihigeriesr
GTGHTGEIN GBS GLD HMONIGEST eLPGUBIHETIGHT 6T63Tewl S HSGLD 2 d&F aurLbedL Lol (HGLD ierflsEng
GT6hTLIEI GO SS555E); FHI0OMILOTES 1B)EONIGET eLPGUAIGETGHT 6T6EsTeTs IGHEBEUIGUIT V6V
G®MONLIGET eLHGUAISHETET 6T68TewsT % HWIBIT H(HaUHleHenev. A4eTT6eD Flev FhFITILIAIG 6D BLOLOTG
HIGVNUILDTS LO)GDHONLIGEST eLPGUIAIGGTIGHT GTGYTGHsT 1% 6w %, @MONLIGHIT eLOGUAIHETIGHT 6T688T6ssT e LOMMILD
OLou'iwImHm eLpeVHIEEITIGH 6T68sTeuT5:% (LpHeONIINHEDD H6vsrt Ml @uigyitd. GLogyitd )&/ eLPCUHISEETS;
SGOTL Ml 6Te160% (LpEMEWILLD AHeWILILIEHamev.

IhHBHIHHT_(1H 3.31
196576uBLD LIV MILIL|SHBHT®aUF FLOGTLIT(HFGIGHT eLPeUHISETIGHT SGTEDLD LIHIS) <24TTu'I%::
(1) ™" +1947x"° +15x° +26x° +2019=0  (ii) x° —19x* +2x° +5x* +11=0
&joy
SSLILBHLD LevmILILFHCsTameuews P(x) 616573
(i) P(x) wopid P(—x) -6b glonmmmisefe eTetmenildamd LFFILD cTeTLST6) LEeDS 668

eLpURIGEGaTT  @GammOwes eLpeuiisGart @evaev. CgeflaTsGar LFFuib eperd Bebenev.
[ |
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e1aoiGay  LGOMIIECHT®ISEG — GLoiOWIcsT  epeuhIseT  @EeDev.  ABUITE)
LIGOVIMILIL|SBHTEaUUINGST AH6sIS S eLOGVAIEGHLD OLoUILIDD HEULIOILIGET eLPGUAISETTEHLD.
(i) P(x) wmmip P(—x)-60 ghomdmiiselss eremenildms wpanGu 2 wdmid 1 HGLb.
eT¥Gat ASSULFID @)h LODHONIGHT eLpeVAIG@BLD AFBULFID (1B GH®DOWIGET
eLpeviis@pd 2 655T(h. P(—x) -6b 2 6iem @GMlommmhisee c1atessiisass@Ld GammoILIGET
LPGUAIGGITIGHT GTevTeuulGan&HSGLD 2 ciTer GaumiLim(h @I L LILIGHL 6T68T GTGTLIGTE) LFSL
GTGBITGRNGHUIND  GMMOWIGHT eLpeUBIEET Beveney. TG GHMMOWIGET  eLPGUHIHEITIGHT
GTGESTGEsTIG S 1 2A4GLD.
P(x)-60 oarenr  @Hondmiisafless cTassTenllbmss@D  OaEONIGET  eLpeuhiserles
GTGBITeRNG®EHGD 2 6Ten  Gaumin(h  @IL@LLILUGHL  GTG8T  GIGTLIGTCY IS
cTasIGEsGamBule) Hevevdl QK e 6T6HT eLpeUAIGET 2 6BsT(h. AeTTeL OH(ULpd:Herletr
Fa (H&D BFFuID 6TedTLSTE) 1 (B eLpeuloT@id. 61e1Ceu @essiGL @yeser(h 1lewds cTess
eLPGUBISET 2 68eT(h. GFamleuns 19m B)(h eLpeVhIB@BLD GO IMHM HVLIGIIGET eLPGUAIGHETT@LD.

LG 3.6

1. 9x” —4x® +4x" =3x° +2x° +X° + 7x” + Tx + 2 = 0 aT@i1D LOQIMILIL|EBHTER FLOGTLITL 1965
AL BULF FTGENULOTCT 1OeDS 68T LOMMILD GHDOUIGEST eLPGUBIBETIGHT GTCEsTGHs S EHEILI
2UTTUIS

2. x> =5x+6whHmid x*—5x+16 AHw LOIMILILSCHTmUSNGT ALSLLF FTSEUILOTET
10ews  eTe8eT LoD GDOWET  FFuIoTSEETIGE  cTevTe MBI ATTUIS.
QUMGTAUTHETGST CHTITILI QUGTLIL LD QUEDTS.

3. X =5 +4x* +2x* +1=06160TD FLOGTUTLI19DG G@DHSULFLD 6 Qowiunm  HevriGLesT
Sieys6r 2 685(H 616818 HTL (H%.

4. x* =5x* —14x" =0etapuid  LOVIDIIYGCHT®  FLoGTUTL 1965 LOGSOWIEST — LODHMILD
GDOWIGHT eLPUAIGETGHT cTeYTessNS@EWI SITLOTET 5 5.

5. %" +9x" +7x° +5x° +3xer@miid  ueveumiiEGsTaandesr GLowiGwiesT HmId GLowiDD
BGULIOILIGEST Ly FFILDTSHE BTG HIGVONILOITGH GT6EsTENs S BMUIS: FHCETL M.

@ LuGpA 3.7 )

OsT(RSSLILL L BTG el Henedl(phg Filwiner eveug O QUTIHESSLOTET llenl auid
G h0I%(H 55
1. x° +64 -6 @ BFHuwiLonsH)
(1)0  (2)4  (3) 4  (4) -4

2. fopmind g eredrues wpemmGWw m LoHMILD 1 LIGUJGTET

LG ECHT®aUsET Lopmitd h(x)=(f °g)(x) erevfleb, 1 -6bT LigwiTeRg)
(1)ymn 2y m+n 3) m" 4)yn"

3. X -6) nUIQUIGTET 6p(h LIGbeYmILILSCHTmeIEF FLOGTLIT(H OILIDHMIGTET eLOGUAIEHET

(1) n QeuaiGaimy eLpevhis6iT (2) n OLou'1GWLIGEST eLpGVAISEIT

(3) Fflwns n HeVLIGIIGHT eLPGUAIHET (4) 2AS)BLIL FLD 631 eLPGULD
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4. X+ px’ +qx+r-&@a, B Loppid v e1eTL®e LESUWILTSEET 6Tevllen, Zl —60T L)L
a
-4 @)-2 O “ -Z
7 r r p

5. 9BBupm epevd Cadmslattig  19eTeupueTUDDIGT 6Ths eTetr  4x’ +2x* —10° =5
GIGTLISN@ FTSEWLoDD NEFHUPMI LFSNILOTGHLD?
5 4
(1)-1 (2)Z (3)§ 45
6. X’ —kx* +9x  eT@iD LOIDILIECHT®OMSG epeTm  OUowIOWESST  LFFILDTEE ST
BBLILSNG CHMAULITETHILD LoNMILD GUITSHILOTGTSHILDTEST [6LIhH®EST
(DHlkl<6 2Q)k=0 )kl >6 4) kl>6

7. [0,27] -60 sin®* x —2sin® x +1-53 Hleowmey Qi) CLowiOuwicsTSa s cT6ssTess b

(12 (2)4 31 (4) o

8. X’ +12x* +10ax +1999 -&@ [Hdswions @ WHosOwer uifuwnsd Surusns
Cosmamesigid Lommitd GUITSHILOTETIHILOTES [BILIhEHE6ST
(1)a>0 2)a >0 (3)a <0 4) a <0
9. X’ +2x+3 6TaLb LOIMILILSBHTDaISS,
(1) 5 @ Lopmitd @)1H OLou1Owiessr LI FuionsEseT @)(hdh@GHLD
(2) @ 18ewss LommiLd @)(B GodiPHm HeVrIGIGET L FFuILoTd:SHT B)(HSHSLD
@ (3) eLpastmy GLou1GwIcssT g S SE)s6T @)(HdESLD @
(4) yFHwILDTEH BT Bebenev
10. Zn: nCr (-D)"x"etand  LeOIMIISCHT®UNGST 1B WG L FFuLDTSSE) S G
=0
GTGBITGHOT 6%
(10 (2)n B)<n 4 r
LITL_F 3 (hdhBID
s LIQ 2 6DV 3 2 LI LIGVVIMILILS CHTene FLOGTLIML 19 MdbTesT il L meilest FGbHimb n > 3.
s Qunseflag et gl g Csnmip: n>1 Liquerer sk LOIDILILSHCHT®aIGE C-6b
GODBSLLFLD §p(h LFFNILOTHENITaIZ] 2 6Bt (h.

s Qe LGS epevd CHMHDLD: LOIMIISCHT®E FLOGTUTLIQET  GBUPSHHET
OLou'IOWIessTHET  6Teelled  OLownuimm  HeULIGWIGET  eLpeUhIBET QewessT GFTIq FETTHSHTGT
BlaLpEletTmest.

o dflswpny epevd CaspHmid: a,x" +---+ax+a,=0(@k a,=0wHpid a,#0) er6LE)
ALPUPSED®ENTS CEBULPSETTHS; CHTEETL §p(h LIVQIMILILIFHCHT®G FLOGTLITL TELD. g(@/ﬁ/@
(p,q) =1AGLD) 6T6bTLIGI LIGHIMILILGBEHTED6U FLOGTLITL IGQGH eLPGULD 6T6vI6D, a,—6T HITTcusf]
P ASQLD, a, -6vTlesT HTIesst g A5 LD B)(hSHSLD.
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o @il umL o1 ABQSGs®en Lol (KD  C&TesIg (5EGLD  LOQMILILSCHT®maIS
FLOGTLIT(H &6, iGS) HTressii(h Sl L Lche il &CEmenaud FLoasTLT(h%e6T, O\b(Lpd:serles
Fn (BB LFEWIDTSE 2 GTem LIGOMILILSCHT®IF FLOGTLT(HEHET, SELD FLOGTLIT(HSET
Gumestm Hev Hmriest LcvIMIILECEHTmaUS FLOGTLIT(HE6TImed HTds ULOLPEDDEGT.

o QLevasril GL afd): P(x) eTanith LebaumiiLsGsneauuies L)asOwessT Ldfwiomddsefss
cTesenlaens p etesflev Lommid P(x) -a51 Qsapdseflet @Gmlomhmhisefsr cTessensiisamas s
6Ta3le) s — p (b G®DWIDD BT L LILIGDL (LH(LD GTGETGESITEGHLD.

- [
Gemswruid GruwisoLin( (ICT CORNER)

https://ggbm.at/vchq92pg 10031 Scan the QR Code

Qe 2 releodw  SHnssad, CEHT(HSSILL HeTer 2 76d)/elerayd
GO L &L F& OFdwep. GeoGebra-afletr "12th Standard Mathematics”
u&HD GHneimid. QUIIesGHTAT LbSES5HeT QU &I LGHLD D HBISET LITL BTG GT
OBTL YL W LY ASSmukiseT Hrewniuhid. Haummled "Theory of Equations”
GIaId ASHwmusmsd Gsiey OFuis. @UGumepg @M id GFILfumesT L6V
Lessg e samer QLiLdssSleb Sesmiiser. "Relation between roots and co-efficients”
LudnESsrener Caiie) OFuis.
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Grmijomm peEeanemealluey mjyEen

* QuBLDLIMEYILD §p6sTedm LoMOMTGTMTS LoTHMIGIGILD augeienev GLomiplufed
LOTMHMIQUGILD H6ssTSES68T 2A4MHMEVTGLD*
--Lomg&siv (B FrGLm

4.1 DiP(pasId (Introduction)

BLD AGTMIL TSN AT (Hd SHHalsamard 6&mess(h emai
APIQUITS HeTSHGHE@HSG LodNLPE ATai(hEserTe $ie sTesiiuBE D).
LOGDGU&EGT  LOMMILD — _WITLOTGS &L QL BIGEHIGT 2 wighigmer — Hemeil (hd
S(HNsmand O&rer(n  Fe@rp  QuiconSBUTG H®AISMETS  H6UTL MLl
pFHBHTewTailuich BHLodg@ 2 saydEngl. Qumpluiued opmind @uiniuich 2 ererfl L
Bg7 <flewed 19fleysailey wpHGHTemsiaiiicd FATLS@BLD LOHMILD HeUDHMIGHT
GriLommi wpdGHmessiailic) FIijs@pLd LTeaUeTHL T LIWGTL(HSSUIL(EDG. GLosyitb
Qs Fniyser, pn OFhiGamenst wpsGsrenisSled @b Ldbshisafles Berhisamen ol (HGL AWlhs

1
x’+a
Guresim GUINIL L C\BTHUN_D H6w515EGHEHS: G S0 HT65T 2 %6 EeSTNH. ewaFedt FiiNest GriLomm)

sorratr EW. QamiGe

dx

1
2ALDAPSHCHTISENG HTay HTeEwID FHewwsdGHeTe0 (oL (HLOGVETLOGY, _[ ﬁ dx, J’
a —X

2

WpICaTemaiuch et Fmiumen arcsine(x)-d@ Sin X ereyib GO L LB LPEODWITE

2umiflev sessligalwieurery mmesr  FW. GQamiGs (1792-1871) ( John F.W. Herschel) erettuasy
2ABWpSILIBHSEH T, 1826-60 F6iT FHhawSHUL 6T CFimhgl LTy FISmeT OFUISMLOGHTS
Bymwich aurresaiich HLpESEHET Hbis LGS:sLD Qe (hdE AHMEHLILL L F.

0csrFnger Amevay &TLlg  (Oscilloscope) oraih H(@Hal  F6T
FFI96T UETaITSMATL GUIGTHI LOGTFLOG®EEMET QUTLL BIFTTSH |
LorHpIEDG. s HOUTLE (HSBHIF®and CFTET(H ®F6T aUmaTaIIuies |
TS, HTUHETe) LONMILD Hlewew LOTMHDEES LOTHMEUTLD. Locs% 2 1 6blahr
Bswisgnqrijsmernd Aemal(hsed Gumerpn LeGaumy LWGETLT(HS6e )
AV G BTL 19 & SN LILIGSTLI(HSSLILHEME). 215 BB LIWGHTLIT(H H6reh
WpFHCHTewtaiicOesT FITLSET (LpdH Lk aubldbbng.

Griommi wpdGsresrailiich FrjLEmen e erams 61(hd ST (HHeN6HT epeuid el d:@&EGaurLb.
MaTdh® 6IhHBHIHBT_(H-1 (FTiIn] HaNsHG))

y=mx+bereid GriCHTU®L S HHHIH. x 2AFFHL6T ChiHCHT(H amubdHHID CHrewild
(x2,72)

0 -8 FUiey m eLpeVLD, HIGSTOUILD. sp(h FATLNGT FTUIeY GTGS LIS SHHGST LOTMI g
TBLOTS QUTUIMIGHLIL(BLD. FITUIGY 2A606VE FTUIGIESLD QUTHIITS m = &y

61514 eSS LIL(BEMS). UL SSevieTer CFmiGaresst (LpdhGCHTestdded(Bbl, Ax=x, - x,

A
tanGZEy. eteiGau, tanO=m. Qiug 0 oletr LoHliewLs: HevorL P

wpsGsnemailey Famiissr Griomm CeauiiGEng. Dsmer  GriLoam smuiey :m:%:tan!?

Qs1(HG&TL (H&&mf1 (inverse tangent function) " 6767GLIALD. LILLD. 4.1
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1 TEEEE ®

aaTdhd® 61IhHHBHIHBHIT_H-2 ( HDJUILIL DIJHRIKST B JH6iT)
SlangwigrbiasSHest Slevr 7LOL L[ 2 wifid O\HTeETL &) 6T68%. 63 ((hUIT LD (hh

Blaauuded Slenrulledt 211q LUGEITEIS LMTenal 1oL 1 SENHE 2 LOL LT 2 wigded

o ereng). unieauuiledl(pbg SHagullest 2ol b ey  eueTWLILI(HLD P -

Elanr_tor" 1 GHTL 19 HEGLD, urjeeanuied(mhs FHanguiedr APSL 19 NS E‘l S e | Y

il CridGsrgn@ld QL Guw gnu®id Gsrewid UTT®ald

G&16wILD 6T68T%. LI )60, O 6T6HTLIG] LITTeeldGH 16wt @LD. Senmuiled(mbs/

x LT &risded ppeurs AfhSBLLSTE CBreTGaurLp. Umyened

T

uLLb 4.2

2
Garewid O 508 se¥sTL Ml LGS TLI(HLD Frry O(x) = tan™ (gj —tan”™' (—j OTE
X X
UTienald CHTGILD O GTGHLIG X—G65T FITTL| GTGTLIGN HEIGS ).

aMardhd® 61hHHHIHHT_(H-3 ( Gapl jriimsid )

L& &ev seserigy Guimestm @)L el Loiq L1 LIevE @) LPLILJLILITGILD |
RTINS H(BHICUTLD. PIOUT(H LoigLiev@GLD 40 LA L [ Ferid
et gl. 33 OLLT AP HILOGVTGTD LITeVSH®SH;
&G Couesir(HLD. LUTevdmdd; HLILIGY B, p@I0IaT([h LOLG LILIGVELD
SMLILgnH& aTHuUhS I LHFFMICHTewILD 0 -£0d Hevsrimlw GhiLoTmy
wpFHBHmesrailicy FrjL) LweTL(HEMS).

G el LgSoent  vweTu(hSE),  OouiGwiessserles
wpdGBsmewaiuicy Fmjyser (@@ Aorwesiley Gamewrhiser odind riuhSermes) GBS
ubOestnesimmid au@Linded Lg&CsHrid. @uimriu@GSuled, Criommi wpsCHTeraNuich FTjLEer,
IS QUTLIL ThIGGIT LOHMILD LIGSTLIBGTLI LiH)) SHmBIGeuTid. auipdsidGumed R tommid 7 616516
wpedMBus GLou1CuIcET ST FewibamBu/d oHMID (LPLHOICETHANGHT FHeoTSmBUID GHN)SEETDEHT.
A LPSCHTeTANLIGO FTTLIEGTIGHT HTEVGIL L 6pLphIGML LD (periodicity), FTJLbLb (domain) LOHDILD

uLtp4.3

TFFH1D (range) (LPHEONLIGTOUNIIGHT QUEDTUIGHNBEET [FleDET6Jn [TGAITLD.

@ HDOM6 GBISHBRIFHBT

Quiumi_t1u@s) BlevmaymibGLg), LomesTalH6T M) b (hd% GCauetiiq uIaIBEIT:

o GriLommi wpdCaressiaiitich FriiL|serlesr auUenTuIGHNBCIT

o Griommi wpdGHmessiaiiicd FjLseres pseTenin Lo jseaer LB (H'id eLd

o  WIGHTeINIG) FTTLSET LOPMILD AH6T CHILOTMI FTTLSENGT QUETLIL KIHET CIGH/TULD
NEI

o Griomm wpdHGasmewiailich FIiLseNe LTS LWGTL(HSSHIH6 LoHMID  Fl6v
CHTenals6edT LoFILBE®ETS HEBITL 156V

4.2 Fd DY ILIHL_ H([HHBHIHeT (Some Fundamental Concepts)

atemyuisnD 4.1 ( BTV L 53(1QHIF)ML_6DID)

(6 Oouio ) IyenL widF FagL [ - 681 FTTLUBSEHG) 2 _GITAT AT DS x—HSLD, §p(1h LEIGNS 6TGYT p -8,
X+ p G f 68T FTLSESFeD @Qups@SGLoTmid  f(x+ p)= f(X) eTeveyLb H1essT QUIQLDTGITED,
f & SpLbL FTJL| SH6VGVS] HTVRIL L & FITJL] 6TTGLITLD.

ARIITIDITCT 6TeTH66) LO)BFFMLI 616831, f 6T6dT) FITIN68T &HTeuLD (period) eTaTLILI(HLD.
T(D&&IGHTL L%, SIN X, COSX, COSECX, SECX LOPMILD e AHIMEI SHTGULD 27 AITUIGTHET
O\FTEETL HTeV QUL L F FATLSATTGLD. LOTMTSH tan x, cotx AEHIMma T HADTUIGTHCT O1HTCETL
BTV QUL L F FAFLBATTGLD.
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asnywisnm 4.2 ( spDsHP LDYID GYJI” DL_F FIFL|H6IT)
@@ Oodiodliyewr wdF FagLy f~651 FATLSSSD 2 6Tem PaIOeT(H X HGLD, —X 6TGSTLIGILD

[ -6t FnussFled @wingl, f(—x) = f(x) eTetrmauty @mhsaed, f82 @ @& Fiy (even
function) 616d7GLITLD.

P Oy wF FagLy | -651 FIiUsdHled 2 6iTer paIbleuT(h x -&@Lb, —X 6TTLIGILD

S -etr gniussdled @b, f(x) = (x) eredtmauTmy Q@pSTed , f & @i pnend gy (odd
function) 67657GLITLD.

T(WSFISSHTL L%, X°, sin X, COSEC X, tan x LoHMILD cot X AEIemay PDODEFFTTLISATTEHLD.

UGUTED, X°, COS X LOMMILD sec X AEIemay B)TL L FFTILFTTSLD.

GPICLjey

g Lompib h &G &Tevid @bk, f=gth ereimaunn @whsTed f -6 HTevld LO.ELD
{STGULD g, HTQULD h '} 6168 @) (B SLD.

T(WSSISHTL L%, y=cosbx+sindx -6 &Teub T LOHMILD Y =COSX—SINX -G HT6UID 27
ASLD.
4.2.1 ipSHGHIcHIaTuID FIJL|SHN T FIFLISID LOPNID HIFFHID

(Domain and Range of trigonometric functions)

WpFHBHTesIailIcy Faisemedr FITUSKISST LOHMID FFHHISET (VTAIIHLD L I QIETUI6D

OaT(RI&HLILL (HeTETey.
apdGanemaiued | | cosx tan x cosec x sec x cotx
Fmi
FITLIBLD R R R\{(2n+l)g,neZ} R\{nz, neZ} R\{(2n+l)g,neZ} R\{nz, neZ}
FFFHD [-1,1] | [-1 1] R R\(-1, 1) R\(-1, 1) R

4.2.2 smjLmealsdr ausmyLIL_HikeT (Graphs of functions)

SR> R ereirugy @ QLodiobliyeni s FiL 616815, iGett FATLSsEH60 2 6Ter (b LeTer]
x-60 FmjLy f-e5r iy f (x) eres. ey, (x, f(x)),xeR eretin yeraflsefler Qsn@liLd;
BGWILD, FITILY -G QUMTLL GG HTLOTGHNEEMSI. COTSHIQITH, Xy -FTHS6) 2 GTGT (1h QUMITLIL LD,
P FITII®IS GDSGLD 6T68 Fa APIQUWITF. B BHSCUTEVILD, (h UMTLLLD Hleevd: Gddid
Car(hg Cangameiaw (sp(h Hlavevd:GdisCHTh (b audIUL S ol (HLomeumed, HHCHT(H
2L FLons Crewn yerafluieh o’ (Bp Geul’ (Hib) Hlewmey CFUISTE, AHAIQUMTLILLD §p(h
F9me1d GMldb@GLD.

BLD  AGTDITL  auTLpaileDd, AHMVSHET, BTay/used FHipnd) Guneimy Grrs®sls OUTMISS
STVall L GSlaet 2 6irent sEH LevGaum) BlEHLbaEM6Td: HTETECDTLD. (LpFHCHTeTNIG) FTTLIHET
ADRTSSHILD F(BLOLF FATLSET GTGTLIGTe, BESMEU HlBLPOSMET LpFHGHTeETaNIG) FTTLHET
LPGULDITSH HDBSHIGTTCUTGLD. (LpFHCHTEIAINLIG) FITTLIE®GT HMAUEGTIGT QUTLIL HIGET UmuIeuTsHL
unidg ADlbgI CFTTaUSGH eLPGULD, HTEV QUL L p(LPMHIGEL GOLOULIGTET [(FlBLD&FCIGH LIGETL|HET
QUTMUIHSBNIGTLD.

pSHBHTeEINLIG) FITTLSTIGT QUMTLIL G XY -FeTdH) QUEDTUL, FITT LOTMY] X £ A6TUIcH 6D
2 66T GHTGHT A6 H®ENT S GBGGLD. FTTh LoTHleni Y 6TesayLd GBI (HGaurTLd. et Fiifenest
y=sinx o160 6Tp&HIECMTLD. Bl IGLTVC LoHm LpFHCHTERTAINLIG) FTTLE®GTUILD GT(LHSHGVITLD.
Bl au@pLd LML LGS sarfled, wpdGsmesiaiuich Frjyser onmid Crionmi wpSGsHTewraiich
FITTLSGTIGHT QUETLIL KIEEGT GTGIGTH] IGHTUIGUTLD GTGSILD LONMILD HIMIIIGT LIGSTLIEEGTLT LiHmjLD
L1g &% 2_eTGaTTLD.
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4.2.3 ausmyLL_GHs aiFa wPpnibd s1vip (Amplitude and Period of a graph)

x - A% p(h FTLGT udIULSEDG 2 6Tenr LOIG(H HTTD AHFFTTINHT eiFH
(amplitude) AGL0. @IUTDTS (15 FTTLN6HT 0FFF: A& X ~AFFONIBbEHI AHBGH LOLIOLIIH 6DV
LOFFMI LoFINIHES 26T 2 WiTLD AGLD. (h LPLPFFHFDDIET LTdd) QFuiws FriLdh@ Caaauli(hLb
SITLD AFF11965T HTeuLd (period) 4@ LD.

@GPy
() smevaul’ g Fnmifesr Hmev Aemaling (period) Fioiomes Herid Gsmet. e Gaueriluied
iR UL lIuGEHGw  Fpibu  HHLDL  @I(BLD LIV UTLLL LGS ST
OB1688TLHTH AFFTTINGT GUDTSHE QUSDTLIL LD AGHLOUJLD.
(il) pmedmd Friiesr auaguL b AHevwits QuUTmids FLodFrnsaid Lopmib @l e & Fmiiiesr
QUMTLILLD y ~AF®FL1 QUTMISSH FLFELTTEALD B)(BSSLD.
4.2.4 Gujoryn FrjLser (Inverse functions)

o araf(y OFdniuBid pp wHIYSEG eTlouTLpgHId FCIown(m Feflds Lodlidenaee
e winsd S alSlpedmGur (b FITUTGLD 6TeTLMS [HeweTa) do FfGauLd. Frjifest GpiLommy
B(rS515@ CLomaesst FriinsEnes CHmauauill Lidd) OFuIse SHaufuionEng). B)seet BTLD
R T(hSHISHTL (h eLpeuLd alleTdGHSauLD.

QL LW ADTH AMETSFI LOTGHTIL [THNGT Hewo1dhSlemeu1d H(hHICAUTLD. 2idbHewoIdEI6iTem
PAUORUT(HAIBLD Sp(1h @IS auands LoHmILD §p(h LogLiesy] (DNA) O\ fdSfeows Qummieen . Lomesileniy
o Grefnsad @rss aums Acevg Loguesy T jdfleow GCeaeiuimsed QupliLsTed Qe
Fjyseridepest. pGT1 @SS aews CHTesT(HeTern LoeslsT LIGV(HeEST(H 6TGTLIGES BTLD APICaTLD.
Qw1 9eviid LogLgsy) OFTLFESewr QUTBdsalamr aItauT(h $est LoesllSaId@LD LoTLIgR| COBTL &S
FNEHe 0w @ HHGLd. QFmest 19681Ge1dE) LIgH@OGUTE @ss widflulest Qiss s
OB S (BEHSTED 2AH6HT eLpeuLd SHLDLOTE @IS U GDIILITE Wit 18)(HEE OUMLILL L F) 6T65d Fa )

® wpIquyLom? (Lpiq i) 616TLICEH @i & aflewL WIT@GLD. LomTmTd §p(16 LoTLIgsy) O\FTL FEFews O\giflbd)(BbSTeb ®
SISSIGTOT ASHG T LoesEeTd Hevor plus @uigib. @aieummiss oguesy G0HTL FdS) eLpeud
Locllgengd sevormyo 19651Cer1d@580 Criiomm Frjiesr QbSSIGHTIET HHIQLILIL WITEDS).
Bss®3 19651Ce11dE) H6vor 1laGev GriLommy FTFUTEGLD. LogLgsy) OFmTL 748 6T(hSSHIHTL (Hr1 GLimey,
FITUMTS| PGTMIS OBT6Tn FIiLTS QBHESTEV, AN CrILoTm Friy @bS@GLb. CHTIMUILDTS
I midCLITG FriLy CFuIyLD CFwIeeL 68T GBILOTMI FTjL| AFOFUID®6V, OFWIeOLDS:S ®aUFEMI).

R OFmiGarewt wpHCHTISHST b GMUAICHTERIAPLD LOPMILD P(H LS  HATAPLD
OF1(hSHLILL 19 (BHSTEV, 19D CHTessmhigaaru/id opmid 19N UsE BETAIEE®ETUILD H6BTL Maik
GTafBTGHLD. AevTTe) p(1h CFhiGHTewT (LpSCHTeTSH ST B)(H LdBHhIST Lol (KGLD HILILIL 19 (BbBT6V,
UGS HIE 6T cEBSMBLI LWIGTLI(HSH) CHTewISmBS: HTETLSDEG (B ULOILpedD CHMAULILIBEIDS].
Bgsmsi FHHewiddlevsmer psCaremaluicy Faiifesr GwiIommI FAHL 6TeQID H(hSHTHBLD
WpSESHIQILD OLDIEDS).

eThGOUT (1 (LpHCHTETANLIG) FTTLILD ST ALPUHELD FITTLISSEGTLOS] 66T IGO0\ BTG I FTiTL

DIV 6TGTLIDS [HTLD AWCeuTid. TWSSHIFTL LM%, sin0=0.5 ere1d OFT(HEHBLILL 19 (HHSTEV,
QZE, 5_7r’ 13_”) _7_”’_@,... AL GTEESTEIIHN 0 -alletr  Fiyser  COFHT(HGHILL L
6 6 6 6 6
FLoGTUML L 1TSS OFu'iuyip. eTesiGar, Qsm(hdatiu L sinb -aH@ amnu 0 -&@ Felss LodlienLd
H1e @uicvg). @araurn GT HInG ue Gsrewbisamer GHTid@Gd Hlewev anUBHeU®S
FTd®,  Grimm  wpsGsresiaiiicy FTiilenes eUeTWnIGEGHLD (LpeTeiGr, &b 6TV
S (WO 1@ 2L UL L eurp) FIFINSTCT FjLESMmS auangiennd G)Fuius Geauessr(hLb.
wpdBsmesailuicy Frjifesr Criomenm 2 (Haund@GoGungl, s HuBssiul L i Gaseriuied
SAFFITY  PGTUSOBTGTD FITUTS HedLoujidLig — GuITgioresesT(m APl Qe Oeverfleanwid;
S(BHICUTID. AeTTev, AawauTml & HUBSSILLL Qe Ceuelleowid FTjLSLOTES CBTEETL
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Fni96s1 FFFHD AFFTTINGHT LpUPLOWITET  FF LTS B)(hSHSCauessr(hid. @UIum_LiL@suied
S BrLBSSUIC L FIiUShSeNed euIunidsiulL  psGsrasaluic Farysaresr Gniiomm)
FITLS®GT auengienm O\FuiGauLb.

4.2.5 Gujiony FijLsalsr ausmyLL_kiker (Graph of inverse functions)

fetetiug b @wynd Frgunseyd opmid [ -et1 Coiommy £ ereieyld B(HEHGeuTLD.
2%58a1 y = f(x) erefle,erevflev o’ (HGio x = ' () 2@Lb.6169Cau (a, b) 6T1681LIG), f-65T aUanLIL &Heb
(1 LGTNLITS ADLOQISDGS CEH®ANLITGISHILD LoHmILD CLITHILDTETHILOTGT BLIBSMGT A1 6TeSE
245 yeralwns (b,a) e1eid yerefl [ -6 aueguL g6 AowGaiet(hid. @5 Eer
UMuilevns f-65T QUIULGEHGD 2 GTem x LoDMID y AFHE®ST PGTMIGOBT6TR @) LoTHmLD
OFUIeugasTeLpULD, [ 6T GUEDITLIL SeGLI GIMGVITLD 6T6TLIZ) LIUGNITEIGTDG). LOTDTES Y =X 6TEILD
CrICHTL 196 a1 135 f~65T UEDTLIL $FletT FevstawnnTiq (bLLOT% (mirror image) [~ -65T euewLL LD
2 GTENG| GTGSIQLD Fa MGUTLD 2A6V6VF V=X oIaID GridGarLqenr S 1% [ -6 euenILL &der
rHluedliiiuns (reflection) £~ 6T GUEDILIL LD 2 6ITGTS/ GTGNIQYLD Fa DGVITLD.

4.3 w6t FujL] iPpuno GBIyl »FeT FIFL]

(Sine Function and Inverse Sine Function)

R -2 Fmjusionsed wnmid [—1,1]1-20 eiFsFsionsead Osresr G% F6T FIiL cIeTLMS
Hlee5a) Fa fOQUTLD. OFEHT FFanL y = sin x eTewiayld Lommitd GBILOTMI GOFET FAfenl y =sin_ ' x
26b6vg y = arcsin(x) ererrayLd GOILI(HCeurrid. Qi@ —1 eTanitd GBUI(H LI d@Em) 26sTmi. GLogyiLd
Bs@nui(® Criomeand GnlEEHNCSH 2Ae6TN HaevdL il 2i6vev.

2AeSG  QUIOWeseT x-&@h sin(x+27)=sinx ereirug Qounundng). GLogib

@ 0<p<2m-@6v sin(x+p)-ar iy sinx —&@ Fowns Qs Gasetsmqu Aeubledenev. ®

616006, FGST FFLIGHT HT6V (LM 27 SAGLD.

4.3.1 smaer Fujidsdn aemyLiL_1b (The graph of sine function)
®FGHT  FAIINGT  QUTULLOTENS Y =SINX  GIGHLGET IILULLOTEGID. @bIg X (b
OLOU IO IGSTGESTITGHLD. FGST FITIIGH HTeVLD 27T GTGTLIGTGY, 1965Tau(BLD spaiGleuT(h @ewr Olauerluieyid
., [-2m,0], [0, 27], [27, 4n], [4rm, 67], ... e Fnidesr euavguid G augaibded
Lo fleiing). e1enGau X €[0, 27 |- eramib hiEEsd@ B aeTULSms STionesissTGe
GungiLonegn@Lp. x €[0, 27| eresfle y =sinx 61 euadgLILSH 2 6iren (x,y) Lereflseiley Hmlbs
Flov yeirefserflest Lo IL|E®NT S HTEST HLDSHHTSWILD L' I ICHTEnU 2 (HeUTHEGEaUTLD.

aflet T T T T 3m
x (<@westleh ) 0 6 4 3 > m ) 2w

i 0 1 L 3 1 0 1 0

y=sinx 2 NG - -
2L amemmieig  y=sinx, 0<x<2z, Q67 eumguLlD Y _[0,2m]e y=sinx
AEWNO B CFTLEIGSEDSG e16tTLg COFeflaundng. 0 wpHed g : Q;ga; X
o 37T I
ey x oGy AHENEGCUTE, vy =sinx -e7 odliyb 0 apsHed 1 2 v
T

1 auewg A5 fsEesTm). 5 APSHGY T UM x 6T Lol AF BG5S, L A4

XII - sewflgaiied 146

‘ ‘ 12th_Maths_TM_Vol1_CH 4_Inverse Trigonometry.indd 146 @ 16-12-2022 15:14:38‘ ‘



B [ [ [ ® . EEES

O hgI 3?% aUTUIVID AFBNEHGIDCUTHI v 68T Loy 1 1psHed 0 aUedT G®DEMS, AHHMET

3
OSTLIhEI 1 $& G®DEMS). %T wpSH6L 27 ueny x 67 Loy HHHNEGDCLNES v 687 Loy —1

wpF6eL 0 auewy ASSAGEDG. L L UessuIeI6Ter LeTefE®men auamiLLG5e Gnlss QeLpaires

QUDGTRIDT QU UTLIL SHGT (b LGS LIL 1D.4.4-60 y=sinx, x€R
HTGSTLSSLILL (HATETSH
y=sinx GTGTLIG] 27 &T6VLD O\sT6EsTL F)
eTeTLIBTGY, ¥ =SinX -ai1 1pap eueverauemiufed [0, 27 ] “1'/7T o (e A
Qe Ceveiluieh eiohd aueyuL Gy @ BLO(HHIGLD

SlpLoL HBLOL ADLOBSIGTETE. LLID. 4.5 -60 OFGHT

FrL96sT (LY QUGDTLIL LD HTGBTLIGSLILL (HSTeTH. 0 (LPHGD UL LD 4.5

2T QUTUIGTET FGHT QUMGTAIMTUIGHT LIGSe! (5 FLphHE) 6TesTGLIMLD. AFH TdFd 1 AGLD.
@iy

0<x <7 -6b @pged Lopmitd @yessiimid HTHUGEHUND et Faiifesr LoBliysEpd@ sinx >0
DAGLD. T <X <27 -60 eLPGITMITLD LOMMILD [HTGSTHTLD HTHLUGHUIND FedT Lodiyserd@ sinx <0
A SLD.
4.3.2 smaedr Fujidsdn LI ke (Properties of the sine function)

Yy =SInX 687 Ll $EHe0(BhSI SLDSHTEBID FGST FTTINGHT LIGHTLIE®GNLI LDIS HTGETeUTLD.

® (i) euemaraueguied GC&TLFduflesienoCGuim 2evavg wpMleysBart Feenev. FGT FTjL ®
&L FFSwIneg).
(i) euedgULLD ASeTefleows Quimiss FLoFELTTs BBLILSTE FGHT FIIL PHedNF
FATLTEGLD. 5
(iil) engedr Friiedr OO oSN 1 82 x =, _E, Z, _ﬂ,...%a&?u_/ Logliyseriled QUmISnE).
2 2 2
bF Sy oy —1 x=---,—%,3§,77ﬂ,--- 2w oFliysermley QupISng.  LoTDTS

SAdaidg x €EReG@p —1<sinx <1 er6578:90 mevITLD.

4.3.3 GBiLOTNI WF6I FTFL] LODNID DIFH6OT LIGHIL]FH6IT
(The inverse sine function and its properties)
WFGHT FATUTGHIS AT (APLY FTTUSLD R -60 QRETMISHOFHTHTNINTS Hehev.  BHewert
=b, —1<b <1, 101D pAICGUT(IH Sl Lo’ L SCHT(HLD y = sin X -6 QUMTLIL SH)n6T TN
wpam i’ (Hauasd; CET6ET(H @B HITLD HPIGUTLD. AFTAIS], PGS DISHOBTGTDITECS FTILIT GT6H
Crndd@Lb Hmawnest Sevi_tor’ 1 & GFrgmenuied engest FrjL) Carevaienr Sng. [—% %} TGN

anaatt Fjifest Faustd s (HuBSsLuL L6, g6t afdgsid [—1,1] eratuGsr(h oL (HLdlebevroed

FeT FIjy  PTNISCETEID ommid CLomGETisHvTS D BBISEmG. SHCUTH [—1,1]-g9

. . T T
FATLUSLOTIAYLD 5 -0 FFHTED OFTeST(H CHILOTHI FGST FATEWL GUMTULIGDD

OFUILIGVTLD.
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ey Is»D 4.3
. . T T . . ) .

—1<x<1-6, sin" x-& ye % GTQILD FHGSTIGSH GIGRIGGRT SNy =X GTGQILOTH)
IUSSILBGEDS.  AFTeus, sin” i [-1, 1] > {—%,%} eTaID GBILOTMI OFGST FIFemL,
sin~! (x) = y 6760 QUETWINIGEHS CH®AUNTEIHILD LoDHMILD CUASILOTETSHILOTE HlLbSE®aes sin y = X

T

LopmILD Y < [—5, 5} <24 &LD.

@GP
(1) {—%, %} 6T@ILD &L (WU SSHLILL L FITLISSHEG) FGT FITITLY PG MIH0IBTGT DI A GHLD. ETT6Y,
u@RluGmS 2 6rert_sHu @gmest eIt1 Quflus Qe Claueriluieh eFer FriL p68TMIGO\BTETH

FTTUTSHTS.

(ii) sin™' x -6t efGFHLOMGDT [_E Z} -6V OFTFGHT FTL GDWDD 61688 Lo iUt OLDISMS).

272
Qs wpigay, OFT®S HSTSENGISD Fov 1psGaremauich DyHui edev apdEioms
LwGTL(RSSLILHEMS.

(iti) emaratr gmiidesr Gwiomenmrt upm) GBI (B bGUTEH6eTLD, sin [—%, %} - [—1, 1] LommILD
sin”:[-1, 1] - [_E, E} c1a1 Hlevanalled Oaarar Gasat(BLd.
2 2

(iv) ‘..[—57”,—3771, [—3—7[,—%}, [%,%ﬂ, {37%,57”} 2w Qe Oavaflsefley GsHenid
R0 QL Oevefleows  eFett  Fadifett  FAFUSLOTSES B (HLILBHSHEVTLD.  HGUGITDITCT
Qa1 Oaseflseflaid eaet FjLy eeTmEesTeTDTey Fajutsap onmid [—1,1] eretrug
UGG NI F1EHALD B)(hSSLD.

V) s Griu®Bssiiuc L Qe Geuer [—% , %} UGG OFGHT FTTLNGT (LPBGTGDLD FITJLIGLD
(principal domain) e7evayih, —1 < x <1-6b0 y =sin"' x e7aLd FAFLNGHT LOHLIEGT (LPSHGHTEOLD
LodILj&6T (principal value) 6T6d&YLD HDLPGHLILIHSIDS).

y =sin"" x —6ir cuanwednuiedBbs (NettaumeuaTaunaD b COSTaTeTaLD.
(1) —1<x<1 opmib —% <y S% eTeT(HS@LOGUNS), y=sin"' x erevfleb, eTeslled 1oL’ (HGLD

X =siny <AGLD.
(ii) [¥ <1 erafleb sin(sin_l x) = X 2GLD. |x| > 1 ereubGLing) sin(sin" x) =X ATSSLODDSTEDS).
(iii) —% <x< % eTavfleh sin~' (sinx)=x @b, sin~'(sin27) = ( = 27 CTETLISENS: HouaTTSEeD

OFHTGT .
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. 3 T 3
(iv) Z<x<Z safleb, sin '(sinx) =7 —x HGLD. T <x<Z qeunGursy -T<p-x<t
2 2 2 2 2 2
61601 L HEGHLD GTGITLIGHCS; FHaGH|HBALD.
(V) y=sin"' x 6I6dTLIgI MHEODF FTTLITGLD.
@GPy
. 1 . 1
sinx = 5 Lodmib x =sin”' (5) A FLoTUT(HSEps5@ Qo Cu 2 6irer Caupium’ e g
. 1
STGSTGLITLD. SIN X = 3 GTGQILD FLOGTLITL &L & $1755Beuessr(hLb 6T6vfl6b (—00, 0) 6TaniLb BanL Clauerluieh

sinx=%e‘r@ymngy 2 GTeT ADMISEH — x  LoFNIysmenujid Hessi Pl Geuesst(hib.  2AuleiL,

x=sin"’ (%) 60 266 x EIDUS FHesTL ML [—%, %} eTailp Qavr Gouafufleh sinx = %
GTGRILDTMI 2 6T F6silds Lo IenLd Hevsr muiGeressr(hLp.

4.3.4 Gujorm snFed1 Fuji1der ausmyL_ip (Graph of the inverse sine function)

. T . . . .
sin”':[-1, 1] > 27| eTa@ILD GEILOTMI OFGST FL E p
|z 2
[-1, 1] @ Gavailufled xe1amiid CLowibluicenewt 2 cirarfl msd;
NI .
Qanan® | -2, L | @ Qavafuded y erenid GuowiQustmenemr | 2| 4| y=sin'x .
@ 2 2 0 0 -1 o] 1 @
Oeuerlu§imas HHEDG. QUILPSHLDBLITED y =Ssinx FLOGTLITL DL L AE
vweTu(Rsd (X, V) erapib Ao yerefaamerd s mlbs) 214 i
I ey
2NN xy STSHled GOIIGUTLD. x 687 Loy —1 S Bbg 1 2 )
uL1p. 4.6

Iy AHBNEGIOCUTS y-GsToSNIL T -0 (BhSI %WG@U
2
255G HeTng). QliyeTallsmen QmLpauTe aImeTamTLTed Qamenid@oGuig y=sin"' x
QUMTLIL LD KDL SEGSTNE). 1% LI LD. 4.6-6D CBT(HSSHLILL (HETETS).
@GP emy

| .
Y=SIN" X G QUEDTLIL LOTGSI,

(1) [_%, %} Qe Cavefluileh y=sinx &1 euegUL SEHGT LGS y = x 6Tanid GHTL 19687
oani_18 197EU60SGHLD UGEWTHBaIT 606G V = Sin X 68T QUTLIL S&leH x LOHMILD y A FBEET
B LoTHDIGISET eLPGULDTHGLD GIIMGVITLD.
(1) <=8 auplGur ClFebEngy
(iii) %S’ Qurmig g FLo&Erns @BrLgTed y =sin~' X 6T DaDE FTLTEDI.
y=sinx, —% <x< % wpoitb  y=sin"'x, —1<x<1  AHWusETGT  QUDTLIL hibET
sfldsFTED, QB  QUDTULHKIS®ETULD  P(hhIFDeTSHID  fsssTis — SCLp
Os1(h sl (HeTe ).
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AJ: g A '(\,,\7!
5\
1 g RES y _X
zaﬁm') y =sinx y=sin'x y =sinx
5 ; ;
- X < - X
T 0 T 1 0 i < >
5 5 _T o K
2 2 5 5
_1 E
\ o 2
2y /
uctp. 4.7 uLo. 4.8 uctn. 4.9
il . . . . . . T T,
Y =SIN" X -GiT QUeTLIL LOTGNS] ¥ = X 6TeqiLb GHTL 1qewayL Qumpidg) ¥ =sinx, — 5 <x< o

QUITLIL GH)6HT LOGBTGH LNDLILD 6T68TLIEDG Lit_LD 4.9 &1L (HEImg. GLogviLd ewaredt FryLid Lommitd GiiLommi
WFGHT FTTLILD AFleowitt QUITMISSHI FLOFE TS 2 GG GIGTLIMSGUILD HTL (HEMS).
IhBHBHIHHI_1H 4.1

. 1
UTIIGHT LODMILD LITedSHEaTeh sin”™' (—Ej ~G8T (LPSHGTGLD LOENIGDLIS HITCESTS.

Sjay | :
sin”' (—Ej =y 6I6t1%. 6Te01Gal, Siny = > ASLD.
sin”' x 681 pgeireLo LoBlisefest ofdF D {_E, E} AGLD. 6T6857Ga sin y = —% GTGTDRUTLY
22

. 1
ye [_E’ E} 0 &etstiMGarcsr(Hid. 24586 y = —%e‘r@‘rés HeoLFBema). cTen @y sin” [—Ej -GbT
2 2

o . T . . . . o .
APSGTLD LOGNIL| 3 DAGLD. ABGHT b LI —30° AGLD. -
IhBHBHIHEHI_(1) 4.2

sin™" (2) 67 wpgesTenLD LoBNIL) @)BLINGT, AHHEDGHT HGHIL 1.
Sja

y =sin" x—eir #mjusp [-1, 1] erehugnain 2 ¢[—1, 1] eresrugmaun sin™ (2)-4@ wpseiranio
L&y Pevenev. [

IhHBHIhHT_(1) 4.3
(LPSGTELD LOE N IGDLISFHTCET .

(i) sin™' ! (i) sin”' sin( ﬂj (iii) sin”' sin(SEJ
1 - 11 - 111 - .
2 3 6
Sjay
sin”' :[—1, 1] - [—%, %} eTetTLg sin'x=y er6w O&BT(RHSSLILLS CHMUUITEIHZID LOHMILD
GugLoTergLomest BLbS@mET X =Ssin y A@GLD. @@ —1< x <1 oHmILD —% <y< % 61687Ga),
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() ﬂel: T ﬂ:l . . Sinn 1 . . -1 1 v
1) — ——,—_ | LD LD — = ——= 06I60/LUI&KITGL SINn —_— | = —.
4| 2 PR T ? N

i el LT 5 b sin”'| sin d d 1
——€|——, | eTehTLGIT -—1l|=—= LD.
(i) =3 273 % 3 3 2O

T { T ﬂ} ) . .. (5% . T . 1(. 77.') T
(iil)) — €| ——, — | eTedILU&MGL SIn | SIn| — | |=sIn | sin| 1 —— | |=SIN | SIN— |=—,
6 22 6 6 6 6 m

IhHBHIHHT_(H 4.4
sin”! (2 —3x? ) —GST FITTLISSHMES FHTGHTS.
Kjay sin”’ (x) -8 FrrusLd [—1, 1] <A @LD.
eTaGey —1<2-3x" <1. y@swmed —3<-3x><-1.
—3<-3x7, TILDGUTH x> <1 €))
-3x* <1, er@yio@uig x> 2% )
FLoGSTUT(H&6T(1) LommiLd (2), %Ewieudmed(mbs % < x* <1 eT6818 S S

EIUETA L <|x[<1.

3

® a<|x|<b a1l g x € [~b,—a]U]a, b] 676w Hevid@id cTeiTLISTEY, ®
61676, xe[—l, —%}u[%, 1] -
Luaps# 4.1

1. x -GiT A®IS G| LOFIILFEGTUILD HTCETS
(1) =107 < x <107 opmutb sinx =0 (i) =37 <x <37 oHmip sinx =-1.

2. 1965TeuHeIGSTOUNMIGH HTeVLD LoHMILD T F HITCE5IH.
(1 )
(i) y=sin7x (i) ¥y = —Sln(g x] (iii) y =4sin(-2x) .

. . (1 . .
3. 0<x<6r eradCung y = sm(; xj GOT GUGDITLIL LD GUGD(T .

. P I 2r TR S5m
4. odly sredss (i) sin [sm(?n (ii) sin (Sm(TD'

5. x -6 6Thg oM@ sin x =sin~' x @LD?
6. 196TaUBEIGSTAINBING FTTLSLD HT6E5TH

x*+1

(i) f(x)=sin" ( >

} (i) g(x)=2sin"" (2x—1)—%.

~

oLy Hesses sin”'| sin 7 cos - +cos Fsin = _
9 9 9 9

151 Griommy wpsCamenrailiich FayLser

‘ ‘ 12th_Maths_TM_Vol1_CH 4_Inverse Trigonometry.indd 151 @ 16-12-2022 15:15:27‘ ‘



____IEEEN ®

‘ ‘ 12th_Maths_TM_Vol1_CH 4_Inverse Trigonometry.indd 152 @

4.4 Gxmrs»I6o FUjL] LPMID Chjonm CHBIenFIT FIjL]

(The Cosine Function and Inverse Cosine Function)

R -2 Fnjusionsayid opmitd [—1, 1]1-20 efd¢saonsayd Csmeser. FnijGu OsreFedt Faiyy
AGLD. QFTOFEHT FFawL ¥ =COSX eTanald LoPmId Criorm Qsmevser Ffifenes y =cos ' x
Qebevgy ¥ =arccos(x) eremeyd GO LIL(BEIDET.  A®GISH  GOLoUIOWIGTTHET X~
cos(x+27r) = COS X 6TadTLIg GLounum@Ld. GLoayib, 0 < p <27, x € R4 cos(x+p) LOMMILD COS X

AENIGST FLoLDTS B)(HSHBaIGHIIQ U AUANILH)GHE6V. 6TeTEaY Y = COS X -G8T HTGULD 2T A4@LD.

4.4.1 GxmrsnFadr Fuji1dsdr auswyLIL_ 10 (Graph of cosine function)

O\BTeanF6dT FTTLNGH QUEDITLIL LOTGYIG] Y = COS X ~65T QUGDTLIL LOTELD. @)k x 63 (1 G)LoU'| GTCETGssITEGHLD.
OFmanFest Farilesr HTeUAPED 27 GTTUST® ) [—477, —277] , [—27r , 0] , [0, 27r] , [27r, 477] ,
[471, 67r] , o 2AF @evi Oleuelserfleh paiGlaum(h Gant Gaveriluieid C\sTendet Faiifer aueTLIL LD
@07 anqeugdHleest Hpibueyd Cumibleing). eteiGar  x €[0,27]-d@ o flw Csrengetr Fmjy
aIULgSest uGHows SionesissnGev  Gungoneig. x€[0,27] erefléd Y =C0SX 67
aIUL G 2 arer (x,y) yarafigafley flbs FHev yeTallsamer GUIILENHEG SLbSHHTeEILD
DAL L QUDGHIDU 2 (HUTHGHOUTLD.

) z ™ _ i 37
x (<euicstled) ) 0 p 4 3 5 T 5 2
NE) 1 1
= 1 — 7= = 0 - 0 1
Yy =cCcosx 2 \/5 ) 1

y=cosx,0<x<2m, abr aeguLtp  (0,1) yerefuileSmbs
O\&TL HIGEMSEI GTETLDS L 1 auenesTufeO(Bhg HMIGTLD. x 6T Loy 1
0 wpaed T audT AFHHASSGOCUTH, V= COSX —6ir Lodliyid 1 wpgHed —1
QU GDEGTDG/. x 61 Loy T 1pHed 27 ey AHBHEGSGICLTS), N —
¥ =68 LoD —1 1p&6v 1 auenT AFBHSSTDGI. 211 auenessuiey|eiTer \/2
yeTaflaeamer auenguL sHled Gnlds Aaunemn Qeessis@GLd QewLpaITeT _
AUDGTAUMI®W QUMTH. V= COSX -6 UMTLIL SHGHT (b LGSHulenest
UL LD. 4.10-6D HTGSTLISBLILIL (HTETS).

[0,27] @ y =cosx

.

X

o

)

NS

ULLD. 4.10

y

[0,27] @ Qaaiuissr  @wypepd GG  2arer Y Tosn rEE

UL L1 Uu@Hleows FHmiou Spibu G)Emessg (K@D U6y

—4r \-371f —2x7\—-n[ |O\ 7 [ 27 \3xn [ 4r *
Y =COSX -G  (LPUPRUMTULLD  ADLOBE(BSGLD. UL 1D.4.11-6D \/ \/ll \/ \/
Osnewgest  Fmgifesr  wpup euegULLD  OFT(HEHLILL (HETETS).

uLip. 4.11
Osnengest Frgifesr euawTLL SEeO(BhEI cosx—6T LobIy (LPFH6L

STHLGEUI6H (() <x< Ej LD SHONLIGITGTTER LD, B)TESTL TaUZ] HTHLIGS U6 (% <x< nj LOMMILD
2
LPGSTDITGIS] HTDLIGH U [ﬂ <x< 7) 2ASwammleh GanouIcsTewTTES LD, LOGET(HLD BTG TSI

3
STHLGH 6D (7 <x<2m j LO)DHONLIGTGRTTERYLD 2 GG/ 6TGTLIGNS HTaETEHICmITLD.
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@GP
UL SEOBbGI, H®eTSE x LSNIBE@BEGID  COS(—X) =COSX 6160 HPIeTLD. B\
Y =Cosx (b QL L FTjL cTehLIns 2 Mid) OFuIFng).
4.4.2 GHTHIFOT FIFIA631 L1631 |HoeiT (Properties of the cosine function)
Y =COS X 67 auangLIL $&e0(BbEI O\ BTFGT FTTINGHT 1965TUIHLD LIGESTLIB@®GT S HTGESIGUITLD.
(1) euewerauamguie eThiIGD LpBIGauT Aevevg OHTL FdSulesTanoCGuim @ebenev. CMBTFGH
FL OFTLFFFWITCETS).
(i) y <udaals Qummiss eueguLLd FLodErns QpLusTed Csmemaest &y QL&
FATUTEGHLD.
(i) x=...,-27,0,27, ... AHw Hliysefled Osmengetr Fajy OLGUEH iy 1 g9
AL EMG). X = ..., — 7, 7,37, 57, ... A 10N 1L HEBI:G OFTeFST FaiL LOFHAmI LoFliL
-1 s dLEnG). AHmaig, —1<cosx <1, xR HGLb.
GPIIL ey
(1) y=cosx 6iT euUedILIL HDH g ADTUIGTHGT ATAINNG IGVLILMLD BEJ &b,

y =C0S (x - %j ~GST QUGTLIL LDTSL1 QLIMGUITLD. @b QUGITLIL LD y = SiN X -G QUEDTLIL S5
QUILITS ADLOEDG). ki@ cos (x - %j = cos (% - xj =Sin X . GTGITLIGNS HEIGHFHBALD.

(i) y=4Asinax wppid y=Bcosfx Adwen weonGu —|4|< Asinox <|A|wpmib
—|B| < Bcosfx< |B| GTQILD AFNI SAFLOGTUT(HS®ETLI L) O FIFng). v = A sin ax 6

2—”&;}5@[0. ¥y = Bcos Sx 6T 654 & LoMMILD HTGULD

o

AGLD. y=Asinax opmib y= BcosPx AT ewFeT

ofda Lommitd smevid wpadmGus |A| ompid

. . 2r
wapGuw |B| obHmid m
auaarGHTL (h& (Sinusoidal) FITILETTGLD.

(iii) [0, 2—”} LopmILD {0
a|

vy = Bcos Sx Afwaimmlest L@ ey miger brligds y = Asinox "l.:

, 2_71 -681 LOgmes pedmCGus y = Asinax oHmib

LommILd y = B cos Bx AHwieummIest (o eued i g6t Qumii(hEesTmg). E
LIV IGTLIN () B6iT
FMTevF  FHLpMFUNe BlBUPLD  [FlBLpeEETTET, L(Ha GuliLbleney, HL6b AmeLHET GLITGHTH
Quinmens BlsLpeyser Hpou Hapiou Criaismey, @FeT auaaTCsHTL e L1 LweTL(hSS) LondliflseT
UG UDLDSHLILIHEGSTDET. 6T(HSSHISHEHTL LM%, dF6T uewTGHTL (HF FiL y =d + acos (bt — c) -89
LwGTL(HSE) HL_6H A®VBET LOTEINUWITE 2 (Keundd HLpSETEILD Lilg H6T HLiL(hEesTmest.
(1) et auamanGHTL (H euILL $S6tT idFs: 616hTLIG), UedTUL GH6) y - 61 LOLIOLIH LoHmILD
L5FE)my Lo serflest G@l@/unl_'Lq@z'ﬂ 67687 Lo 196 LImuwim@Lp.
2AFTaUG), NF&H, a = — (Lﬁu@u@ Lch;)LIL[ LbFSmi odiy);

owsCsTH y=4d | @ni/@ d =— (Lb"u@u@ Loy + L6FHmy LodiLy)
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(ii) smeud  p =2 X (WOIOLH SN (wHg LFFmI LoHindn@ Qenr Guiu)6TeT HT6V H6T6Y) ;

p=2E

p
(iii) ¢ = bx (LBLOWLI(H LoieoL e ujid GBILD).
-1

R(h HLILIGVHI®DUIGH 6Tehemauileh HL6b AaeVFeETT) ALoLD LoTMILIHEGTDS]. SLDSHHTeEILD
2L 1 auanessiuiled OleuaiGaumy Crrhiserley Biflesr 2ot (L6 1L fleb) OET(HSSLILL (HeTETE).

GrmiLb, t 12 wpmused | 2 wpmused | 4 wpmused | 6 wpmused | 8 wpmused | 10 wpmuseb | 12 wpmused

2ALPLD 3.5 4.2 3.5 2.1 14 2.1 35
t Cr1ddeb Bilett ALoG®BS HT6wTy = d + a cos (bt—c) 6TaqILD auIqaileh 6 (1h ®F6HT AUTGHTL (B
Fj19eest H(wgGaunid. @h@, a=14 ; d=2.8 ; p=12 ; b=% ; c=%.

CapamauliLi(hLb Feit auenanGarL (WF Fgy y =2.8+1.4 cos (% t— %j GTGYT A GLD.

@iy
WFGT  LOHMILD  CNBTFGT  FITLSGIGT 2 (BLOTHDAIGET — 6T68TeRINN  LILIGTLIT(HH@HSGL
LWIGTLI(REGTIGET. wFadT Hebevgy OlBmendatt Frfifeveett LwicL(WES) @ 't Quids LomHlif
§GTEMD 2 (heUTSHB (LPIGULD.
onglf-2
AP DLOUILLTEQLD AJLD 4 1D 2.6TeT 6 ]
Q' Llumeguiled  p@p  yerefl  pEISDS.  FLOILD y=

4

Garewt FHipnflevws  FIiuTsd CBTeET(h AL 6T e uslesT 3
V AT DM BHTGHTGVTLD. 2
1

AFW LOWILDTHS; C\BTST(HLD ATLD 4 LD 2 GITET 6p(1h

'L GFletr LEgyeien LeTafluflelt y-Hwdhdm pi, y=asind -3+ o
G0, Qi@ O er6d1LG Fipid GHiest FHipnd). @b 7 \/ ‘g;/
2

y(0)=4sin0 eraip FociiuT(h S sEng. (@i

0 mywedr, afdsH 4 LoHMILD HTeVD 27 AGLD ) Fa

4 GTGHTLIGTGY ewFesT Fjifest y LodliyEer 4 Hiressiwims

O FhIGSHTH HTEHmS BTSN

4.4.3 GujoTml GHTMIFI FIFL] LODNID DIFHeT
LIG3OTL | F6NT

\
uLip.4.12

(The inverse cosine function and its properties)

O\BTEFGIT FITITL| A6 (LP(LY FATLIHLD R -6V 6p68T mIdH0)bT68T 1) SH6V6v. 6T6dew)Ld B (HL(BSSLILIL L
gmiustp [0, 7| L5g Osraes sl @ETNSOSTTN FTILAGLD LHDID g6 ofsssn [—1, 1]
@b, sHGung [-1,1]-g smjusionsed wpmid [0, 7 |-go efissonseyid Qsre(® Gnitomm
OBTEFGHT FTTOL UTIIEHD OFUILIGUTLD.

eI 4.4

—1<x<1,-6b cos™' x ey [O, 7[] -6 GG y -<H% COS Y = X GTGOILOTH] QUGDTILIMIGHSLILI(HEMS).
DIHTAIF] COS :[—1, 1] - [O, 7r] 6T&@®ILD GBTLOT M Q\BTEF6T FTijL), cOS  (X) =y 67168 QUTIIMIGHSS

Comaumesigid Lommitd GLITSILOTESISILOTES BILBEHEDEST COS Yy = X LONMILD Y € [O, ﬂ'] . AGLD.
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@GPy
(i) cos™' x -6t afFFBLOTGT [0, 7r] TaiD Qe Couaiufleh ewFedr FjLy G@DWDD GT6YT
wSlieoud Osnea(herang). Qbs (piqa), OFTams BicTsasdSsd Hev LpFHCSHTewTadlIch
DTHEUN_15%@ WpSEionsls LwesT(hSSUILHEDSI.
(1) Gmiwmm Csmengest Fmjeours unmld @GOIIHoGUTGS6HeTLD COSX:[O, ﬂ]—)[—l, 1]
oppitd cos™ x:[~1, 1] [0, 7] erew Hlevanaded Qsmeiren Gauessr(pLb.

(i) -, [-7, 0].[7, 27],--, P BavL Qavafisaflsh GseniLd s GeviCevehlanis QsTenaaT
Fiifest Fnjusons s (HLLHSSeTid. Aaiaumnis QL Ceensallayd CETeanaesTamiL
RGNS TTTET FAFLTSe D oHmid [—1, 1] 6T6TLIg) g6t afFFTHa D B BIEHEGLD.

s OQuBSsILLL QoL Qauefl [0, 7| yewng Csnevset FTife  wpseToO  FTILIGLD
eTarayid, —1 < x<1-6b &y y=cos ' x eTaid FMHLNGT LoSNISST LPSGTOLD LOENIL|EGT TG LD
ADLPSSLILIHEDS.
y=cos” x eTaniib auagedmuIeO(Bbs 19GTaUHLD H(BSHISF®ENS: HaIaHSHaLD.

(i) —1<x<1 wppid 0<y<n eTBBSGLGUIG y=cos” x eTeflev, eTefled Lo’ (HGLD

X =CO0S Yy HGLD.

(i) <1 eafled cos (cos’1 x) =x G |x|>1 ereudGung cos (cosf1 x) =X 6TehTLZ)
ST SSLODDSTEDS).

(iii) cos™ x -6ir efdFaionar 0<x<7m & cos (cosx)=x era AGLD. cos’ (cos3m)=r.
GTGITLIGENGYT HAUGHSBRLD.

4.4.4 Gujionm GxremFar Frjiden as»yL_1b (Graph of the inverse cosine function)
cos:[-1,1] = [0, 7] erewuip Gmiiommy Qsnevsssr Fmiy [-1,1] Qe Qaueflifeh x cTaniLd
@ OLouiQuweseewt o el nsd Csnasn® [0, 7] QoL Qauafluish y (Aarweirsafileh) erapiib
OLouiOwessTenesst GeuarfluiL s SIS y = cos™ x FLoedtumL e 1 LwesTL(BSd) (X, V) eTanLd Fev
YeTafsaand; Hes Mg xy $eTdHled GUIIGUTLD. x-65T Loy —1 e8l(phgi 1 auany 2165 f%@G0GUTS
y-asrodliiny  wellphg 0 auewy GnEeTmg. GhIoTm CBTEFT FATL — ASGT FATLSSEHG
G®DU/LD FATUTSLD LoHmID GBI TESwneisTsad QrsEng. B cTelsmenr @LpalTes
QUDETAITILITE) B)ewessTdh@LoBLMTS) LIL LD 4.14—60 STessTLmSL GUIGTDI ¥ = COS™ X 6TEYILD QIGTLIL LD

BLDG @ Sl SHEGTNS.
Y y
| \ X y i
[0, t]@ y =cosx -1 7T m y=cos'x
2| 3
T | 4 T
- s 2
0 ™ T * 0|35
2 2|
2 | 4 < g
~1 1 0 B 0 !
\ | \
uLLp. 4.13 uLLD. 4.14
@@y

(i) y=cos'x & euedULLOTEE, Y =COSX G eUIULSGHGST X LommId YV NGSH SO
B LoTHDICISET eLHGVLOTEGLD GULIDEVITLD.

(ii) y=cos'x erauib Fmmifesr x -Gaur’ (Hdgiessi(h 1 ommitd Y -Glaur’ (hdgiesst(h g%@ﬁo.
(iii) Heowits QuTmISBsT SAevevd ¥ -Adeet QUITMIGEBSHT ¥ =COS ' X —6i UeDILIL LD FLOFELT

2160V, 6TaTGeu F1iL ¥ =cos”' x @i e & FTFGur Sicvevg @HeEmd FriGUT 6.
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IhBHBHIHHI_(1 4.5

L(V3) . R
COS | = | -6 @pgatianLD LS IGOLIS; HTCETS
Sjay

3

oS - =y 6161, 6TatIGa, COSy = B3 ASLD.

y=cos ' x -6i1 wpgarento Lol efdFad [0, 7| erew b mGeunib. e1anGay, cos y = 73

eTaIIDLIG Y LI [O, ﬂ]—Gi) HT6oT GauesT(hLD. <AGVIT6Y, cos% = 73 LoHMILD %e [0, 7] eT6dTLIBTGL

T . -1 \/§ . . . T .
y= o 2A@LD. 6T651Ga, COS EY G (LPSHGHTGLD LDILY 5 ASLD.

IS BHIHHBI__(1H) 4.6 HIIL] HTHISH

(i) cos” (—%} (i) cos” (cos(—%D (i) cos™ (COS(%”D

&ja)

cos': [—1, 1] — [O, 7r] eI Griam CFrenget Fmily aaruammuieiig, cos  x=y
676016V, 6T63tI60 LoL" (HGLp cosy =x. @big —1<x <1 opmid 0< y <7 A®SHUITED,

(i) cos™ —LJZ%T , 670)evT6dil6h) 377[ € [O, 71] LoHMILD cos% = COS(?T —%) = —cosz = —L.

2 4 2

(ii) cos™ cos(—%DZ cos‘l(cos(ngZ g, BIOEIEIa) —%g[o, |, emreh %E[O, ).

(iii) cos™ cos(%}j 5T ,  agleiesfled  cos (%Tj = cos(n + %} = —% = cos(%) LODMILD

%E[O,ﬂ'].

IHBHBHIHBT_ (1) 4.7

_1[2+sinxj . .
cos 3 -GS FITTLISLD HIT6H5T .
Sia

y=cos ' x et #miusip —1< x <1 Sugraug x| <1u@b.

2+sinx

61607166, —1 < <1 eratuem® —3<2+8inx <3 6IGIGUTLD.
e1a1Gar, —5<sinx <1 eT6dTLMS & (hdHH), —1<sinx <1ereots GlLmeVTLD,

sin”'(1) < x <sin"'(1) 6bevgy —% <x< % 6TeIL1 QUMEVTLD.

2+sinx

. . . T T .
j ~GST FMTLISLD [—5, —} 2AGLD.

UEBUITE COS ( 5
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LuamsF 4.2
1. ADTISHI X ~G5T LD ILIHEGTUILD HTCETH
()—6m < x <61 ommitd cosx=0 (i) =57 <x <57 wPmib cosx=-1.

. T T
2. cos’' {COS(—EH # — T B BLILSNHSTET HTICTEHDSBS: Fo_ IS

3. cos '(—x)=m—cos '(x) eTedTLIg) QUot LT @Lon? DL &@ 5% HTTGILD Fo_ Ik,
4. cos™ (%j ~GST (LPHGSTGLD LD IL|F; HITGHST .

5. iy HTe8s

(i) 2cos™ (%j +sin”! (%j (i) cos™ (%j +sin”' (—1)

(iii) cos”' | cos 7 cos = —sin Zsin - |.
7 17 7 17

o x]=2 S 1=|x
6. Fmiustd snevss (i) f(x)=sin™ [%)+ cos™' [%j (ii) g(x)=sin"' x+cos™' x

7. X -G 6Tibp LOSNNIDS, FLocwlenev % <cos™ (3x—1) <7 Quouiun@Lp?

LoS)IL| FT6ETS

(1) cos (cos1 (i] +sin”! (ED (ii) cos™ [cos (4—7TD +cos”' (cos (S_ND
5 5 3 4

4.5 GH1HGHEM"_HF FrjL] woPpnnd Guhjwiml GH10HGHEI"_HF FrjL]
(The Tangent Function and the Inverse Tangent Function)

L 1QL_LD, LDAGV AH6V6VS/ 61&TIq HLDLILD CLITGTMEIMMIGST 2 UITLD A6VeVS] T THMSH HGVTL DaIHnHE

sin
y=tanx ered Os1(HCHTL (hF Frjeou LweTL(HSSHECDTLp. Y =tanx = L FATLSSHHID
COS X
. .o . T S 3r. m m 3m
Lu@Hew LHoTd@d x-651 LoHILSET BESILBEDS). 61601Ga x:...’_y, AL

bW SNIBEpE5G OSTHCHTL (WF FATL UETUDIGSHILL VMV . AMSBUITE Y =tanx -ebr

FTTLUBLOTCH S| {x:xeR,x¢%+kﬂ,keZ}= G(zk;ln 2k2+3

k=-00
(—o0,0) H@LDb. y =tanx e1eILd OBT(HCHTL (BF FIFLI6H HT6LD T AGLD.

b

ﬂj AGLD. AFGT NFFHLD

4.5.1 Gx1HGHNI"_BH)F Fujider eusnyL v (The graph of tangent function)

b6 6% FmevapedmujeTer Qe Oaseilseiley Famifesr iy HTesLSN@G O\HTHCHTL (HF
FTIY  LWUITTTSTES @BSGLo. OsT(HCHTL(HF Fmjy pHODF FAJTUTGLD.  HAEDHULITCD
y=tanx -6 auamereueny AhHleuit Qummigs FLodEnns @ wd@Ld. O0F1(HCSHTL (B Fii9esr HmevLd

T GIGTLBTEL T harparar rGseniid sp(h Qe Olauafluileh y = tan x 65T QUMDTLIL OB CUEDTILIGUTLD.
(_E’ Ej eTe®ID Qe Glouellevuid HHsIH. Xx € (_E’ Ej GTEILDLIG V =tan X GiT GUEDGTGUGHIT

QUMW SLPSHTGILD L L QUGTTEU AGLOLIGLITLD.
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x(wweis) | X _T _r 0 T T m
3 4 6 6 4 3
y =tanx -3 -1 ? 0 ? 1 B
@UIBUTg 2L aImeIGTeT LTS  aUTLIL Gdev [75 g]d PR 1
: . . 22707 g
GUISF, ADAUSD®ET QDOLOGITET  UMETAIMIUI Qe s % . 5 %
e | e
y=tanx, ) <x< R GO QUATLIL @D GUGJUIGVITLD. 5 LodlieoL x o8l G &
OBHaIGLOGUTS HG% FLowiLD g -0 &l @GmeUTesT LI 2000
4
OupidGurg sin x odiiy 1 -g9 CYr@HAIGLD LoHMILD COS X LGOS GT6EsT [ -
wdnsaup 0-20 CBwAEUID BBSSGLD. ASHTCD x,g -6 - :
sin x UL tp.4.15
OBmAIGLOBUTS GTeQID ANEBID 1O)DHOIGST oSN ILITEG LD
COS X y=tanx
LoHMILD 2AS6T LGN A B fGSHID o -0 CUB(BAIGEDSI. 6Te1C6M x,g '
619D GBi&GHT(H UL SEHNE OFhi&s % OsTamevd; O%T(HBHTL 1% : . .
B Lb. 2CHCLIT6 x,—z—g@m@fﬁl@m@ungy S x 6Ta0ILD IESHLD Y Y TRV E ‘
2 COS X ? 2 ? 2
GODOWIGHST oSN IITSYLD LODMILD GTCTERIN G AHSHfGHID —o0 -0 ' '
OB@hIGLD. eTeiGau  x = T eTaitd CrisHGaT(HID UL SENSG )
2 L b 4.16
O FhiGSs BTG OBTHCHTLTES B)(HSGLD. 6TesiGal, LD 4.15 60
F1e8 gL (BeTerng Gumey, —% <x< % -&&, y=tan x @67 UL SFT p(H FHewar

FlnL_G@GLD. y = tan x 65T (LPHGSTGLD FITITLIGLD (—%, %j 2AGLD.

x=02n+1) % ,neZl Lo I E@®ENT S saily TG OO IO IGESTHGT H@h S,
CsTHCsTL WMy  auTwupSHIUBEDS  wHpid  AHsNEGD  Foiuns  QupsSEns).
x=02n+ 1)%, neZl -e OFhigsHH CFTamevd FT1(HCHT(HEGT 2 6Teng. x=nm,nec 7 -l
QuTmISS ¥ =tanx 6T SeTH6T FLDFEITH 2 GTeNg). y =tan x 651 ALY QIGTLL LD LiL LD 4.16-@)6D
HTOTLNSHBLILIL (HGTGTF).

@i

auIUL HeO(Bhg Y =tanx T@ILD audaTaIeIuITegl, 0 <X < % -6L LoHMILD T < X < 3_7r -6V
1O)eHOWIGHT Lo ILITSH @) (hSEMS; % < X < T -6V LOMHMILD 37” < X <27 -6 GDOWIGET Lo ILITEG LD
OGN
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4.5.2 Gx1HGHIC_HF Frjidsin Lo ket (Properties of the tangent function)

y=tanx &7  eudenauguiled(phs Spdsremin OF1(HCHTL (WFFTIINGHT  LIGSTLSEET
2AMBLIGVITLD.

(1) OBT(HCHTL (WF&FTTI68T cuananauay GOFTL FdEuinms).
T

Guoguitd x =(2n+1) s e 7 eTanilh yeraflaafley ¥ =tanx Qg fdumnmsns o eTeng).

(i1) —% <x< % -$@ y=tanx eTaD eumaTalmIuiet h LUSGH  Adowl CuTmiss
FLOFENMTS 2 6T S).
(iii) x=(2n+1) % , neZ aHw QLmisaie, sTessermnmn O\remevd 0\F1(HCHT(HBET 2 GTaTg).
(iv) Os1HCSHTL (Hg FaiInG LOIGUBLGLOT 216V6vgy) LEFEDIoGLom B)ehenev.
GPIIL D)
(i) y=atanbx -6 QUEETEIGD] —ﬁ <x< ﬁ eTaid @t Oauafluile sp(h LHLPELOWITEHT

e
FLOMFUNGD CLIDDISTETS| LOMMILD HASHGET FHTGVLD H D4 SLD.

(i) y=atanbx -4 Osmawevd OFT(HCHT(HHET X = ﬁ +|%

(iii) OsTHCsHTL (WF FTIING LOIGLHLLGILOT b6V LOFADIOBIOT BVED6V  GTETLIGTCY
tan x S&16T afFFH QUMTUINIGE LPIQUITS].

k, keZ <wLb.

4.5.3 Grjoiml CHT1HGCHIT_(HF FIFL] LODNID DIFHIT LIGHIL|FHT

(The inverse tangent function and its properties)
OFT(HCHTL (WF FITTLMTTH] AHFGHT LPUPFTTLUSLD R \ {E +vkm, ke Z} - 6D RGTMISHCIBTGTDITEH
2

FL Aevev AuIeyiLh, tan x : (— > Ej — R eretrug @upymd Fagt). R -£0 FTUSLOTS LD oHM)ILD

-,

( Z Zj afdFsionsalb C\smas (b GriLonmy OB1(HCHETL (D FjamL auarwienn ClFwiGauL.

Ry ls®D 4.5

e10100euT(H G IGWIGET x -&@LD, tan y =X 6TeSTMAITHI (—5, 5) -GV 2 GG H6¥Tld GTGHT y &0
tan”' x  eTey  euIWRISSILGEDS.  AsTug),  Criwam COen(BGsT(hE  FmiLy
i T T 4 . . -

tan™ :(—o0, 0) > (—5, EJ o tan(X)=y 6T QUDUDISSS GH®AUUITEIGID LoHMILD
. . T T

GUTHILDTETHILOTGT FlLIhGEes tan y = X LOHMILD Y € (—— =

2’ Zj %@LD'
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B [ [ [ ® . EEES

y=tan" x U TEDUNGO (B L96T6U(HEIGTAINEDD AHMNIGVITLD.
(1 ry= tan~' x GTGTLISNG CHUUITESTGILD LoMMILD CUTSHILDTGSIHILOTEST [BILIHEHET H®CTHS]

, . T T, .
x € R opmib —E<y<5 Mm@ X=tany yaib.
(i) palQaurp QuouwiGwetr x-d@ib tan(tan™' x)=x @b, Guayd y=tan"' X @ pHoDs
FITITL| HSLD.
(iii) tan”' (tan x) =x o1 QBSsdH CH®AUUITGIGID LoHMILD GUITSHILOTESIZILOTES  [ILIhBECT
PP A GLD
2 2 '

Qi@ tan™ (tan n) =0 2A&0 T T ASF1H] TSI FaIGH)EHHALD.

@iy
(1) Gmiormy OsTHCsm (W Fagy unpmld GBlinIBbGuUTtgeveVTLD, tan:(— %,%j—ﬂR

woppip tan” 1R — (— %, %j GTGTLIENS [hlanesialled OlbTETaTGeesr(hLD.
(11) &L BrURSSOILC L FTTLUSLOTCST (—%,%j e161LIgl OFT(HCHTL (WF FTTINGT (LPSHGHTELD

FIFUSLOTGD. y=tan"' x, xeR, etab wHyseT y=tan"' x oieiT PH6TELD

Lo ILSGTTGLD.
®

454 Gpjwmy OHZ1HGHEI_HF FTFIFST aIsDYLIL ID
(Graph of the inverse tangent function)

y=tan"' X iy #mjy GLowiOwets GHTL 196 LPLRISILOTG (—o0, ) -g0 FMILIGLOTSGLD LOHDILD
(—Z, Ej -0 IFFHLOTHD O&TesT(heTeng). Qi —g LoMMILD g 2ASW  QU_hiseriled
QH1(HCHTL(HF FMiy eueTwmIGsiLL e o16TLg) GBI $555%5). 6TarGas y =tan ' x
QUADJLILLDITGYIS Y = —% LoHmILd =% 248w Qs Cen(has@pdHea G 1oL (HLbFTes
LADLOWILIOUHM(BSGLD LoMmitd el CHr(hsamenujid eTareilSHeid CFT(haldlevanev. LOTHTS,
y= —% LoHmIDd :% 2% Qaiallm CET1(Hs@pd y=tan"' x -5@& HoLLL COFT®S
OsT(HCHT(HF6TTH B)(1H5EHGTHET.

uLLd 4.17 opmitd uLtd 4.18 A @b UL hisG@HLD LpewnGuL (—%, %j GTQILD FTTLUSSH®H
OFTeisr.  y=tanx 6 QUMJULS®SUJLD LoHMID (—0,0) 6TID FTJLUSS®SS OlHTCHTL

y=tan"' x 67 aueIUL S&i/LD FéSHHEDS).
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. Yy .
-5 5fermunsp | ,
! | A
5 O 3'3? x Y s
g 8 6 = e = e & 5
£ e T
EGr 4 LB E -1
s | Jio& 4 ,
G 0 0 y=tan 'x
D o T =¥ IR E— o1 2 3 -
SIS 3z
i 3] 6
1 ™ S
-6 —
2
5 4 \
uLtpb. 4.17 uLib. 4.18
@i
(i) Gwiommy OsT(HCHTL(HF FrijL) S Lons erpitd FrijL) oI (—oo0, ) eT@LD FIFLIBHEH
O jdFFuwinesg).

(i) y=tan"' x -6i7 quedTLUL LD AH) euSiinsd CFevEmI).

(iil) sPHeowis QurmISs euaereuany FLodErns BLLgTed Fmjy ¥y =1tan"' x g (b
QDD FITLTSLD.

oIS BHIHHT (1) 4.8
LpSGHTEOLD LoF)IL| HTcteras: tan (\/5 ) .

&ja)
» . ) . LT T
tan (\/3)=y 61641, TeGay, tan y =~/3 . @awTe, y == . gblawasiled EE 25 )
3
eTewGay, tan”' (\/§ ) GO (LPFHGTGWLD LI % 2AGBLD. -
oIS BHIHHT (1) 4.9
oIy Hressrss (i) tan” (—\/5 ) (ii) tan™ (tan 3?”] (iii) tan(tan_] (2019))
&jay
i) tan”' (=3 )=tan"'| tan| -Z | |=- L, g@emafer - Ze|-Z T |
@ ()t tn{ 5 )= ot -2 <(-2.5
(ii) tan™ (tan3—n].
5
tan@ = tan3—7T eTeILOTMI O € —E, 4 £ BILD HevstL Mt Geuesst(hLb.
5 22
OsT(HCSHTL (F FT1N68T HTGVLD T GTGTLHTE, tan 3% =tan (3?7[ - n) = tan (—2%) )
61a1Gau, tan' tan3—ﬂ =tan'| tan 27 —2—ﬂ, T Glevrestlah) _2_”6(_2,5)’
5 5 5 5 22
(iii) tan(tan™' x)=x, x € R erabruigmed, tan (tan "' (2019))=2019 H@id. |
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sIhHHIHHT_(1 4.10

LoS)IL| HITGESTS tan"'(—1)+cos™ (%j +sin™! (—%j .

Sjay

tan"' (1) = y eT6t14. 6T Gay, tan y = —1= —tan% = tan(—%j.
[GYITE: —% € (—%,%j GTGHTLIGI GUININ_S555]. 61aTGal, tan'(=1) = —% .
@evf), cos™ L) 6Tesfl6h COS Y L cos -

) 2 - y 2 3 °

T 1
3 €[0,7] eredtigmed cos™! (Ej = %

1 1 T
GLoayiib, sin”'| —— |= y ere8fleb sin y=——=sin| —— |.
¥ ( 2j g YT ( 6)

T T T . ..o 1 T
——e|——,— | erettusmeL sin~ | —— | = ——.
6 22 2 6

61606y, tan' (—1) +cos 1 +sin”’ S R
2 2 4 3 6 12 -
eI(hHHIHHBT_(h 4.11
BlersL9 tan(sin”x)z Y l<x<l.
1-x°
&jol
x =0 er6stled, @BLDAPLD 0 A4GLD. .. (1)

0<x<1. e1607%.

0 =sin"' x 676575, 6TeGou 0 < O < % AGLD. SNCLITHI sin O :% 6TGOTLIHTGY, tan O = =.
I-x
x

6Te1CGa, tan(sin*1 x) = T . (2)
—x

2ABSSMH —1 < x < 0. 61651%. 66586, O = sin ' x 676TLILON (BHS/I —% <0<0.

X

) X
sin@ == ereirLgmey, tand = =.
1 1—x

Bbapemmudeyid tan(silfl x) = \/x_z 61657 Sl G, ..(3)
I-x

X

FLoGTLT(H&6T (1), (2) Lommitd (3) ASwieunmled Bbg ‘[an(sin’1 x) = =, —-1<x<1. o9

I-x
Blnieiu(hEeSTm).
Luams 4.3

1. SLpESTEILD FITITLIEGTIGT FITTLIGBLD HTCETSE.

(@) tan" (Vo2 ) (i) ~tan"' (1-x2) ="
2

4

2. iy snevss (i) tanl(tan%j (ii) tanl(tan(—%jj.
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3. &Iy HrevTs

(i) 1:2111(tanl (%TD (ii) tan(tan*1(1947)) (iii) tan(tanfl(—0.2021)).

4. 1oy seses (i) tan (cos_I (%j —sin”™' (—%D (i1) sin (tan_' (%j —cos”' (%D .
(iii) cos [sin1 (%) —tan™’ (%D

4.6 GHIFHII_ FHjL] LPID ChjoT OHBIFHI FIjL]
(The Cosecant Function and the Inverse Cosecant Function)
»FST FLenaevttl GurestGp, O\ BT ST FATLILD R PHEODF FTTLTSGLD LODMILD SAFHGT HTGULD

27 AGLD. OsTESEIL FAJL Yy =cosec X -6 LFNIYSET 2w AMeyS@Gl 190G S HLDLGLD

. 1
<21CH Lodliysaent QupiEng). sinx =0 6TedBLT), y = COSEC X = —— &3 QUMDTWINIGHSH BUIGTH).
sin x

2AF6VT6D Qs seson” Fmifesr Fnjusd R\{nm:neZ} @b, —1<sin x <1 616d1LUST6) y = cosec x
2ev1%) -1 Lopmid 1-&@1b e Gui ertbiodliewLiuyid Qupiaiblevenev. eTe1Gar, CETEE6srL Friiifesr

g FH1D (—00,1]U[1,00) A@LD.

4.6.1 G®BIFHe011 Jf[jl@@i‘[ GLIGZDJIJI_I.D f: | (o’zﬂ)eﬁy:coseclx
(Graph of the cosecant function) : | |
| |
® (0, 27) @ Qouallufed, QsrEscsor Fmiumeig 2 ! ! ®
| | y=1 :
X = 7 6TeQILD LeTorflenuid 9 &g T Lj6TeNH6 el :r | -
10) T T 3T
Osr jdfluns @ussd. @sH&  LOHOU@HLGLT —171 Pip— li R ziﬂ
-2 | |
QAo LBFADIGLoT ebevev. QLITgIauTS, X € (0, %} -3 i i
—4 | |
LN B@BEHS V = cosec X -6 Loy, 0o wpsed 1 auewy Y '
- uLip. 4.19
@®DU/LD. X € {E,nJ LoSNILEE@BSS, V = COSEC X -6iT
y
LGN ISHET 1 (1pFH6d 00 aUT ASHASSLD. x € (n,%{} . _
[ [ | [
| | | I |
SN B@BSS, Y = COSEC X -6  LodlI&b6T —00 i i i 3 L | i
R I L A O
| |
WD -1 ey  ASsAEGID.  x e |:37ﬂ,271'j i J: j L & :1i :l
_ ) . ST Y M 17 T 2r 3 A *
LoENILH@hSHS, y = cosecx -6 LoBIIHGT —1 (1LpGHed AN eriva IR AV ERE Ay
| 1y=-1 | |
—00 QUGIT @EMU/LD. y =cosecx, o _3 i i o
x e (0, 271)\{71} -6 aueduLgSlenenr LLLD 4.19 -6b 1 R | o 1
N I T AN N
---,(—47r,—27r)\{—37r},(—2%,0)\{—%}, uLtp. 4.20
(27,47)\{3n}, (4m,6m)\ {57}, .
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2SI Qe Oevarilsafled (0,2m)6d y = cosec x 657 auedTLL HledT QUI@ESGw F(HLbL AHEDLOEGHTNG).
V = COSEC X 65T (LP(LD QUGDTLIL LD A468T&%| LIL LD 4.20-6D HTesstiSELILIL (HeTeTS).
4.6.2 Gujonm GxmiFxson_ FrjL] (The inverse cosecant function)

cosec : [— %,0) v (0, %} — (—00,—1] U [l,0) GTQYILD O\bTS FevorL” FITTLITCYS)

{_E’oju((), Z} eTaid & (BuBSSLLL  FTjussHed QUBUDIFTIUTS 2 GTeng). 6TeIGal,
2 2

T T
—o0,—1]U [1,00) -2 #rgusonsayid wpmid | — =0 | V| 0, = | af#ssionseyd Qsness(h Criiomm
& 2 2

O\BTES68TL FTTL QUTWDIGHILBHEDS).

aleDJulsnm 4.6

cosec” : (—o0,—1] U [1,00)—)[—%,0)&)[0, %} 61a®Id Griomm C&BTESETIL  FrajenLl,
cosec” (X)=y oTe0l QUDTWMDIGSS CHDUITEHISILD LODMILD GUASILOTESISILOTES  HlILIHEHE®6T

N /1 T )
COSeC y = X LDMHMILD ye[—E,OJu(O, 5} A GLD.

@ 4.6.3 GohjoTl GHIFHHI FIFIAIT IsDFLIL_ID @
(Graph of the inverse cosecant function)

{—g,ﬂ\{ol}@; ¥ =cosecx

uLip. 4.21 uLip. 4.22

y =cosec x e1eitd Critomm Casndseser” et Fmjusio R\ (— 1, 1) wopmid eFFF5LD
{— %, %}\ {0}, @b, AFTaug, cosec  :(—0,—1] U [l,0) > {— %,0) v [O, %} ASLD.
UL ip 4.21 opmitd UL id 4.22 -60 UPFETLD FTTLISSEI OFTFE BT FTFIN6sT auenLL LD LoPHMILD

Griommy  Oandseser  Famifest  FITUSSED AT  QUDTULLD  AHwemal  LpenEu
FHTeOTLNSBLILIL (HGITGTGYT.
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4.7 FHmeI_ FujL] POID GHBommI FHam FIjL]
(The Secant Function and Inverse Secant Function)

Faevor” FjLy e1esTLG OFTwFesT FAFINGHT HMUSLDFFTIL 6168 QUMTUIMIGHHLILL (HETETH.

e1aiGau, y=secx = ercirg cos x =0 erapGung Sy ageesus x  LOENILBEBSE

COS X

UDTUDIGHILBEDG. A®HWITD, y=sec x-6T Fmjusd R\ {(271 + 1)% ‘ne Z} 2A&LD.
—1<cos x <1 er6dTLISTGY, y =sec x eT6dTLIG (—1, 1) -6b 6T I jFB®eTU LD QLIDT). TG0, & Hevsr”

Fnjest afdFasip (—oo,1]U[l,0) A& Faevor’ Friing LOOGLHLLGLT 6st)) 16FFmoGLom

Bevanev. y =sec x 6T6iTLG 2T G)HTGEIL HT6VLD FrrfjL| LoHmILD @)L oL & FAFLTEAILD ALDEMG.

4.7.1 Fxmeon_ Fudeit atsmaralsny (The graph of the secant function)

3 y
0<x<2m, x;«t%,?ﬂ—a‘b Faevur’ FiledT UGG

[0,27] @ y =secx

uLLb 4.23-60 FIGSTSSLILL (HATOTE).  (LPHGD LODMILD [HTGSTHTLD

STHLGH BN AHTeIZ) —% <x< % Qeor_Geuafluied, y =sec x ;%
-3
10eHOwicsT Lodliyseenr ol (HGw CQumiEng). 24Cs FLowip -5
-7

@ress_meug LoHMID  epGITDTAIE  FTHUGEH SN  ASBTaIZ)

; uLib. 4.23
% <x< 7” B Oaueriluileh @Gemmolwiesst Lo jsearGu CLmiSns).
0<x<2r, xig,%, TIDCLTE  FHevorL i .
14 + yfF=secxi

Fjy O FFHuins @ Ho@LD. x € [0, %j 6T DGLITS)

27

Faevar” Fmifest iy 1 @pHed 00 QUM D WIBLD. o O\ 7 1 2nt 371 41
GLogyiLb, xe(%,n} eTapGung Faevor’  Fmjidesr ! ! 21! ! ! !
1 1 J_3 1 1 1 1
. . . { 371) AR I s N R
iy —oo wpsd —1 ey 2 W(HLD. X € = : S
uLb. 4.24

T DBUTEI—1 (LPFHED — 00 QUeT @mkIGLD. X € (37”,271}

T@ILDGUTSI 0o (LPSH6D | auedT @mbIGLD. y =sec x b 2T -HT6ULD QMEBTGETL FTTLITGLD, TG

T 3w, . St Irn Or 1lrx
0<x<22r, x # —,— -$&M6W UdTUMILI UGSHIOw, | 2,4 |\ —,— ¢, [4r, 6 |\ s —,— ¢,
X nxzz 7L UGS [””]{2 2}[””]{2 2}

LommiLD, --- [—471',—271’]\{—77”,—57”} [—27:,0]\{—37”,—%} ab Qe Ceuellsafled FHmLbL,

S(LDLI ADLOEIGSTDG. SMHCLITH] Y = SEC X -G8 (LPLD QUGDTLIL (LPLD LIL_ 1D 4.24-6D T8 IGSLILL (HGTETE).
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4.7.2 Gojonyy Fhem Fujr] (Inverse secant function)
sec x: [O,TL’]\{%} - R\(—l,l) eTaitd Fxeww  Fagy s GOURSSUIUL L FATUSLOTET

[O,E]\{%} -0 @ @Lymd FIiy AGLD. cTeTGau GEILoTm FHEBTL FTL GTGHLIS R\(—l,l)

GTGHTLIGNS FITTLSLOTERLD Lommid [0, 7 ]\ {%} TFFBLOTER LD C)FT685T(H e TwimidsliL(hEng).

eI 4.7

secy=x LOHMILD yE [0, n] \ {%} eTILDCLITE) GriLommi FaesorL FITLY

sec” :R\(-L1)—> [O,n]\{%} & sec  (X)=y 6Tad UETWMISSLILHEDS). |

4.7.3 Gujonm Fxheon Frjidsdir atsmyL_ip (Graph of the inverse secant function)
Grijommy  Fae  Fmiy,  y=sec'x emetiug) R\(-11)-g2 Fmiusonsed oHmiD
T | T
[0, 7]\ S ® ofdF1sa)b QHTesL FIHUTGLD. Asmag) , sec” : R\(-1,1) > [0,7]\ 0

uLip 425 wppnibd uLld 426 ASweunnled, wpemBul  ApSHTLD  FATLSSEHD FHevE

FIiest euenguLAptd oHmId GrIoTm FHeSe Fiie UL LD ASHSDW FATLSSEHD

@ FTGSTINGHLILL (DTG . @
[o,w]\{g}@a y=secx
Y
!
________________ Mot V=T
s T
---------------- 5-------------)"—2

/

uLtp. 4.25 uLLb. 4.26
SPIIL Y
Y =S€CX 2A6V6VF| COSEC X 6TGQILD QUGTLIL 0 6TIHTH QUM HLDSHHTEWILD QULONLPEODEDILIL]
1GSTLIMHMALD.
(1) y=cosx 246LeVF/ sin x UMTLIL S QUDTUIRJLD.
(i) x Gou Hdgias(ha6T Fhddh@p yerafsalsy OFhi@Gdhs CFmTamevd 6&THGHT(HEMmET
QUATWIRYLD. y Lo 11 E6HTIGT HaVSLONLITS 6T(HSHIS C\BTETETALD.
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4.8 GHIL1e316Ien1” FrjL] wPuid Chjorml GaHr_TarGieetn FijL)
(The Cotangent Function and the Inverse Cotangent Function)

G 16hTo)essL” FrijL) 6T6bTLIg COtx = 2AGLD. tanx =0 AVVGH X =nm,n €7 GTILD

tan x

wdiysmend sy x -6  gmesiws  OQouiGwiesst  odliyEersE  GCHILneIOet  FjLy

UTWMISSILBHEDS). 61651860, G meiiGlsessi Fmjifesr Fajusonerg R\ {nﬂ ‘ne Z} LoHmILD

2156t ofFF D (—o00,00) H@Lb. tanx Gurehrgy GHTLMGHTCIQEHTL FITLILD QI PHEDF FFLITHGLD

LOMMILD ASHGHT HTGULD T ABRAYLD 2 GITETE).

4.8.1 GammL_mearGmeann” Fijider sausmyL_1o (The graph of the cotangent function)
GamL_mestOlegessr” &Ly (0, 27r) \ {n} GTa0ILD Hew1SEle O\FTL & SWins QHEE D). (O, 27r) \ {ﬂ}—e;v

pSHe0led CHTL TedT6)e8sTL” F196T GuenTLIL Send aUenTEaUTLD. (LS LOMMILD eLPGSTMITLD HTMHLIGH U

G mes1Olegessr” 10eEHGWIessT ogliysamar oL (HGL QumiSng). @IS Maug LoPMILD HIGTHTAIS]

STHUGEHFMND  Gnowesst odliysmar ol (HGw  CumiEng. Gsmimesiomess  FrjdnG

LB1GLIBLOGLOT 216V6vgy LEFSILOGLoT @ebedev. X € (0, %} 61 DCLITE CHTL M6TO)e8eTL” FIiiLy, 0O
. . , T . . . ,

-0@ibg 0 -5 @nhighng: xe [5 : nj c1aIbBLTgG 0 -e0@Bhg —oo-5& BEGEDS:
r 3rm . . . 3r . .

xe (5, 7} 6TaI DL~ -aS(BhgI 0 auenT @nhiGSnal; x € [7, Zﬂj . 6T DCLITZ), 0-68(Bhg/

—00 QUT @MEIGEDI. y
y A
! L

4 0,2m)\{m} & y=cotx
3
2
1

-1
-2
-3
-4

SIE

uLip. 4.27 'l_II_L'D. 4.28
y=cotx, x€ (0,27r) \ {ﬂ} ~GBTGU QUADTLIL LD LIL LD 4.27-6D HT1evstiSELILIL (HeTeTF).
(0,27)\{7} -6b Sewiofbs y=cot x & evedguLid Gurew (27,47 )\{37},(4x, 67)\ {57}, -,

wppitd -+, (—4m,27)\{3r}, (27, O\{-7}. Ahw Qe Qaeflseflepd y=cotx
QUATLILIL LD S)(BLDLI, H(HLDL ADLoEIME). R\ {mr ‘ne Z} - FITUSLOTHS; O\HT68sTL CHTL MeHT0)68sTL”
FIFL6T PP QUTLL APLD LIL LD 4.28-6D HTGTLSELILIL (HTETS).

4.8.2 Gujonm Gaum_medrGmem” Fijr] (Inverse cotangent function)

CHTLTGHTO)RQeYTL” FITTL| ST APAPFTTLISSHSGD R \ {mr ‘ne Z} PG WIFHOIETGT I FITTL| AH6VGV.
211D H (PLUBSSLILL FTTLISHLOTEET (0, T ) -6V, cot : (O, 71') - (—oo, oo) 2A6TG @BLMF FITTLTSLD.
e1a81Ga, (—oo,oo) FITTLIGLOTERLD, (0, n) iFFnHa LD 0\F168s1(h Chiomm) CHTLTeTO)Fe8TL FIjenL
uTWIMILIGLITLD.
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alsnyulsnm 4.8
Grijompy GsmLnehGlggesr’ Fmjume cot” :(—oo,00) —>(0,7) erebiLg cot™(x)=y erew
aeupigGs Camanuneaigib wpmid Gungoneigione Bubsamaisedr ye(0,7) HpiLD

coty =X HGLD.

4.8.3 Gujorm GHrL_ 1616 FIjias3T asDyLIL ID
(Graph of the inverse cotangent function)
Griommy GarLnesiGeesr Fajumes y=cot” x eradiLgl R -g5 FAFUSLOTS@D LOHMILD
(0,7) -3 i Fn%aLD QHTGHIL FTILTGLD. SAgTaik cot ' x:(—o0,0) = (0, 7) AGLD.
uLLd 429 wopmib uLip. 4.30 HEweunnled euedTUL BT LpeNBU LPEHETEILD FTTLIGSHS)6D
Gami_neiiGlgessr”  Fjifest eueguLtd ommid Critormi CHmmeso)essr” FamiNer euewgLL LD
2ASHSIW FITUSSSVID CBT(HSHSLILL (HETETEH.

A y

| A
(0,m) e y=cotx
3 y=cotlx
: T
} 2

3 2 -1 o1 2 3

A
|
— O
[
=)
\
=

-4 \
\ ‘

® UL, 4.29 UL, 4.30 ®

4.9 GBIl (PpHhGHIDIATUID FIFL|HN T (1pIHedTenio LOHIIL]

(Principal Value of Inverse Trigonometric Functions)

x eTeid yareflufled Criiommy wpdGsmessiaNuich Faiifesr LpHTLD LOFNILITEEIZ], (LPHGTELD
L@GEUesT eiFHey 2 6rer x erayuid yeTefluled Gmiiomm Faiifest EITEGD. 6T(HSHISHTL L TH

%G[O,n]m;ivug,nd), cos™! (?J -65 (LpBGTEOLD LOFNIL %%@[D. B LFNI ST cTeTLOEL 6D

FLOLOTEHQILD,  RGTN  G®DOWETRTTSD  oHODITD  )DFOWIETETTESAD @) (BhHSBT6D
wp&HBamewtaiicy Fagifest psestevio Loy 1lewd cTe8TeTSEC0 AMLDUJD.  HLDSHHTEILD
2L 1 auenessnuiled 1pdCaHTertaiiich FIiLseNesT IpFeiTey FAFLSLD opmID IFFHLD, GBILOTmI
ApFCHTEETANLIG) FITITLIEGTIGHT FTLISLD LoPMILD TFFHLD AFienar L' 1guicOL L1IL(HEGSTMEYT.

GOTGDLD GmrLom LpseanLD
Fmjy @’65, . SFFHLD =4 . 2 FITTLIGLD LS nH@w
FMTLSLD FITiL St
) -T T ] -T
DFGH ERE) [-11] sin” [L,1] ERE
Qsrager | [0,7] [-L1] cos”! [-1,1] [0, 7]
-T T T
o) G —_—, = -1 -, =
51(G5T(H (2 2j R tan R ( 2 2)
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o . ﬂ ﬂ ﬂ ﬂ \ 0
Osndsa || =57 VO R\ (-1, 1) cosec” R\ (-1,1) ) {0}
& aG3oTL [an{%} R\ (-1,1) sec”! R\ (-1,1) [QWD{%}
GanLmenlget | (0, ) R cot™! R (0, 7)
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IS BH1HHT () 4.12
ALPSGTLD LOHNIL| FHTGVTH
(i) cosec™ (-1) (ii)sec™ (-2)
o) |
(i) cosec” (—1)=y o167 e, cosec y =1

y =cosec ' x -air wpgeienLo Lo nIn @ ol Faid [_E’ E} \ {0} A@LD. GLogyiLD,
2 2

cosec (—ZJ =1 TS, y = — 2 e B85 GaustTBLo. @hig ——c| -~, L \{0}
2 2 2 22
GTGSTLIGNS HEGH 5.
sTerGau, cosec™ (—1) -6i1 wpBedTenLD LOFNILY —% A GLD.
(i) y=sec” (—2) 616575, 6T Gal, secy =—2 .
y=sec” x -67 upsesTedLn Lo nID@ M afFFHp [0,7]\ {%} A GLD.
sec y =2 ereorflps@Lommy [0,7] —{%} -6V y-89 HTeIGaUGST(HLD .
GUITGD SeCy =—2 = COSy =——.
1 ’ 2 2
T T T T
&), COS Yy =——=—C0S— =COS| T —— |=COS— . Gar, y=—.
3 Y 3 ( 3 j 3 el e
27 T . . 4 . . . 2T .
3 e[O, n]\ 2 GTGOTLISITGY, SEC (—2) ~GOT (LPSHGSTGWLD LI ?%@w.
|
eIhHBHIHHT"_1) 4.13
G 2B L _
sec 3| LoS)IL| FHT6EOTS.
&joy 5
L[ 243 . 2 . {n} .
sec | ——— |=0 cr6878. 61a01CGa, secd = —— Qbi@ 0 €0, 7|\ — LD.
3 7 O [0.7]\ T 26
3
e1a1Gal, cos O = —£ A&LD. @evf), cos 5 =CoS (7{ —Zj = —cos(zj = —ﬁ%@ﬁ)
2 6 6 6 2
L[ 243 5= .
e16iGal, sec | ——— |=— AGLD.
3 6
|
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IhHBHIHHT_( 4.14
cot™ (%J =0, erevfled, cosO Lo HT6T5TS. ‘v@/

&ja)
aueFwemLiLLg cot” x € (0,7). 0 N

e1a1Ga, cot' (%j =0 e1a51USO (MBS O € (0,7) 4G LD.

2U&IT6»  cot ! (%j =0  erehTLG) cotO = % 2AGLD. eTeiGey  tan®=7 opmud 6O
P(h SDUBICHTEHILD 24 &HLD.

tan 6 :%ﬂGﬁTUG&D@ LweTU(RSS), CFHICHTeRT LpFHCEHTERNILD RGN 2 (heUThEGd. L6HT6s T

1
c0S O = ——= G160 [BLDS & Sl SHEDF).
52 © -

|
eIhHBHIHHM_1) 4.15
l x —
cot™! =sec'x, [x|>1. erewd; a1’ (B, o
2
Vvx© -1
(1 1 ¢ [
cot™ = 616o1%. 616006, coto = 1
Vx® -1 x -1
LODDILD O §p(h GHMUBICHTEOILD 24 &HLD.
Oa1(hssiul L flaurhiseaard Csmesst(h sp(h OFhIGHTesT LpFGHTEHILD 2 (HAUTHSS5.
wpSBHTesrdEled(mhgl, seca = % =X eT6uILl QUMEVTLD . 6TeTGal, o =sec” X HYGLD .
6160 Gau cot_l[ ! jz sec” x, x| >1 A@LD.
Vx® -1 ]

Luaps 4.4
1. apseTenLo LI HT6ESTH

. (2 L L
(1) sec (EJ (1) cot (\/g) (1i1) cosec (—\/E)

2. iy FHiessis

(1) tan™ (\/g)—sec_1 (-2) (i1) sin™ (= 1) + cos™ (%j + cot™!' (2)
(iii) cot (1) + sin™! [—?J — sec”! (—JE )
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4.10 Gujommi (1pHGHIHIATUID FIFL|FHT6I LIGIIL|%HeIT
(Properties of Inverse Trigonometric Functions)

@i tiuguiled  Criommr  wpIGsnemiaicd  Fiyseflesr  Fevll LGS S@TLT  LHM)
2ymiIGautip. @@ GO ri(Lb LessTLE6T QBT el w GrILomm LpdCHTesraliich FajL b6
AUDMIGT  (LpSeiTanin LoFNIEET 2 6iTenm Qent Gauesemle 61hi@ euemuiniGsiuL (HeTerGsiT,
21 SE6O QLT (HHS/LD.

L1631 |- 1
T T

(i) B¢ [—5, 5} erefle, sin”'(sin@) =0  (ii) 0 €[0, 7] etesfleb, cos ' (cosO) =0

T T

(i) O e (—E, Ej eTefley, tan”' (tan0) =60  (iv) O e {_E’ 5} \ {0} 6Tesfleb, cosec ™' (cosech) =0

(v) 6¢€[0, 7]\ {%}m@rﬂ@, sec”'(secO)=0 (vi) 0 e (0, 7) eTedfleb, cot' (cotO) =0

[Hleh L 1630TLD
GLom&esr.  ADTSHEH  (LPIQYE@HLD — ADUS@bEGTw  GHILTmI  FATL SN
QUATILIENEHETN) (B HledL &L QLmeVTLD.

T(PSHISTL 19N, (1) sin@=x; Oe {—%, %} GTGHT .

eTaiGeu Gmiiommy evaast Ffidest euedrwamuled mbg, Sinb =x  epeoid O =sin"' x 6Tl

@uDeVTLD. 6Te81Gey, sin™ (sin 0) =0. [ |
Lissorj-11
(i) xe[-1 1] eravfleb, sin(sin~' x) = x (i) xe[-1, 1]eradfleb, cos(cos ' x)=x
(iii) xeR eravfled, tan(tan'x) = x (iv) xeR\(=1,1) eresfleb, cosec(cosec™ x) = x

(v) xeR\(-1,1)erafleh, sec(sec” x)=x (vi) xeRerasfleb, cot(cot™ x) = x
[bleHL1630TLD
() xe[-11] er@ubGungys, sin™ x BedIE aeTLDISHILL (HETaNS).

- . . T T o . . .
sin” x =0 c1651%. 676016y, euedTwIemMLILILG O € [—5, E} LopmILD sinO = x AGLD.

619Gy, sin = x erehLFOHHg sin(sin~' x) = x erewts QUMeVITLD.

BGB%CumesTmI LoD (LPIQ&YB®GTUILD [FlemBLNGHGUTLD. m

@Gy
() wpdGsnamalucamiy y = f(x), -5@, /a1 aléfeicren smarbs x-s@n f(f(x))=x

2@, 7 (x)-a1 aegwemnuiedmis @sameti Gupevrip.  f ( g’l(x))m@/m@ungﬂ, Qg
g '(x) =sin" xebavgy cos ' x ASFDBIW HewTHS Hiidh%, CHILOTHI (LpsCaHTeiaiiiey FrTifene
QUDTWDIGSLD LPFHCHTERILD RGN QUMTAISH] HMUFWILOTEDE]. 2 HTITSHH NS, co‘[(sin’1 x) -Gb1
Sliewud et 1psHGETeRId pasianm, sin~' x. -2 LweTL(RSE) auemuGeaiats(Bib. pLuleLb,
77/ (X)) Guneirmeunaond; esiin@pLoGLITE) Saueith OFavids Calatiq ueTens).
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(i) fererugy <mi wpsGanevaiucy Friyseisy gGseib 6im eesiev, f [ f(x)] -6

Lo IGDLIG; HITSSH6V.

(=) xetad1ugy | -651 S (HAUBSSLILL L Faiusssled @mrsaed [ f(x)] = x 4GLD.

(<=4) xerettugy [ -651 s HUBSSLILL L FiLssSed Qevenevowiesiled [ -6ir &L (HUBSSUILIL L
Frjussled f(x)=1(x) eraiommi x-g3 s P Covetor(Bin. @adfl, £7'[ f(x)] = x, -
CEEE N

x if xe [—%, %}

sin”! (sin x) =

. Tom T T
x if xﬁ[_5> E} Qi sin x = sin x, LoHmILD X, E[—E, E}

L -1 (Hemedhip ChioTm apHeDT(HeDLO®GIT)
(i) xeR\(-L 1)erefled, sin™ (lj = cosec” x. (ii)xe R\ (-1 1) eresfled, cos™ (lj= sec' x
X

X
1 cot™' x , x>0
(i) tan™ (—) = {

x —m+cot'x ,x<0.
(bl L1630TLD . |
(i) xe ]R\(—l, l)e‘rafﬂd), —€ [—1, l]LD/j)Q/Lb x = 0 @b, 6TeGeu, sin' (—J GTGHTLIZ] [HGHT (S
® x x ®
QUDTWIMIGHBLILIL L ).
sin”' (lj = 0 e1651%. 61601G6v, euanTwedmuieTLig O € {—%, %} \{0} ommutd sin O = l
X X

UDSHIITE, cosech = x eSO HHS O = cosec™ x eTawrt QUDLIL(HEMS).

@axf), sin”' (lj = f=cosec”' X AUGLD. AWM, sin”’ (lj =cosec 'x, xeR\(-11)
x x

ASLD.
B)Bg Gumestm LoHM (LPIQFEETULD [FleBLISEGTLD. m

uetiL-IV  (1QygShusdirng apmemnmenioseir)

(i) xe[-1,1] eresfleb, sin~'(—x) =—sin"' x.

(ii) xeR erasfled, tan~' (—x) =— tan~' x.

(iii) |x| > 12i6bevg x € R\ (—1, l)e‘rssﬂei), cosec”' (—x) = — cosec 'x
(iv) x €[-1, 1] eTesfleb, cos™'(-x)=m —cos ' x .

V) |x]=1 2ebevgsx e R\(-1, 1) eravfleb, sec™ (—x) =7 — sec™ x.

(vi) x € R e1a3fleb, cot™' (—x) =7 — cot ' x.
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[hleHL16NLD
(i) xe [—1, 1] 6TGoTIGY, -X€ [—1, 1] AGLD. ADBUITEV, sin”'(=x) 6TeNTLIZI BTG
QUTWIMISHLILIL L F)
sin”'(=x) =0 e1681%. 611Gy O € {—%, %} LopmIth sin @ = —x AGLD.

e1a0Gar, sin6 =—x -c0(BhH& x =—sin 6 = sin(—0) 6768 AGLD.

1

x =sin(—-0) eres1LFeS (BB, sin~' x = —0 6165 AGLD. QFeO(BAEF O =—sin~' x H@LD.

eTeGay, sin~' (—x) = —sin~' x A@LD.
(iv) x e[-1, 1]erafleb, —x €[~1, 1] 616 A@LD. 670 Bay, CcOs™ (—X) GTGHILIZ) B6HTES
QUTWIMIHBLILIL LS.

cos ' (—x) =0 e16515. 611Gy O € [O, n]mg’)gyl_b cos O =—x AGLD.

6T1a0Bay, €os 6 = —x 6TGHTLIZTGH x = —cosO = cos (7 —0 ) AGLD.
SYOBUITE, T —0 =cos™' X GTGTLIGTG) 0 =71 —cos ' X AGLD.
6TaGa cos ' (—Xx) =7 —cos™' X AGLD.
B3 GuImesT NI TG (LPIG&YHGTUILD [KlemINSBUTLD. u
@GPy
(1) epeTmSH0CsTesTY LoHMID pHedDF FaFifest CBILOTM FATYLD RDHODE  FITTLTSGLD.
. . T T . NP e e . . A . .

T (WSS 19 DS, {—E, 5} eTaId S WOUMBSSIIIL L FATLUSSSGD FeT  FIL ®
PGTNISOHTGTDI LoHMILD PHEODIF FITLTSE @BLILST Yy = sin”' x er6tTLg) QU PHDF
FTTUTEGLD.

(il) @ e g Fnmesr Grionm @ e & Friun@on? QeielestTeNewest HTdHLonn NlesrT
6168 LM &6usTld 1T 6uTLD. eT0levesfleh Lyedluigesd; HailT CaubnbiGLd i @ e & Friiiy
RHTMISOHTHINI A5 B(h&SSHM%). cos ' X oPpmib sec” x AHweas QL L& FaiLns

B (5FSHTH| CTGTLING HAIGSHERLD.
LIGIL]-V (S CHITMIFFIIL] (PpDEDT(HNIOSHGT )
(i) sin'x+cos” x = %, xe[-1,1]. (ii) tan' x+cot™ x = %, xeR.
(iii) cosec'x+sec” x = %, xeR\(-1,1) @evevg |x|>1.

[bepLIGwNDd -
() @b xe[-1,1]. sin” x=0 er6irs. cranGau O € [—5, 5} LoHMILD Sin O = X AGLD.

—%SOS%@OS%—OSE CTGSTLIGN B H6UGH 5.

n . LT T
165G, cos(z —9) =sin@ =x, eredTLSeO(Bhg COs™ X = 5 —0 = o sin ' X 6Tt QumeVITLD.
eTeiGay, cos ' x+sin” x = % 4 GLD.
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(ii) cot” x=0 eratrs. etemGay, cot@=x, 0<O<m wHmID x € RJYGLD.

B, tan(%—@jzcot@zx GLD 1)
ADSIWITED, x € R -4@ tan(tan™' x) = x ommid (1) -eSpagy tan(tan™ x) = tan (% — QJ A GLD.
eTeGeu, tan(tan' x) = tan (% —cot™' x] AGLD. .. (2)
0<cot”' x<m -a9mhs —% <I cot'x< % CTGTLINGS HaIeHT 5%

1

ADSEUITED, (2) @S(BhK tan” x = %— cot™' x e76wLI QUMGVTLD.

_ _ T .
6TeGay, tan ' x + cot lxzz, xeR L.

B)CBg Guettmy, (iii) Hlem NG HeUTLD.

ey VI
(i) sin'x+sin”'y = sin™’ ()c\/l—y2 +y\/1—x2), Qi x> +y° <1 2ebevg xy <0 HGLD.

(ii) sin”' x—sin”' y = sin”' (x\/l—y2 —y\/l—x2 ) , @i x°+ 7 <1 Ssbevgy xy >0 U@L
(iii) x+ y > Oeresfled, cos ' x+cos™ y =cos™ [xy —J1=x"{1-)* J AGLD.
(iv) x<y erafled, cos ' x—cos ' y=cos' [xy +V1=x? 1= )7 } AGLD.

(v) xy <1 eresfled, tan™' x+tan”' y = tan™' (IXJF J J AGLD.
(vi) xy>-—1 erevfleb, tan™' x—tan"' y =tan™" [ alnid ] AGLD .
1+xy

[hle L 163D

(i) A=sin"'x. o675, eTeIGay, x=sinAd ; Ae[—%, %} |x| <1 ommubd cos A erabrLigy

BSOS LoHIun@Lb. B=sin"' y. e1etis. eTaiGay, y=sinB ; Be [—%, %} V<1 odmuid

oS B 160 6168 Lo ILITGLD.

@, cos A=+1—sin> 4 =/1—x° LOMMILD c:osB:+\/1—sinzB:\/l—y2 AGLD.

61601Gay, sin(A+ B) =sin Acos B+ cos Asin B

= x 1=y + =37, @i || <1; [y <1 erawGau, x> + 3 <1

AD®SWITH, A+ B=sin (x\/l N )
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UmaWwe, sin x+sin"'y = sin” (x\/l—y2 +y\/1—x2), Qiug x°+y° <1 cbevgy

xy<0.
Qa1 GGl GTaEIIL (LPIQ&|HEETUILD FlehLIbSeUTLD. .
LisorLj-VII 5 2
(i) 2tan” x = tan™" (1_’;2 j ¥ <1 (i) 2tan"' x = cos™! (1;;} x>0

x|£1.

(iii) 2tan1x:sin1( 2x2j,
I+x
[hleHLIG3ID
(1)  wessty-VI (v) -6b , y=x 616 61(HSHIHFOHTGITLT6Y, HLodE CHMAULITES (LPIG&BEDET

OLpeVTLD,

2tan”' x =tan™' (1 2 j,

= |, [x] < 1n@id.

(i) 6 =2tan" x. eTeGa, tan% =X.

, 0
I-tan” — 1— 52 1—x2
cosf = 2 — GTe LSO hibg O = cos™ ~ .
0  1+x I+x

27
@ 1+ tan 5 @

1_ 2
616016, 2tan"1x=cos_l£ x],xZO.

1+ x?

Qaal1 CumeuBal TaeTiLl (LPIQH@BLD HlemISHITLD. u
e - VIII

1 1 1
() | x| <—= <ebevg ——=<x<—— eTavfled, sin”' (2x\/1—x2 ) =2sin"' x
V2 2 V2
1
(i) =< x<1 arafed sin! (Zx\/l _ ) —2cos x
(bl L1630TLD

(i) x=sin6.eraGou |x| <1
@esfl, 2x\1—x* =2sin6 cosh =sin20

AMEUITV, 20 = sin”! (Zxxll —x? ) 67651Gay, sin™' (Zxxll —x* ) =2sin"' x.

(ii) x =cosf.

@esf), 2xV1—x> =2cosOsinf =sin20.

6T160Gay, 260 =sin™' (2x\/1 —x? ).%ezs)asu_lnd), sin™! (2x\/1 —x’ ) =2cos ' x. -
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(i) 0<x<1 er@fleb, sin”' x =cos™ V1-x’

(ii) —1<x<0 eraafled, sin”'x=—cos'V1—x .

(iii) —1<x <1 e7aafleb, sin~' x =tan™’ L—]

(iv) 0<x <1 erafled, cos ' x=sin"'vV1-x
(v) —1<x <0 eradfleb, cos ™' x =7 —sin”' V1—x

(vi) x>0 erevfleb, tan~' x =sin”' (

[hlehL 163D

X

V1—x*
2

2

Fos ) ()

(i) sin”' x =0 61687%. 61aWGay, sin@ = x. 0<x<I eratrLGTG, 0< O < % 6TGYT KDL FEMH).

@avf), cosf =1-x* ebevg cos” VI-x* =0 =sin"' x.

6T6wGa, sin ' x =cos ' Vl—x?,0<x<1

(il) —1<x<0 o76t7&. Grogyid sin” x =0 . eTwGoy —%se <0

® AT, sinO = x LoHWILD cos (—0) = V1 - x7

61601@ar, cos ' V1—x? =—60 =—sin"' x. 616Gy, sin' x = —cos ' V1 —x?.

B3 GUITesT I TG (LPIG&YFHEGTUILD [KemBINSBGUTLD.

L1631 |- X

1

(e7Gles1608fl6b cosO >0) ®

2

(i) 3sin'x=sin'Bx—4x’), xe {—5, %} . (ii) 3cos ' x=cos'(4x’ =3x), xe [%, 1} .

[hleHL 163D

1

(1) x=sin0 e1657%. AMHWITE, O =sin x.

@ef), 3x —4x” =3sinf —4sin’ @ =sin 30

A@&WTed, sin~' (3x—4x’) =30 =3sin"' x.

B)CBg Cuetim (HSSSMTH 2_GTET (LPIg@AILLD [FlehLISHITLD.

@GPy
T
_—x’
(i) sin(cosx) =1 2
T _
> Vs
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LI x{_z z}
’ 272
(ii) cos™'(sinx) =
E—y, X¢ —E,E LoMHmILD sinx:siny,ye[—z,z}
2 22 22

oIS BHIHHI_(1) 4.16

T . - 3n
— <sin"'x+2cos le7 6T BlmIays.
&ja)
-] S -1 a . -1
sin”' x+2cos x=sin"' x+cos” x+cos x = oos x

) T Lo T
0<cos'x<rm 67667@6).!,5+0SCOS 1x+5£7r+5.

V4 . _ RY/4
GTGN@QJ,ESsm "x+2cos ' x<=.

[ |
IS IHIhHT_1 4.17
F(HHGs (i) cos” [cos (BTED (i) tan”' (tan (%D
,1 S . . T
(iii) sec™'| sec 3 (iv) sin™'[sin10]
&ja)
(i) cos™ (COS(B—HJJ.
3
cos ' x 68T (UpFETeLD Lo 1L %66 dFFHiD [0, 7] 2A4GLD.
BTW ¢ [0, 7] 6T6dTLIB TGV, BTK -8, 137“ =4t +§ 61607 6T(LPKICauTLD. @k g € [O, T(] .
137 T U
®evfl, cos| — |=cos| 4m+— |=cos—.
3 3 3
eTe1Gay, cos™' | cos (13—“ =cos ' cos[E =T gQemasr = e[0,7].
3 3 3 3
(i) tan™ (tan(zj}
4
O . . . T T 3T AL . . .
tan~ x -GiT (LPSGSTGWLD 6T FIT68T ) -6b v B)Han6v GTGITLINS HEIGHITISHSRLD.
3n T .
Y] o =T - ) 6T6Y GT(LPSHIBRUTLD.
3n 4 4 4 4 T
eofl, tan| — |=tan| x —— |=—tan— =tan| —— | oOWID —— €| ——, — |.
- (4) (” 4) 4 (4j o 46(22j
oo 5| [ )}
QYMSIUITE, tan | tan| — | [=tan" | tan| —— | |=——.
4 4 4
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1 R4
(ii1) sec (sec (?D .
T

sec” x -6i7 upgetranLo efdaman [0, ]\ {E} -6t S?W B)6Oa6V GTGHITLINS HaIGTSTISBLD.

616G 5?” =2 —% 616 6T(Lp&HIBauTid.  @)euf), sec(s?ﬂj = SGC(ZTL' - %j = sec(%j LoHmILD

Zelo ﬂ]\{%}.

6163186, sec” sec(s—ﬂj =sec” sec(zj =£.
3 3 3

(iv) sin”' [sinlO]

0e [—% %} eTafleb, sin”' (sin6) = 0 H@Lb. g = 17—1 eTa®ILd CHmrmuw LodlienLid C\BTeiT S,

2

T T T T
10¢| ——, — | erasreurrid, Audlep (10 -3 -, = LD.
{ 5 2} 2Auilgid ( ﬂ)e[ 5 2}%@

e, sin10 = sin (37 + (10 ~37)) = sin(x + (10~ 37) = —sin(10 - 37) = sin(37 — 10).

G, sin~'[sin10] =sin"' [ sin (37 —10) | =37 ~10, gQawafler (37 —10 —5,5}.
erewGa, sin” [sin10] = sin [sm(ﬂ )] n gGlewefle (37 )e{ > -

eI BHIHHT_(1) 4.18

. . . om0 ] .. I (1
Lodhliy sressts (1 sin| ——sin"~ | —— 1) cos| —cos | —
P04 ¥ [3 ( 2H W {2 (8ﬂ
1. 2a 1 (1-4°
(i) tan|—sin = |+—=cos =1
2 l+a 2 l+a

(i) cos {%cos‘1 (%ﬂ & cos”' (%j =0 e1681%. 61601Gay, cos O =é opmid 6 €[0, 7].

1 0 1 0 3
&3], cosO = — -a8mBE 2cos’ ——1 == . AmBWTed, cos| — |==.
2 8 Gbs! 2 8 2 (2] 4

I (1 0) 3
e1aiiGal, cos|—cos | —||=cos| = |==.
2 8 2) 4
1 . ( 2a 1 L(1-d?
(ii1) tan| —sin = |+—=cos >
2 1+a 2 1+a

a=tan0 Gr6rs.
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Bavf),
1. . 2a 1 (1-a 1 . ,( 2tan® 1 ,(l-tan’6
tan| —sin > |t —=cos 5 =tan| —sin ———— |t ZC0S | —————
2 1+a 2 1+a 2 1+tan” 0 2 1+tan” 0
1. ) 1 2 2
= tan —sm_l(sm20)+—cos"l(cos20) =tan[29]= tan? = az.
2 2 l—tan“0 1—-a |
eIhHBHIHHT_(1) 4.19
2 .
IREE tan(cos™ x) = VI-X" @iy |x|<1,x¢0.
X
Sjay
61601Gar cos ' x= 0 A®@BWned, x=cost ommub —1<x <1
@esf), tan(cos ' x) = tan = SN0 Ji—cos @ — Vi1-x* , |x[<1,x#0. -
cos@ c0s0
X
I(hBHBHIHHTL_(h 4.20
HndBs  sin [sin1 (%j +sec”’ (%ﬂ
Sjay
sec”! 5 =0 16515 . 6Te01Gay, sech = 5 2AFGBIT6Y, CoSO = 4
@ 4 e 5 @

2

Guosyitb, sin@ =~/1—cos’ — =, 61601l Qup O =sin” ( j

HWITGY, sec™ > =sin™! LD Los1n1§+sec > = 2sin™ 3
2 4 5 Do! 5 4 5

1
x| < N 6T6ytleh, sin™! (2x\/1 -x° ) =2sin"' x &6 2AMGaurib.

2
3 < € , 6TGOTLIGT6L 2 sin™! (gj = sin™! 2><E 1—(2] =sin™! (ﬁ]
5 2 5 5 5 25
6Ted1Gay, sin|sin™ 3 +sec”! S = sin| sin™' 24 :ﬁ, 51081a71) %e[—l, 1]
5 4 5 25 25 u

sIhBHBHIHHT (1 4.21

1 1z 1
1945 (i) tan”' —+tan”' === ii) 2tan'—+tan"' — =tan"' —
Bepida (i) tan 774 W 7 17
&)
(i) tan"'x+tan”' y=tan” lxj , Xy <l e1601 21)GeuLD.
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. a1 _
ADEWITE, tan 1E+tan !

(ii) 2tan'x=tan™’ 2x -, —1<x <1 erewr SfIGaurip

G
=tan ' —=Z_—tan! (—j
3

2
2
14 11 1 3 ;

7_'_*
A®SWT, 2tan” l+ tan™' 1 =tan'—+tan”' — =tan'| ——~L— |=tan™" (31
2 7 3 7 j j 17

6101Gal, D tan™

N | =

sIhHBHIHBT_() 4.22

cos ' x+cos” y+cos z=m ommib 0<x,y,z <1, 6Tesfled
x*+ Y+ 20+ 2xyz =1 eTend Hrcvsil.

Sja)
cos” x= o opmib cos” y=P e1657%  1aGal, x =cosal DI Y = coSP AGLD.

cos” x+cos” y+cos” z=r et mhs o+ B =1 —cos z.
Barf), cos(a + ) =cosa cos f—sina sin f = xy—ﬁm.
(1)-a8 (b5, cos(n —cos™' z) =Xxy— mﬁ GTGILIGILIMGVTLD.
—cos(cos’1 z) =Xy —ﬁﬂ
c1a1Ga, —z=xy— N M , TGO (B —Xy — 2z = - W
B wympLd auidsIBEE) FHobs x° +y” +z° +2xyz =1 61611t QUDeVTLD.

oIS BHIHHT"_1) 4.23
d-g0 Olungy ef$Swngionss Osresa(h a,, a,, a; ... a, @ F L' (HS Q&L [T 616360 |

-1 d —1 d —1 d — an - al
tan| tan +tan +...+tan 6160 [HMI).
1+a,a, 1+ a,a, l+a.a I+aa,

a, —q

=tan 'a, —tan 'q,.
1+ aa,

Sjay
B ( d ) »
tan = tan

1+aa,

d _
@G Guneirmy tan”' = tan"'| "% | qan! a,—tan"' a,.
1+a,a, 1+a,a,
CBTLIhSI 2 U1SSMB6 eLpeuLD
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1 NEEE ® | D | [

tan™' (Lj =tan"' (Mj =tan"'a, —tan"' a, , 616 S SEDG).

I+a,a, l+a, a,
OFhIGSHTH Fa L (HLpCLITSH),
tan”! d -1 d -1 d _ -1 -1 .
an +tan +...+tan | — [= tan g, —tan q, 616¥ HLDSHS
1+aa, 1+a,a, I+aa,
Sl GEM)

¢ -1 d -1 d -1 d _ -1 -1
an| tan +tan +..+tan” | ——— | |=tan[tan” a, —tan" q,]
1+a,a, 1+a,a, l+aa,

B Sla,—a || a —aq
= tan|tan = = — .
I+aa, l+aa, -
sIhHHIHBI_(h) 4.24
.. o 1= | .
$is% tan e =—tan lx,@/_ru@ x>0.
I+x) 2
&joy
tan " I=x)_ ltan’l x ereuSedphg tan 1—tan' x = 1 tan ' x.
I+x) 2 2
6113, % = % tan”' x , eTehTLESBIW F(HHE) tan x = % eTe01L1 GmIHBmrTLD.
eTa1Ga x=tanZ = L ]
b 6 \/5 .
sIhHHIHBT__() 4.25
$ids sin”' x> cos™ x
Syay | ,
sin” x> cos” x 676074 O\FT(HS&LILL (HeTeT ).
B muymepLd sin”' x, -0 Fa 'L
sin”' x+sin”' x >cos ™ x+sin”" x, eT6dTLIZ) & (HAE) 2sin x > %
{—%, %} Taild QL Oeuailuied eFesT Fary NIy eTmid 6T6TLFT6, X > sin% 2160/
x> € 2AGLD
e .
1
ADBIITED) ST6 HILoTesT Qe Glaser] (ﬁ , 1} DA GLD. u
I(hHBHIHBT"_(1) 4.26
) 1-x . . .
cot(sin” x) = ,—1<x<1 wpmip x=0 1654 Hreserid.
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Sjay < -
sin"' x =0 . 616818, 6TanGay, x=sin@ oHmid x =0, 0e {—E , Oj U (O,E} TG0 HOL 5%
OumiEngl,

cosO > 0 opmid cos 6 z\/l—sinzé) =J1-2.

VI=x*

eTeGay, cot(sin™' x) =cotf =

5 |X|§1 LDQ.)QIL.D x=0.

I(hBHBHIHHTL_(h 4.27

6x* <1 e1evfled, tan' 2x +tan' 3x = %, o S5,

iy .
6x> <1 erasfleb tan~ 2x+ tan ' 3x = tan"! | =2 f .
1-6x
_ 5x T . . Sx T
tan > | = —, GTGTLGITGY > =tan—=1
1-6x 4 1-6x 4
DUBILITED, 1-6x" = 5x, erattufal(Bbg 6x° +5x—1=0
256al, X = é,—l .

x = —1 6T68TLIG) FLOGSTLITL 19 65T @)_LILymLD GEMOWIEEST Lo 1oL LD LoHMILD QIGVLILIMLD LB SO IGEST

@® LSNIDUULID HHEDSI GTGTLINS FUTISHFAYD. ADBUWITWD, x =—1 6I6TLHI STAUTHTH. 6TT36, ®
xX= % 101" (WGLD FLOGSTLITL 19 NS HTAITH HELOUJLD. -
eI(hHBHIHhHTL_(h 4.28
x—1 x+1 T
7% tan ' | —— |+tan”’ ==,
2 ( x=2 j ( x+2 j 4
&jay
x—1 e +1
Now, tan™ -l +tan”' X tan”'| —X=2_ x+2 |_T
x— x+2 1_x—1(x+1j 4
x—=2\x+2
x—1 x+1
IERT X-2 x+2 _ 1, sT68TLIDS F(BSHlaviTey 2x° —4=-3 cTaIsEL FHEDI).
- x—=1(x+1
x—=2\x+2
1 1
iaiGal, x° = = eTeUd)eOHAbgH x =+ —— eTerrIOUMIEBDTLD.
5 ERCTES) 7 WIEAC!) |

sIhHBHIHHT_( 4.29

B COS[Shll[\ﬁé?;;]J = ﬁn{cotl(%j}.
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Sjay

sin™! (%J = cos™! (%j 67637 <AMIGeuTLD
1+x 1+x
1

c16r1Ga, cos sinl( al j = . (1)
( VI+x? VI+x?

3 3
cot™ (Zj =0. e16575. 9681681 COtO =2 Lopmitd O GmIkiGSHTesILD.

UL &&)e0(BbGI, BLOSE HlenL &H6LMmIcUS)

sin{cot_] [%j} =sin 0 =% .. (2)

(1) Lommitd (2)-g9 CBT(HSSBLILIL L FLOGTLITL 196D LILIGTLI(HSSHILDBLITS)
1

V1+x? g

Luaps 4.5

1. iy 26reng eresfled 19esTauBaIesTaINDS@ iy FHness. whHiiy Beaeubiiesiled
DASMETGHT HTTGHILD F(IHb.

(i) sin”' (cosm) (i) tan™ (sin (— %TD (iii) sin™'[sin5].
2. wpICarewisdlanest CLomGaTanTasd; 0\51esst(h x ~65T LobIL| FHT68TS.

(i) sin(cos™ (1-x)) (ii) cos(tan™ (3x—1))  (iii) tan(sin‘l (w%))

3. iy HTcEsIsH

(i) sin”'| cos| sin™’ ﬁ (1) cot sin’1§+sin’1i (i11) tan sin’1§+cot’1§ .
2 5 5 5 2

4. Blemi9d%

2 7 1
(i) tan ' =+tan ' —=tan ' — (ii)sin-'E—cos”Q:sin-lE.
11 24 2 5 13 65

9]

: - - . Ll x+y+z—xz
. Blemi9%% tan” x+tan”' y+tan” z = tan {#}

l—xy—yz—zx

6. tan'x+tan"' y+tan' z=7 eTafleb, X+ y+z=xyz 6T6WS HIL (H%.

1 2 3x—
7. |x|<$ eTedfley, tan”' x +tan”' 1_);2 =tan"' 1)23;2 6TGoT 616
8. F(hSHGSP: tan' X —tan ' 27
y xX+y
183 Griommy wpsCamenrailiich FayLser
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9. $i5%: 5 5
. - 1 -1 12 T .o -1 -1 l_a -1 l_b
(1) sin ;+s1n ?=E (i1)2tan~ x =cos e —Cos R a>0, b>0.

(iii) 2tan™ (cosx)=tan"' (2cosecx) (iv)cot™ x—cot™ (x+2)= %, x>0.

10. FLo6STLIML 19 68T 76 HIGT 6TCoT6s ) GaEUIT; FHITEE8TSH
tan”' (x—1)+tan™ x+tan" (x+1)=tan"' (3x).

@ LuapF 4.6 |

OsT(HSSILL L 16T LomHm elentHerled (Kb FwITesT 6vevg LOB@ILD THLEL 1 DL uenesid
G505 (b HEayLD.

1. sin™ (cosx), 0<x <7 -6 Lol

(1) 7 —x Q) x-Z 3) -« 4) x—n
2 2
2. sin1x+sin1y:2?ﬂ; 6166 cos ™' x+cos™ Y GTGTLIGET oL
27 T s
= 2) X 3 I 4
(D 3 ) 3 3) 5 @ =
® 3 ®

3. sin cos ' 2 psec 2 —cosee ! 2 srsiruis S
. o — S — GTGHLIGGHT Lo
5 13 3 12 7T N
(1) 2 @)« 3) 0 (4) tan” %

4. If sin”' x=2sin"'a -4& @ ey QbbST60, 196565
1 1 1

V2 V2 V2

5. esTaupeuatiaunmled 6TLOLOSNILE@BSHE@ sin”~' (cos x) = g — X & Qo num@Lp

1

J2

(1) |a|£ (2) |a|2 3) |a|< (4) |a|>

(1) —7<x<0 ) 0<x<m 3) —L<x<Xt 4 —T<x<T
2 2 4 4
6. sin™' x+sin”! 3w aofle. 2017 4 2018 | ;2019 9 7 Lo
. x+sin~ y+sin z==" eraiab, x +yT  +z oo ~60T Loy
x4y +z
(1o )1 3) 2 4 3
. -1 27T . -1 . .
7. Hlov x € R -&@& cot x:? eTeofleh, tan~ x  -6i7 Loy
T T 7r T
- 2) X 3) L g T
(D 0 ) 5 3) 0 4 5

8. f(x)=sin"'Vx—1 er60 ueTWImISHILIHLD FAFINGHT FATLISLD

(1) [1, 2] (2) [—1, 1] 3) [O, l] (4) [—1, O]
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1

9 x=— crevhlev, cos(cos’1x+2sin_1x) 687 L)L

10.

11.

12.

13.

14.

15.

16.

17.

18.

5
24 24 1 1
(D —\/g (2) \/g 3) S (4) <
1

tan”' (Zj +tan”' (%j GTGSTLIS)GHT FLOLD

I (3 1. (3 I, (3 4(1
(1) ECOS (gj (2) Esm (gj 3) Etan (gj (4) tan (E)

iy f(x)=sin™ (x2 —~ 3) e1avfled, x @HsHGLD Devr Claver]

(M [-11] @) [V2,2]
@) [-2 -2 ]u[V2, 2] (4) [_2, _\/EJ
cot™ 2 ommid cot™ 3 ybwet @ SIS Hlest b CHIGTIHISET 6T6v160, eLPGTDTAIS
GHTGHILOTCI S/
T 3w T T
7 @) 7 @) % “4) 3

sin™!

2 .11 13 T, . , .
tanz —sin === -6 x 6T eLPGULDTH GHBTe8oTL FLOGHTLIT(H
X

() x> —x—6=0 (2) x> —x—12=0 3) X’ +x—12=0 4) X*+x—6=0
sin™ (2cos2 x—l)+cos_I (I—ZSin2 x) =

(1) g 2) g 3) % 4)

N

cot‘l<\/sina>—i—tan_1(\/sina):u 6Tesfleb, cos2u 8T Loy

(1) tan’ & 2)0 3) -1 (4) tan2o
|x| <1, eresfled, 2tan™" x —sin™ > GIGTLISMNS FLOLD
X
(1) tan' x (2) sin' x 3)0 @ =
1
tan”' x—cot”' x =tan”' (—J TGS FLOGSTLITL  1g.1)
B S

(1) Siay Gevavev (2) 2CIOwn Sy
(3) @w Sayseir (4) erGBaIGRIDDS S0 BT
sin”' x+cot™' (lJ =2 srafleb, x -7 Loy

1 2) 2 1 2 V3
1 = 2) —+= ) —-= 4) —

2 J5 J5 2
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X B
19. sin 1§+c0sec !

()4

R
4 2

2)5

20. |x|<1 erevfleb, sin(tan™' x) -ab7 o)Ly

X

(1) -

1
2) N

6TGoTIGY, x —68T LoNILY

()2

1
NN

LITL_F 3 (hdhBID

4) 3

4)

X

J1+x?

Cujonm apshGamrsmiaiuisd FijLxker (Inverse Trigonometric Functions)

GmiLommy Crpgiongy Gwommi Gmiommy
7 FTIL . FTIL TH| Gt gmjy
FL
FITTLISLD FITTLSLD FITTLISLD FITTLISLD FITTLSLD FITTLISLD
[-11] [-L1] R (=0, ~1]U[L,0) | (=0,-1]U[Lw) [ R
NFFHLD NFFHLD NFFHLD NFFHLD NFFHLD NFFFHLD
Tz [0, 7] [_z zj [_z z}_{o} [0 ”]_{z} (0, 7)
2’2 2’2 2’2 ’ 2
® SMVF FMTJY | BTVF FAJL | BTVF FTjY | BTVE FAFL | STVF FIAJL | BTVF FITTLY
<2/6L6V <2/6L6EV <2/6V6V <2/6V6V <2/6V6V <2/6V6V
QhMDF QDHE@DF QHDF QhDF QDEDF QH@DEF
Fgy FMTYLD AV | FITTLY Fagy FMILLD ALV | FITFLILD HH6D6V
Q& QoL & QL emLg
FMTLLD A6D6V FMIYLD ALV | FITFLILD H6D6V
FH_LoT% FH_LoT% F_Loms < BGHT < HGHT F_Loms
gmib FTjy | @miugLb TmID FTFY | FITUSS®SL | FTTUSS®SL | @mkiELD
FIjy OuTmIS S OuTmIS S Fjy
F_Lors F_Loms
Ga®DULb G®DLLb
FITTLY. FTjLY
RGNS RGNS RGN %S RGN %S PG5S RGNS
660 DTG 660 DTG 66O DTG 66O DTG 660 DTG 66O DTG
&L &L &L &L &L &L

Cujomm 1pshGhiauiaiuied FrjLjsaledn LIsIL|dheiT

(Properties of Inverse Trigonometric Functions)

Lassorn |-1

™

(i) ee[—%, 5

m™ T

} 6768fl6, sin~!(sin 0) = 0 (ii) 6€[0, 7] erevfled, cos™ (cos 0) = 0

(iii)) Oe [—%, g) eTevfleh, tan”! (tan6) = 0 (iv) fe [_5’ E}\{O} 6T6uTl6b, cosec™! (cosec 0) = 6
XII - sewshlgaliied 186
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(v) 0€l0, 7] \{%} e16vfled, sec™! (sec 0) =0 (vi) 0€(0, m) erevfleb, cot™! (cot 0) =0

Laesorn |-11
(1) xe[-L 1] eresleb, sin(sin’1 x) =) (i) xe[-1, 1] eresflab, cos(cos’] x) =F
(iii) xeR eresfled, tan(tan’1 ) =Y (iv) xeR\(-1,1) erevilev, cosec(cosec’1 x) =¥

(v) xeR\(-1,1) eresileb, sec(sec" x) =x (vi) xeR erafleb, cot(cot" x) =x

usor-111I sevevdLp Criomm wpheDTheLy (Reciprocal inverse identities)

(i) xeR\(-11) erasfleb, sin™ (ljz cosecx (ii) xeR\(-11)erevfled, cos™ (ljz sec "'x
X

X
(1 cot™ x x>0
(i11) tan | — |=

X —m+cot'x x<O.

usin -1V 9gdluediiy wpholnrmenLoser (Reflection identities)

(i) xe[-1,1] ereafleb, sin'(—x)=—sin"' x

(ii) xeR erefleh, tan™' (—x)=—tan"' x
(iii) [x|>1 <rebevgy xeR\(-1,1) eresfled, cosec™ (—x) =— cosec™'x
(iv) xe[-1,1] eresfled, cos™ (—x) =7 — cos ' x

(V) [x|=1 <rebevgy xeR\(-1,1) eraufled, sec™ (—x) =7 —sec™' x
(vi) xeR erasfleh, cot'(—x)=m—cot™ x

eIV geewt CriLomm Fajy wphHommrpeLoger ( Cofunction inverse identities )

(i) sin"'x+cos x= g, xe[-1,1]. (i) tan'

_ ™
X+ cot 1x=5, xeR.

(1i1) cosec’1x+sec’1x=§, xeR\(-1,1) S6ebevgy |x|>1.

LiesrL-VI

(i) sin'x+sin'y = sin™ (x\/l—y2 +y\/1—x2 ), Qi@ x* +y* <1 SHebevg xy <0.

i) sin?x—sin"y = sin”'xy1-»? —y\/l—x2 , @@ x* +y* <1 26vevg xy>0.
y C)

(iii) cos”' x+cos™ y=cos™ [xy—\ll—xzwll—yz J, Qhig x+y>0.

(iv)  x<y eresfled, cos”' x—cos™' y=cos [xy+\/1—x2«/1—y2}

187 Griommy wpsCamenrailiich FayLser
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(v) xy<I eresfleb, tan ' x +tan”' y =tan™’ (1x+ U J

vi > —1 6Tevfleb, tan™' x —tan~' y =tan™' XY
(vi)  xy y

1+xy
LisorL]-VII
: . 1-x
(i) 2tan'x=tan" (1 f);z ], <1 (ii) 2tan'x=cos™ (éj , x>0
Y
(iii) 2tan' x =sin 1(1:;2} x|£1

L1s3orL |- VIII

1) |x| S% SHVG — \/_ <x <T 6T6a)6h, sin” (ZX\/I—XZ)IZSin_l x

(i1) \/_ <x <1 ereotleb, sin” (Zx\/l—x2)=200571x

Lisor-IX

(1) 0<x<1 erafled, sin”' x = cos ' V1—x° (i) —1<x<0 erevfled, sin™' x =—cos™ V1 —x

(i) —1<x<1 erefled, sin™' x = tan~ (iv) 0<x<I erafled, cos™ x =sin"' V1 - x’

1 2

(v) —1<x<0 erefled, cos' x=m—sin"' VI—x

(vi) x>0 erefled, tan' x = sin'l[

X —1 1
——— |=c08 | —
\/1+x2J (\ll—i-xzj
LisrL-X

@)  3sin™x=sin"Gx—42), xe|:—%, ﬂ (i) 3cos™ x = cos™ (4x° — 3x), xeB, 1]

s
@mennuis Gawidun( (ICT CORNER)
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Uev UesildBreTsmen QUiudssbley snemiiser. "Graph of Inverse Trigonometric
Functions" Ludnfésrener Caie) OFu'is.
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Smuflorew uGpenn augailwev-||

"RaI0leuT(h gFF e b, CHEAUILITGT AH6NTaYd@E LOHMILD 6THS
Sianalilh@ wpiguCLom ips Aeralna iy uGHsernsls 9fds Siay
&TeTGeUessT (hLD."
- grGew 19 -&myGL

5.1 @1pPlapasid (Introduction)

angailiied anqaukisentes Lererf, GriGsT(h, @il Lb, LTeeeTuLD, HETeL L LD
ommitd SFgeueerwitd CUITTHINEN HTIL leFIGH Lpemuileh aUTLInIGS )b
LflLomesst L@upedn augeiicd LGHTLI(HEGTNEI. FatDIN6ET QUEETIISMETLI LiH))
Liqriug AdFfwepr’ (Bip  H(hSHIFHET OLDG  HTET(HAISTEALD. FAITCUTERLD
o Dansepl (HausTsad B HbssTe, Qe muiyn HST(hE@HSG (LpeSTGT

mGau 1 -&myG
4 1?;64_ 15?5% - (= 2- 1 H.ap@urs.ap)), LctsTanL i FGTEHBTEGT FaLDL] QUSTGUIT LN LI SSHCHTI].

LIGULOGON @I 6N HGSBLD, (LpHeTanLowiss 1q-&1iGL (Descartes) tommid GuiGlior
(Fermat), Gstiery (Kepler), blust’t 6ir (Newton), <uievr (Euler), eStiesflisiv (Leibniz), Geurr 9med
(I’Hopital), Sermy” (Clairaut), Sgmiog (Cramer), 2rGsmi9siv (Jacobis). Gurestn LomGLIBLD Fewsfls
GLoawgsarmed 17-1b mrmmessiqesr pmu@GSudled wpenmiins GroroL(hSSUIL L g).

Qe Fewls 19yFfloaismard Sitiugn@Giw  Famest  abLPENE®ET  [6DI6)eISNHHTCHT
Gaamauuiedr 2iqriLmLuled LGLED aIqaiich UeTIhes. UGLP®D aigeNuiedesr eerjds)
Bssrenmus GFTLHley, Lo(BGIaID LoHmILD M) A6 AHwianemn CaueTmiei I & 6T6lleh g
LODBWITETG). HTHET SDLUMGTUINVILD HT6wiTs AMainG Letaupd HTHDTeET(HE6riey Q)b
QUGTAIGTHETGT LWIGTLIT(H 2 6T6Tg).

)76 )Lo6sT SesullBBLOSUL LD @uipiuwiecd 2M)GH(IBLOTGET O)TSH6HTE Osliemy
(Johanes Kepler)-tr sewavdp aufsds albldad s HOUCEH Ll Gflwumer @b GeuLoTsd
Osnessi(h  BeTeul L1 LTSN FHMIKGETNG 6TetTug 2 LUl GaHTeTser Quidbsid unmw
T(hGaxmeTsafletr Cammedlest 2w 1H UGLP®D agaiwic unpmlul Auiey wHefigesr (Euclidean
Geometry) g alsessiigsms Auld OHT®SHET epeuld Himal aflaigsss.. wuievr (Euler),
Olaver] UESTAIIHET LOMMILD QUGTSETLI LITLILSST LN H6T% AU16960 LIGALPED aig N IGHEVL]
vwesTu(hSHlewtny. ALt goettsiutesst (Albert Einstein) sewgy Fmiyd Osmerenssuiley Grosyiib
Bgarr GuorbL(hgSet.

FEEJHIGET, LUNFSETHEET, ADISEBL (HFTT  0HG&SHET, 6l L angeiweder  eLpeuLd
wp&Baewrailiich e16hIml L6 QU _Mhiseneh Ul SEGH LIGHTLISGHLD; QUGTa ST, CFTameudsTL &)
FImes1d QT  Slevstesst ermid), Fiflw ABLIYSET, WpHLIL] 6TdEGH6T, O\HThIG Lmevhiser, GH(HLD
AT @&HT  GUITHTNAISET)  LITUMETUIGEHT LIGHTLEGHLD; QUMETAEET, LO(hdHaIdhSnUIey
GG 1q i ij, hereur’ L e1&Gmafliimesr Gurestmy auig auenLodsiiL 1q (hdb@Ld (Wispering Gallery)
Fn 1], Aneiiwied Auieyserile S LgaeuTsl LweTL(hSS(H i Nd: yag Geug i tommiib Heireu
LUNF SSRGS CUTeTDaUNMIc) heiTauL I G&6T LIGSTLEEHLD; O\BTaEeLCHITHEHET, HeTeULOGHT hHlaweuus
GallTaud@GLd G&HTYTHISET, SLILGSET H6VVG GILDTGSIHIGET BHHLD B HISE®ETdH HT6UI60
Guretim @I mhigeriled ASITQUGTUILT LIGSTLS@BLOTES LIV HIGDEGTG) Fn DL GUGTAIGHTHGT
LGTLI(H ST ).
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uLip 5.2

uLip 5.4 ULLD 5.5

RF QRUBOBT  UDNTSMSHG)  CUDILLL  AHCTIHGHSHHTCH "
LSS5hE®eNd 0F16(h CFid@id Uewiuied @BBSTI. 197d5b60r S
&L 3 1B, 2 wigtd 2.7 15,1975 L (HLOGLITE] §p(1h HGTQIL L HIeDLO®)
OFT6ESTL FHTBIBL LTESUNGHT (LpesT @)(BhS 6T FNE@BUIG HESTLTIT. &
GTEF NGB! FIHISLILITESUNGST @LOW 2 WiTLD 3 L 6TesIa LD LoDHMIGLOT(F e
TFFNE®HUNGD TFFTFHSH! FIBIBILITIHUNST AHeLD 1215 6T6va LD ULID 5.8
B BbSSI. FIHISITESHUNGT b emena] auldlGur hg 1975 ClFeHev
apiquion? @&IGuestm ees1TSSEHS@ Qb1 LML LUGHuNeT 1pigaileh efenr wieid:s @uigyid

<G)/) HDMN6d1 GBISHBRIFHBAT

Qi@ BlevmaymibGLig) 196516 (HeUETAINGDN LOTGSSIATHET HMbE)(BLILIT

o QuLID, UJUMGTUILD, HTULLLD LoMMID ASugauemerwid ASweunmlesr FHiL
FLOGTLIT(HEHET HITGHT6D

o FiDl QUDCTAIMIEGTGT FLOGTLIT(HEGTICO(BhSGI —LOWILD, (LPDTHGT, GeINLIAIBCT
GuUTETDeUHEMD HT6E8T6V

o 5a1Dl] auearalagEeies OsT(HCHT(H Lommitd OFhiGHTL (W FLOGTLIT(HE®ET a(HelldeH60
Fa_LDL| QUIGSTRUTHET LODMILD AHDMIGHT FleHhdb @ilq QUhIGET ISHLILI(HSHIH60
Fa_LDL] QUGSTUMTHGTIGHT FHIWEEULICOEGF FLOGTLIT(HHGT LoNMILD HIMMIGT LILIGSTLIT(HHET

o AGTMITL QUTLDEHHUNGV Fn_LDL| QUDGTCUGTEHGTGHT LILIGHTLIT(HHET.

5.2 an”_1L1p (Circle)

QLD eTehim  euTisdmS FHCrdssHled Qphbs Csmermwug. Guoeid &H.ap. 171D
BIHDTET(HE6T60 UL BigeT upml GOliyseT o 6Teng).  Blevay, FHilwedr, Hifléd ermuBLD
FLPVSHET 67601 Quimansuiled Lev @)L ruserfled BTLD QUL LSBT HTGWIGUTLD. FoHHTHET 2A1qLILIGDHL
L1 Gogyitd mafest @uinbSTbiseT Levammled LweTUBLD UPFESTD CUTGTHEAISET 2 (HaITH
SITTGILDTGIS QUL L LD. FH6ssFHEe) UL’ L mg@art unm) LIqLlig), angailiic, TeT@Ied LoHMILD
IBIGSTEeTIBLD GUITGTHEUNMIGT eUeTiddls@ sadsioailliugis QmsLemg). «Quri-Gsmiiifeor -
1Q.GOT 21680 FBHTL LITL 1968 6TGVSL. TGS FMHMILIITENG QUL L QUIQAILDTHAYLD B)(hd@GLD.
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B [ ® H .  EEEm

atsnyuienm 5.1

R FMGHle) 2 arer FHlevevlieTafluied b oTnTs &S HCH FaTdHley 2 6iTer 6
BHBLD LGTuG6sT Hluiol Lmeg UL’ L 1D AGLD. b HleeVLILETer] auL’ 1 GFlesT @LOWILD GTESTMILD
LD HATLD b QL' L SE6T 471D GTTMILD HLPSSLILI(HLD. |

5.2.1 i’ L F F1063TLITL 19 631 S L _aig @b

(Equation of a circle in standard form) y
(i) eLowiLd (0, 0) LoHWILD HTLD r 2 DLW UL L GG FLoGTLIT(H K \
. . A .. . c, 0)
aowid C(0,0), 27ip r ommid P(x,y) 6@ BAIBLD LI6T6V] 6T68%. -~ —-
P erehip yeraiuier Hudblsnmeser  (x,y) ereiugl P(X,y) 616 p 5 J
GDGSILHAIMSBT HaIGHGS.

CP = r wppip CP* =r’
(36—0)2+(y—0)2 =’

2

uLLp 5.7
X +y =
@)z ewrowid (0,0), 2ugid r 2 L UL’ L GE6T FLOGTLITL TGLD.

y
(ii) eoLowiLd (h, k) LOHMILD ATLD ¥ 2 LW QUL L GHetT FLoGhTLIT(H /—\\
ewowitd C(h,k), 7id r ommitb p&BLD LeTerd] P(x, y) 61651s. ) ) >

I

sD0uTg CP=r ereaCal CP* =7, ASTUS (X — h)* + (v —k) =r°.
851 ol L St )" L auiq aud FLoGTLT(H 4SLD. @)F] GOLOILI-24T QUIq QLD GTETELD P

ADLPSHHLILI(HLD.
GLomasessr FLocsTuTL el adliflayL(hds L tp 5.8
@ x4y =2hx =2ky+h* +k* —r* =0 crawsHlanL_sEems). ®

Qi@ 2g =-2h2f =2k,c=h>+k’>—r* c1e0&QHTTL 160 FLOGTLIT(H

X2+ +2gx+2f +c =0 6165 auIg udemSLI GumiLh. B eul L GHes Qg eugaid
ereILILI(HLD.
FLoahun(h) x°+ 1> +2gx+2fy+c=0 er6iugy (96TeU(HLD LIGHTLS®eNS: QBTG X, V  6T6dM
Lommlseneh SewLobg @)(BLig & FLOGTUIT(H <24GSLD.
(1) @z x, y eb AdL0bG B)HLIQF FLociTLIT(H
(il) x* -et1 OBUp = y2 -6871 0% =0,
(iii) xy -6t Qlsp =0 .
LODISEGILITE GLONEBGITL LIGESTLIBGT 2 GHL LI 6p(1h FLOGTLIT(H QUL L Fe0Hd: GBI GHLD 6T [(HlMIAIGUTLD.
ax’> +ay* +2gx+2fy+c=0 eraaflev, ... (1)
B x, y-60 AdLohS, Lt HeT (1), (i) opmpud (iil) 2 e w @ sLigFFioestun(h, GLogyitd
a=0. a-2u (1) uagss

x2+y2+2—gx+£y+c—:0 6TGYT HDLFGLD. .. (2)
a a a

§=g,i=f, L 61607 6T(H S &I 50 HMe8TLT6b FLoadTT(h (2) x° + y* +2gx+2 fy+c =0 a6

a a a

LOTMILD.
2 PmID 7 -850 Fa 1’19, HLH55 1965TUHLD FLOGTLIM(H HlawL SSLD.

X +2gx+ g+ Y A2+ fP—g = f+c=0
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(x+g)’+(y+f)V =g"+/"-c

() + Y =(Jg e )

@51 H' L anqgelleh o eTenETeh QUL SH6T eLowid (—g,—f) HmIb AT r=+/g" + f>—c

2AGLD. 616566 FLoghrun( (1), (—g,—f) = (i, =/ j -89 MLOWILDTHRYLD
a a
UID =g+ fi—c = l\/g’2 + [ —c'a 2 66 (b @I’ L SDBEH GBSGLD.
a
GPIILeDY

wd (—g,—f) whmid ATb g +f—c o@iw x*+ )y +2gx+2f+c=0 e16hm

FLoGSTLIM(H
() g+ f*—c>0 erefled Qoiieur’ L SdBHs GMSGLD;
(i) g’ + f* —c=0 eradleb p(h L6TTeN QUL L GBS GIIFHSLD ;

(i) opmid g* + f7 —c <0 erefiled FuoriuneSwnHn Ih SHUMET QUL LSS5 GBSEGLD.

QLS (MRS |

Lot (—3,—4) LommiILd 7LD 3 2A6VGEET O\BTe8TL L’ 1 GHetT OlLiTgiauqaud FLoaSTLIT(H HIT6EsTS.

&ja) . .
Q'L gHatr F 1 auqaud Frossin® (x—h) +(y—k) =r’

= (B () =5

= (x+3)2+(y+4)2 =3’
|
= x>+ Y’ +6x+8y+16 =0 @)y Qg auigauLd S4@LD.
Gappip 5.1
Ik+my+n=0 erettmp GriGs1(Hd x*+y +2gx+2f+c=0 emeim QU LpLD

O’ 19 F6)%T6T@BLD 6T B6T auLdIBus GFevILD auL’ L SledT FLoesTLIT(h
X+ )y +2gx+2f+c+A(Ix+my+n)=0, LeR' e6tip augellsh @pdid.

[l L1630TID
QUL LD S ¢ X4y +2ax+2f+c =0,
tommito CriGaEr(R L Ix+my+n = 0 16875,

S+ AL =0 -2 &BSHeD CHT6TS.
2gaug x° + y* +2gx+2fy+c+A(Ix+my+n)=0-61 x,y 2 piiser
LopmiLd Lorpfledsenar spattmy CFiddd SlenLLiLig)

(1)
Q)

- 03)

XY +x(2g+N)+y(2f +Am)+c+An=0 @z x, y-Beb Sewioibs B\bLigF FLoawTLIT(R
Goguitb @hi xy 2 mi'iy @evevev, Lopmid x°, y° QBApdEeT FLOLOTES 2 GTersTe S+ AL = 0 6T6hLIS)
P QU'LI®DSS GUSGL. (o, B) et yerefl S wpmiud L-@etr Geul’ (Bid yeirerfluimestimeh
Froastun(haer (1) wmmid (2)-g0 BHlevmey Gediblssimes. 61esCon @& Frossun(® (3)-goujb Hlevmey

i) 61es1Gau S + AL = 0 61687118 CHAUITES QUL L GG FLOGSTLIT(H 24@5LD.
I(HBHBHIHBT (I 5.2

x>+ )" =16 61651 QUL L GBI HIcvsT 3x+ y+5 =0 -0 L L0TBS C\Besr eul' L Glest FLoGhTLIT(R

FHTGHOT .
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B [ ® H .  EEEm

&jay
Gammid 5.1-657 g x>+ > =16 e16btm @uL'L@ptd 3x+y+5=0 er6ttm CriGsT(HD Gau” (Bib
yarefleufld GFeveud eul't ddlest Foastun(y  x*+y° —16+ A(Bx+y+ 5) =0. @5 'L sHetr

GLDOWILD (%,ij . 85 3x+y+5=0 e1601m) GHTL 1967 LOGIGTETSHTEV

2
2

2
ﬂ—i+5 =0,
2 2
= -5A+5 =0,
= A =1.
c1a0 6y, GoamauineT auL' L Ghlest FLoatun(® x° +y> +3x+y—11=0. [ |

eIhSHIHIHHM_(1) 5.3

X’ +3?—6x+4y+c=0 e16m UL EENSG ¢ -6 6T66VT LOIIB@PEGID x+y—1=0 6T68TMD
GridCaT(h il L LDTS AGLOUJLOT 6T6HTS HTLOT6s 5.
o

a1(hSsIuL L a1 G&Hett arowid (3,-2). @& x+ y—1=0-6b 2 areng). eTeriGay x+y—1=0
616510 G&HT(h ¢ -@)edr 616v6VIT LOENNINGLD QL' 1L SFGHT ewLowith e plFCFevaID HHeuTed x+y—1=0

61681 G (h -t 616v6VT Lo NIDESLD QL' 1 GHedT @I 1L LDTSH SHEDLOUJLD. [ |

® Gaxpmid 5.2 ®
R QUL L GH6S I L SET (LpamevtLiLeiTarflasei (X, y,) LoDmID (X,, V) eTavlled b auL’ L GbHlesr
FLoGTLT (B (x—x, )(x—x,)+ (¥ =y )y —»,) =0 ASLD.
[l L1G3TID
AB e1681m )" 1 SSlett Lpewestiyeiaflset A(x,,v,), B(x,,y,) 6T6tis. P(x,y)

Goauitd  P(x,y) eul't gdletr 1bgieirer gGsemid (b L6l 6T6is. ) )
2ALIGTpgH LAPB 3 (mrail’ L GHlev FMbigD GCHTewiid) c1a1Gau 4

B
2
AP, PB erettueummlest Fmiieyserlesr GL(pdbsed —1.

(=) (=) LD 5.9
(x—x)) [(x—x,)

(x=x)(x—x)+ =y )y —y,) =0 erarddlemL sHleTnS). m

= —1 3% wihg auL' 1 g6t FLoesTLm(h

eI(hHBHIHHI_(1) 5.4

(—4,-2) womnd (L1)eretrm yeraflsamer il LdHler wpoeisenisd Csmev. el L sHaT
OUINEIF FLOGTLUT(H HITCESTS.
ey

Gammid 5.2 e Lg (x,,y,) oopid (x,,y,) erem yereflsamenr il LdHletr wpaessaTss:
Qe eul' L gdler FLoahiun(® (x—x,)(x—x,)+(y—=»)(y—-»,) = 0

= (x+4)(x—l)+(y+2)(y—l)=0

TGy CH@AULITENT el L &HeT FLocTun(h x° +y° +3x+y—6=0. -
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B [ ® H .  EEEm

/(;Qiﬁ)g)lb 5.3 \
X +y +2gx+2f+c=0 e6dip e’ sosr Quimiss  P(x,,y,) erehim Leireufesr Blavev,

>0 VUG

X'+ v +2gx +2/5, +car wdiiy =0 g

<0. -5@ SGBSTHCLTED LpedDBW UL’ L et
OauariGui, a1 G&letT GLoeh A6VeVG QUL L GG 2 6T SHGLOUJLD.

[blem L 163D
2 2 g (O(*
X+ Y +2gx+2f+c=0 er6tp eul'L glest ewrowid C (—g,—f) "

i r=4g* + 7 —c.

P(x,,y,)6165TD 6Tl QuL'L LD 2 GTeT HeTddled 2 GTeTH 6T6H%.
CP -0 @avessiggl 215 il L sag Gaul” (Hib L6iTef O 616815.

>|CQ| D) uLip 5.10
P eram yerefl |CPl-ar wdiy {=[CO|  Syedovs
< | CQ|. e16hIn  Hledevd & amu  LpemGui
Il LGN OauarllGus auL’ 1 GEGHT 0% A6LVG el L GHleT 2 TG emLou/Lb.
>r’ 9edeg
® 2ASMUG CP’ -ar wHhiiy 1=1" Yeawg (CO=r},

<r’. ®

>gi+ fP—c Yz
=S+ +W+ /) mar whiy (=g’ + 1 —c  Ydawg
<g’+f-c

>0 QDG
616076y x12 —|—y12 +2gx,+2fy, +c =ar wHiy {=0 TS|
<0.
gmu yerefl P(x,,y,) el LdFD& OeuaflGw el L sdlett Lig 26vevd) auL’ L GHesT 2 6iTCar ienLoujLp.

[ |
I(hBHBHIHBTL_( 5.5

x*+ " —6x—8y+12 =0 e168tm UL LSS Onmisg (2,3) 6161 LaTarludesr lanevanis y7miis.
Lol
X+ +2gx, +2f) +c=2"+3"—6x2-8x3+12,
=4+9-12-24+12 =-11<0.
e1a01Gav Lyeirer (2,3) Gammid 5.3-687 Lig cuL’ L SENH@ 2 6TGer ieLoujLp.

eI HBHIHBT_1) 5.6
3x+4y—12 =0 er6trm CrigCsH1(h A AFHF®ST A LoHMILD B 616510 L6iTe 156 16D Fihdh)SE6TME).
CaL (WSa1e85(H AB g0 &l 1L 10T % QSTEETL QL' L SHIGHT FLOGTLIT(H HT6E8TH.
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&jay
CrrsGs1(h 3x+4y =12 -2 Cau'Hosetnr(h eugaileh TS %+§ =1 c1e914 S SFGLD.
e1a51Gau LeTermlseT A ommid B wpeomGui (4,0) wommid (0,3).
QUL L &6t FLoasTuT(h @)L L auiqauLD
(x=x)(x=x,)+(y=n)(y-»,) =0
(x—4)(x—0)+(y—0)(y—3) 0
X+ —4x-3y =0. [ |
IS BHIHHT 1) 5.7
2 CpTdHCE1(H 3x+4y+10=0, ewowid (2,1) 26767 p(h QUL SFGD 6 AVGHET HETLHGITET
(15 HTewT 0ol (WEGTIDS. HbD QUL' L ST QWITSHIF FLOGTLIT(H HTCETS.
Sja
ewuwid (2, 1) 2w an'tgbed 3x+4y+10=0 oretim CridGs1(h AB 6T65TD TGS
Ooul’ (Whlesrma). AB -6t eoLowiiyered] M 616515%.
AM = BM =3. BMC sp QFhiGareset pdGamewiLd

A
3(2)+4()+10
oy B@+Aw+10] 4
V32 + 42
19515760 Gapmriug BC* = BM* + MC* =3> +4* =25. B .
uLip 5.11
BC =5= <ip
@ Gamauwes ail’ L gHer Foatun® (x—2)* +(y-1)° = 5° @
AFTUg X+’ —4x—2y-20= 0. [

eI BHIHHT_1) 5.8

ATD 3 AVGHET OCFTTL  p(h QULLID AU AFFHEDTS
&’ (K CFOFleTmaUTn 2 (BTG ADETHS QUL L hiserler CLmgd
FLOGTUIT(HHEOGTUJLD HTGEST.
y
&3 61IQII_I_LD B1p S1dgFs@anuid O (hdF CFHaISHTC) A& Hee) (HbS! @r

QUL L SHGHT DOWISENSG 2 6Tem FHIIID 3 AVGHET. TG GLOUILD
(£3,13) A5 QBSGLD. JASET6V UTID 3 D WL U [FITGTE UL L IHETGHT
FLOGTUM(H&ET x* + 1> £6x+6) +9 =0 AGLD. uLLb 5.12

eI BH1HHT_H 5.9
2@ ' LgHesr Foaiun® 3x’ +(a+1)y* +6x—-9y+a+4=0 erafled g6t avLowiLD, LD

HITGBT .
&joy
2 . _ 2 . . . . . . 31 .
x° -687 GBUp = ¥ ~681 OHp (@)(BLIg & FLoadTLITL 19687 LiessLy (i1)-6dT Lig.)
2AFHT 3=a+1 , a=2 cTensHldL GEHeTnF). 61618 e’ L GHetT FLOGTLIT(H
3x* +3)° +6x-9y+6 =0
X'+ +2x-3y+2 =0

mwu.u.b(—l gjLD LD r = 1+2—2 f
) DMILD 24T 4 > -
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eIhHH1HHT_H 5.10

1,1, (2,-1), wpmpid (3,2) er6dtm epediimy LeTelH6T auplFCFebavd et Gt Fioestm(h
HITGBT .

Loy
QUL L SHetr Quigs Fosstun® x° + 3’ +2gx+2fy+c=0 (D

@z (1,1),(2,-1) wopmud (3,2) 616510 L6iTeMs6T auLblFOFeLaISHTED

2g+2f+c = -2, .. (2
4g-2f+c = -5, ..(3)
6g+4f+c = —13. . (4)
) - (3)-@ w31 2g+4f =3. . (5)
@) - (3)-@ w31 2g+6f = 8. .. (6)

(5) + (6)-@mhg [ = —% 6160 S d@GLD Lol (6)@ed g g 2_75, /g @etr

Sliysamen (2)@eb 19HuIL ¢ = 4 eT6vayLb Sl FH D).

61657660 CHULITET QUL" L GB6HT FLoGSTLIT(H

5 1
X+ 42 == [x+2[—=|y+4 =0
Y 5 5 Y

AFTaFH X+ —5x—y+4 =0, [ |
5.2.2 o’ 15561 18HmI0bBH P e131p Ljsitafuded GH1HGHIM whnib
GCrRIGHI"_(H)F FLoATLIT(H®H6NT
(Equations of tangent and normal at a point P on a given circle)

2@ CriGs1(h aul'Ldms @CT p Yerafuieh CsrL (HFOFeTDTe) g C0HT(HCHTLTGLD.
Guoaiid 2ibg OsT(HCHTL (WFGF OFhiGssTHad OFT(hL6Tel auplunsand Fevad Gsr(h
O\ FRIGHTL TG LD.

P(x,,y,) wppid O(x,,y,) eeuet x” +y° +2gx+2fy+c=0 e16im 'L SHeT LBSDLOhS

B\ LeTeTSET 6T65TS%.
s1aGay, X+’ +2gx, +2 /), +c =0 (1)
ommid x,° +y,> +2gx, +2fy, +c =0 v (2)

(2)- () -8 wis
xz2 _x12 +y22 _y12 +2g(x, —x)+2f(y,—»)=0
(x, =x)(x, +x,+22)+ (¥, — ¥y, + 3, +2/)=0

X, +x +2g _ ) UL 513

AN +2f (x, —x;)
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@Q;G?ﬂl‘l@b PQ —@6‘6‘[ J/TU_.]G)_I = _(x1+x—2+@ )
i +3,+2f)
O e1681m eierf] P-go Gprsd) pas(mLbGungy PO e16ttm mriessr P etedim Ljaierfldsnent G\bm(hGHTL 1%
LOTMILD.
O51(HCHTL 19657 FrTUIey — (2x, +2¢g) _ (x,+g) .
Cy+2/) b+ ))

6165760 O\BT(HBHTL 19657 FLocsTLIT(H ¥V — Y, = _w+te) (x—x,) -@O bl
W+
yyl+ﬁ/—y12—]fvl+xxl—xl2+gx—gxl 0

xx1+yy1+gx+ﬁ/_(x12+y12+gx1+ﬁ’1) =0

(1)
(x,,y,) 61681 L&Terl) auL' L GHesT LBgIeTans ey x,° + y,> +2gx, +2 fy, +c =0
a1eiGau, —(x,” +y,” +gx, + fy) = gx, + fy, +c. ..(2)
Baevred (x,,y,) 61681 LaTarmuied Gz (H L 1q68T FLocsTLIT(H

xx +yy+g(x+x)+ f(y+y)+c=0 H&Lb.

Goauitd QFhGaL 1965 FLoasiun(B  (y—y,) = (1 +/) (x—x,)
(x+g)
= (r=»)(x+g) =(n+f)(x-x)
= xl(y_yl)+g(y_yl) :yl(x_x1)+f(x_x1)
= yxl—xyl+g(y—y1)—f(x—xl) = 0 FLocsTLIT(HSH6IT

GPIILeDY
(1) ¥ +y’=d’eetip a'LSHDG (x, ) etedrn  yeirafluieh  Qs1(HCHTL(HS  FLoasTum(h
XX, +yy, =a.
Q) X’ +y' =d'aetip w'LHDG (x,y,) e yarafudey QemGst(BE sFiosun(
xy,—yx; =0.

(3) CFmGHT(H L’ L GHetT LOWILD QILHF CFeHVILD.

5.2.3 y = mx + c oteip CBjHECHEI®G X° + y’ = a’ 1651 a1’ 1531
CHTHGCHTLT1%H GYHmdhaH S HUITE wPHDIDd GHTHID LjsTeal %I
(Condition for the line y = mXx + Cto be a tangent to the circle X+ y2 =a’ and finding the
point of contact)
y=mx+c ereim GrisCsn(n x>+’ =a’ e1ehim el dmss COs1(hEng e1ehis. Qs
QUL LGSt ewrowit Lopmitd 24710 pedmGut (0,0) ommitd a &Lb.
(i) s GCBIFHGCHIMH CBHIHGCHTL 1% F)HEHHdH HL_(HrIn (Condition for a line to be tangent)
(0,0) er6trm LyeirailufeSmbg v —mx —c =0 er681m CHIGHTL 19 NHTCT COFhiIGH S HTTLD

0-m0—c| |c| e
= - 851 24758D&E FLoib.
\/1+m2 ‘ \/l—i-m2
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1+m?

61601G6

=a ey ¢’ =a’(1+m’).
Bsaney y=mx+c eratip CriGsE1® < x* +y* =a’ et6tip QUL SHDGS OF1(HCHTL1%
<ieLow - ROuT® ¢ =a*(1+m?).

(i) G»1®HLysiten] (Point of contact)
y=mx+c e168ip CEiGH1(H x° + 1’ =a’ 6168 au’ L G OHT(BLD yeiref (x,,y,) eTesfled

Y, = mx, +c. (1)
. . 2 P(xl > yl )
(x,, ) -8eb OFT(HBHTL 19687 FLOGTLT(H XX, + Yy, = a’. V=
}77,1‘+c
= —xx,+a’ .. (2)
Frociru(® (1) nmid (2) 8y CridGsTL e & @Gnlsdlenest.
6160136 GB(Lp5&6T IE% FLoLoTSH B)(HGLD.
2
oo NN _d
BTN, =T LI 5.14

2 2

» = a_’x1 :—Cl I’I’l’ c::i:a\/I—l—mz .
c

c

—am a

J+m? 1+ m?

2 am ’ —d J
( )£J1+m2 J1+m?
@GPl

P e1681m yaraflufeh eul’ L G468 QF1(HCHT1L (B FLoaiiun(® y = mx +a1+m” .

251160 OBT(H6eTe] (1) [ } SI6VG/

Gaxppid 5.4
X'+’ =a’ erehm i L $HNG QaualGui 2 6irer b yairauIedwig @b 01 (HCHT(H &
QUGDTUIGVITLD.

[bleL1G3ND
Car(hssiu’ L yerafl  P(x,,y,) eleim LeTell et sHNG OeuallGuw o 6iTeng oT6iTs.

OS1(HCHTL (HF FLoasiun(® y = mx+aN1+m’ . @& (x,,,) uféECFedaLd. 6TearGeu
T
mx, + aN1+m’ 1

aN1+m’ . @uLpapid uissIBSs, A
(‘/ll‘)‘]/')
l

(yl _mxl)2 = a2(1+m2)

Y

Yy~ mx,
y12+m2x12_2mx1y1_a2_a2m2 =0 uLip 5.15 ’
mz()cl2 —a2)—2mx1y1 +(y12 -a’) =0.
m-ci1 Qg QwLigd swedun, m &G Quas( wHliyser s, Qbs B BLodiser
eIl L gEnasnest @)m OFT(HGHT(HH®6Nd H(HLD. [

@GPy
(1) yerofl  (x,y,) o'LdFDG Oeuaflfled Seowjoremed @p  OFT(HCHT(HSEBHLD

OLou ITGETEQIUITELD.
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(2) yerofl (x,,y,) LdFDG 2atCor  Hewioujonesiied @  OFT(HCHT(HHEBLD
SHDLIGHGOTILITGOT DTG LD.
(3) yeref] (x,,y,) 'L G LEgI HamLoujLonesiied @) O\%m(HCHT(HH@BLD 6p6iTNITdh @)enew/Lb.

eIlhSHBHIHHT_1) 5.11
X+ =25 eeim an'LiHne P(-3,4)-Bv Qs1(hCs1(H wHmid CFmGHT (HE

FLOGSTLIT(HHEOGNT S BTGV 5.

'&JQIP (x,, ;) ~@eb COHT(HBETL (H& FLoGsTLIT(H XX, + Yy, =a’ .
2101, (=3,4) -Gl x(=3)+y(4) =25
—3x+4y =25
O FHRICHTL (B FLoGsTLIT(H xy, —yx, =0
2ABTRIZ], 4x+3y=0. .

eI(hHBHIHBTL_(h 5.12
y =4x+c e1681m CHISHGH1(H x° +y° =9 e16m L' L SHladt G\FT(HCHT(H eTeslleh ¢ -GiT LoF)ILS

HITGUST .
&jay
y=mx+c eteim GmisGasn(® x*+y =a’ ereim eulLdHer QFTHCHTLIS B)(HS55

s Roun® ¢ =a*(1+m?).

e1601Ga, ¢ = £J9(1+16)

2A6VEVG/ c=13J17. m ®

silhSHBH1Ehsn & 5.13 Y
LINTFSST QUMUIGHTC) LG AHMLDhS Faameuuilehy — |
20085 2AseuUpdLi @TeST(H AMITAIL L QUMETE)
BrreuLOSET DADLOSHLILIL L GYT. 2AunHMIedT
SIS HTTHNGT 24H6uLD 2 L. UL LD 5,16-g011
LwichL(RSE) s aIamena|semesr Lond)ifldsme 5% 208 55 Y08
FLOGSTLIT(HHEGT S BTGV 5. ULib 5.16
&)
AT L uamane)] aplseflest eLowiyeTeflseT O, LHmib O, 6Tebs.

N

L& auemane) auSludesr evowin O, (12,0) Quesnb  eueere] AT LoD
LoD =10 OO b 0O, (34,0) womib gip r =10. LpSHeb cuem6Tsy
ADTAUL L ST GDIGSLD FLOGTLIT(H

(x—12)> +(y—0)* =10

=x"+)y —24x+44=0,y>0.

Guimev @esstimid euenane auLSufest FLocsTLIT(H
(x=34)°+y* =10°
=>x" 4+ —68x+1056 =0, y>0,.

Luama 5.1
1. umb 5 OF.Lb. AVGHET 2 WL WHILD, X-AHFDF ASNiyeTaiuied Om (Hd ClFebargLomes

QUL L SEIGHT FLOGTLITL DL & FH(HeNd.
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2. (2,-1) erettm yererflenws eviowiomsayip, (3,6) e16rm yeiram] aufld CFevaugiomest e’ L gler
FLOGSTLIT (B HITGEOT.

3. @ 2AFsFFsmenuip 01 (HF OFevaugd, (—4,-2) e1etim yererll aupld CFeLaUEILDTES
QUL L SEIGHT FLOGTLIT(H HITCEST .

4. eowid (2,3) 2@ uwgid 3x—2y—1=0 wpmid 4x+y—27=0 erettm CHT1(h%6T Gau’ (HLb
yeiret) audld GFeveugiones a1 G&eT FLoGTUIT(H HT6E5T 5.

5. B, 4)wnpip (2,-7)  eretin yeraflgmer &L ST wpeestiieTefEeTTSS O\BTCETL
QUL LGS FLOGTLITL L1 OLIm).

6. (1,0), (-1,0), ommutd (0,1) er6trm LeTemser auhlFOFevaId auL’ L Gt FLOGTLIT(H HT68TS.

7. 97 FSHIT AGSET LTLIL C\BTESTL QuL' 1 SEeST @il 1 hi%6T, x+ y =5 opmid x—y =1 e1681m
CriGHT(HWH6IT LOFI ALOHEIGT TG 61681160 b QUL L GBS FLOGTLIT(H HT6ETS.

8. y= 2\2x+c e1681m Ga(H x° + y* =16, 61651m euL' L5651 QBT (HCSHT (B 6Ta¥leh, ¢ —6HT L)Ly

HITGBOT .
9. X’ +y’—6x+6y—8=0 erairmaur’ L &Het10H1(HCHT(H LoHMILD QF HIGSHTL (Hd FLOGTLIT(H SN
(2,2) 61681 yeirafulleh Hressa.

10.  (=2,1),(0,0) odmid (—4,-3)er6ttm yaraflaser x*+y> —5x+2y—5=0 er6tim e’ L SHDS,
OeueGui, i’ 1 gHletr Lg Hevevgy 2 6iTGar @aummlet 61h1IG% 2 6iTenes 616u1d &JLoTes %@ LD,

11.  965Tau(BLD QUL L hIFEHHE LOUIGEDHULILD SATHHUILD HTCE5TE.
(i) ¥ +(y+2) =0 (i) x*+ > +6x—4y+4=0
® (iii) x> +y* —x+2y-3=0  (iv) 2x* +2y* —6x+4y+2=0

12. 3x* + (3 - p) xy+qy” —2px =8 pq TSI FLOGTLIT(H QUL LSS5 GMH@LD i
616oTl6y p LoMMILD g -68T LoFNIL HT685T%. GLOGVILD b QUL L GEIGST GOLOWILD E -

LOMMILD A/TLD FHTCETH.

5.3. FaibL] s®aTa]dhell (Conics)

DU IeHD 5.2

PG SIS0 R BH@BLD LeTafluledwhgl HloeliycTallsg o 6rer STISSHDGD BB
yerafludeS(mhg Hleaweuliyeref] anflEblFebevis b HlaevdGaTL g DEGLOTE HTTSSNSGLD 2 6irer
aNEs1D B LoTleSlwins @BSSLOTMI BHIBLD 665160 AbSLI LGTETUNGST FUILDLILITES 6p(1h FaLDL)
UM (AUIMTEUIT) 6TGUTLILI(KLD.

Blavevriererf] @adlwid ereii(hip. BHlavevdCaHT(h Quidb@GaIeny 6TeSIIL(hLD LOHMILD LOTMHITS
aEF1D Lowid O\FTeVES%e TGTLILIHLD. @&/ e 6168 &HMISSLILI(HLD.

(1) @b LoTMled) e = 1 61651160 Fn_LDL] QIGSTEUT LITAIGETILD 6T6TLILI(HLD.
(ii) @b Lormled) e <1 6T6sl6b Fa LDL] QUEETEIGT BETeIL L 1D 6TauILILI(HLD.

(iii) @b LoTMled) e > 1 6T6s6H o LDL] QUGGTAIGT AHITIGTUILD GTGSILILI(HLD.

5.3.1 ainL] awsnaraiedsr GLgIF Fiosdn () (The general equation of a Conic)
Bevevijerenl S(x, ) 1, BevewdGan(®, e s Osrameavsssa) wopmib P(x,y) bs@LD

1|66V GT68T%. Fo_LDL) UGHTUIGHDUINGITLILG.
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If_]i[ = orhled=e, ..(1)
SP = J(x—x)+(y-»)
PM = P(x,y)-@e0wmba CnidGsn(h

Ix +my +n = 0-d&me OFhiGdH HTTLD
Ix+my+n
N +m?

Guoguid SP* = &*PM?

2
Ix+my+n
= (x-x)+(-y)= 62[—y} :

NP +m?

P(x,y)

S)

uLin 5.17

GLoMBEBSTL. FLOGTLITL  GOL F (5% D) IBLIQF FLOGTLITL 1QGST GWIT] @IIq QLD

Ax* +Bxy+Cy* + Dx+ Ey+ F =0 cTenisHeanL s@Lb.

el 2Ime’ e’m’
B A=l B e T
4 ZmZe4 6212 62m2
$HGung B —4AC:lz+—mz)2—4(l— FER J[l— B +m2j

=4(e*-1)

OERCTET
(i) B’—44C =0 < e=1 e1a0Gey daLbL UDETRY

(b LIJUGHGTILILD,

(i) B*—44C<0 < 0<e<] etaGar ga bl QIDENE] (b BGTAIL L LD,

(iii) B*-44C>0 < e>1 etaGar galbL] AIDETRY

5.3.2 uyausmaTunp (Parabola)

R(h ASHTIMGTUILD.

LITQIGTLISEGT  dLOwGOFTamvdssa) e=1 6IeiIFTe) (h FNddHed @alwid LoHmID
B ISGITHGBI:S FLOFTTSED @\ BHGLOTMI (hBIBLD §p(1h LIGTeMuIesT EULILOLILITES LITOIGDGTLILD 24GLD.

(i) apswear (0, 0) 2 siTaT LIFaIHATIE

y
FUOGBTLITL 19 631 A :
S amgeanp (Equation of a parabola in
standard form with vertex at (0, 0) v .

S @wip eteviayd | @uiGGaIT 6TTRYLD S o _ Gaalieusseuid
QBTG . z L 00.0) s o) o
-6 OChigisns S anflGu SZ aimirs. Qussoms | D e UG

SZ -9 X -2HF T GTGUIQYLD SZ —eb1 AN v
DLOUISGHSBIGCHTL WL Y - AFF 6TTQLD O)FT6IT 5. ' ] L
DLOWSGSGSHIGCHT(H  SZ -83  FhHIGL  LeTerf \
2iyeref] O 616 uLip 5.18
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SZ =2a eretled, S eredtuigy(a,0) onmid Quid@arenguilest Fiocstum(h x +a =0 A@Lb.
LITQIGTUISES H(BLD BHHLD LjeTer] P(x,y) 6T6t1%. Quidb@aianish@ 0Fhi@Gssns PM aiemis.

LITQUENGITIL UEDTUIEMUINGTLILG e = g_API =1. ABToUG| SP> = PM*.

aTaiGau, (x—a)’ +y° =(x+a)’. Qo5 NfauBsHd &Hss y* =4ax e1awd Sl SEeTnS).

B\FI LTI FLOGTUITL 16T S L aUIQQULDTEGLD. LITOIGDETIIS FLOGTLITL QST LODMD S La)Iq UAISET
2

y = dax, X2 = 4ay , LD/j)Q/Lb X = —4ay %@L‘D.

aUeDyuIsnD 5.3

o QuiGamis@ OFhGssTsad, WD enfwunsayn GFeayd GCriGHT(H
LITQUGDSTIISEHGT HTF & GTGULILI(HLD.

®  LIJUMATLD LODMILD HFGHT AdFSH OlauL’iqH0\BTeT@bLd L6iTer] LTeuenamLighlesr (Lpenes
eTeuTLILI(RLD.

o UgeueTSHeT GeNwd flinesd QFOID BT ALLTAI®eTLISGEGST &6l HTetr
eTeuTLILI(RLD.

®  LJQUDGTIISEGT s 5EG OFhGSHTH D 6iTen GBI LjauaaTidHler 0FalalsEeaLD
ASLD.

eI(hHBHIHBT_(H 5.14
ugaueerib y* = 4ax -657 QFalause BeLD Hicts.

Lol

LeuaaTgHeT FLocTun(h v = 4ax .
® OFaiaugeuid LL @aflwid (a,0) euhld OFevdlesrmg). (L b 5.18-£0 Lmj&Ea D) ®

eTeiGou L et16d1LIg (a,y,) <A@ LD.
2geTed y,) =4a’.
eT6uiGey y, =+ 2a.
OFalased et LpameutiLeTeflseT (a,2a) ommitd (a,—2a) AGLD.

e1a1Gar OFalIsvdSler herip LL =4a. m

@GPy )
LITQIMSTIIF FLOGTUTL 196 FI'L auqaud y- =4ax -5& wpawe (0,0), AFH X -AFFH LOHMILD

@aiwib (a,0) %% BBFGLD. LUTUMGTLD y* = dax LPLPAUSILOTE X ~HFF6T GDWDHD LIGHueD
DU, Y =4ax -@ev ¥V -4@ -V 19gSIL FoeTun(® ormrwed B)mESTng). eTerGeu
ugeuaend y* =4ax , X -F5H 5@ FLodFI1% Q) HSGLD. AFTeug Y’ = dax LTaIeTSEeT FLoFLT
AFF X -AFFTGLD.
(ii) (M, k) -8 Lp®GTIWITS DDLU LIJCUGDENT W HI%GIT
(Parabolas with vertex at (/,k))

apast  (h k) hmid AFE X -AFFHGG QwewT 6Tedlled  LTUMETUISEGT  FLOGTLIT(H
(v —k)* =da(x—h) Sevavg) (y—k)* =—4a(x—h) et &b (LLLb 5.19, 5.20).

apdast  (h k) opmid AFE Y -2AFHEG QT 6T6wlled LITQUMGTUISEGT  FLOGTLIT(H
(x—h)* =4a(y —k) cvevgy (x—h)’ =—4a(y—k) (uLtb 5.21,5.22).
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FLoaGirum(y

QUEJLIL LD

TS

@aflwLd

FLOEE]
AFFH

Busg
ayullahr
FLoatTLIm (b

OFaley

EAE S

fertd

(v—h)* =4a(x—h)

[AGhD
S(h+ a k)

o

BusGaimr
x=h—a

(@) (y—k)* =4a(x—h)
-B)étr quewLIL LD
uLip 5.19

X

(h, k)

(h+a,0+k)

x=h-a

4a

(y= k)’ =—4a(x—h)

BuigGaiamy
x=h+a

yr

[

' 1
e’

ARK)

~ : X

Sth™ a k)

b) (y—k) =-4a(x—h)
-@)étr quedLIL LD
uLLp 5.20

(h, k)

(h—a,0+k)

x=h+a

4a

(x=h)* = 4a(y=F)

(©) (x—h)" =4a(y—k)
-@)étr auedLIL LD
uLip 5.21

(h, k)

(O+h,a+k)

4a

(x=h)* =~4a(y =)

BuigGaier
y=k+a

oy .

/
() (x—h)" =—4a(y—k)
-@)étr auedLIL LD
uLip 5.22

(h, k)

O+h,—a+k)

y=k+a

4a
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5.3.3 fBeitan” 1 ip (Ellipse)

R STSHI, R BEGBLD LeTafls@D GaMuSHDSGLD 2 6Tem STTLD b BEHLD L[6TeflS@LD
BUIGGAUDIHSGLD 2 6T FTTSDSNIN_& G®DAUTE e 6T65Tm LoTnTg elSsuper wHns (0<e<1)
BQBL1etT 241b% BHBLD LeTefuller Bluioliimend e heiTaul L LOTELD.

(i) smound (0,0) 2 swr_ui Boira’ 1 F FLodTLITL 19651 Hi" 1 alig ouib

| PTG

@alwip S, QuiGauamr [, awid CFTmeds%Ha)

A
N N v :

e (0<e<l) wwnpid m&@HBL yetafl  P(x,y)eTesis. \*ﬁ\f’(w)f EM , Ozalauseurd
[ ‘\\\ N ”:‘a‘

BQuidGaumy | -5@d OFhigdsns SZ wppib PM euemrs. L m_ 0.0 S\&E; iz
' g \)

A wppid A" erehim yereflser wpenGu SZ-gg % ﬂ(i@

o I'ymionsayid Oeuafliiynonsayd e:1 e16iin aldladdled , .., ;“ ,

fsSesimest  eratis. AA'=2a 616 AA' -6b7 oI @il

DLOWISGGSHIGCHTH AA" -89 C-@leb Coul’ (WFlesTmg 61657 LLLp 5.23

C - ewwionsaup CZ-@etr pLHeow x -2dsFnsad, AA -@6sr wowd &SsH15CHTL L
V -2AFFM1E LD OFM16T%5. 2Age1T60 CA=a opmid CA = a HGLD.

QUTIIGHDUNGHTLILG.
sS4 _ e Lopmiid S _e
AZ 1 wol A'Z 1
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e
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e
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2 2 2
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2 2

@Ni1Bung P -651 Hluioriimeng —2+Z}—2 =1 crewdflewr S@GLp. Q& HeTaul’L & FLoGTLIML 19 6o
a

S L augaid A@LD. GLOQILD QUESTAIGMIT X, V AFFHEG@hSG FLOFLITS 2 GBI HaIcH]HSaLD.

ats»yuIenm 5.4
(1) Car(Wogieser(h AA" e16bTLIg) GUBL L &S LoHMILD AHFGHT HOTLD 2a AGLD.

(2) Ca1L(hogiesst(h BB' 6T6dTLIGI @GHDF S LODMILD 16T BeTLD 2b HSLD.
3) Casr(Wogiewa CA= Garl(Wsgewsy CA'= g GBLLds=a  opmid
Car (hsgieser(h CB = ol (hgaieta(y CB = oy Ghnds =b .
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e
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92 GITGITENSH HTGESIGVITLD.

XII - sewflgaiied 204

‘ ‘ 12th_Maths_TM_Vol1_CH 5_Analytical Geometry.indd 204 @ 16-12-2022 15:27:51 ‘ ‘



____IEEEN ®

IhHHIHBI_{H S5.15

2 2

hereuL’ L LD x_2 + 2}—2 =1 -681 C\FaIaUH6V BATLD HT6V5TH.
a
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X
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a b

oteiGau, L (ae,y,) helTeul’ L SH65T LO&IGITET).
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2
)b}_lz =1-¢
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b? b’
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a

2
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a

b2
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a
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a
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() OB L &S x-3155% 5@ @awewnt (Major axis parallel to the x-axis)

(1) (k)

b2

hereul’ L gdlest FLocrum(h (UL tb 5.24) =1,a>b AGLD.

QVbL L dSat Bt 2a oHmitd GHESeT Benid 2b @ Lb. wpeventiyerefser (h+a,k) wbHmitd
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—nY (y—k)
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a
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uL b 5.24
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P(x,y) eretiugl peTeuliib —

N
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SP = ePM
= eNZ
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ze{ﬁ—x}:a—ex (D)
e
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= ¢(CN+CZ']
= e{x+ﬂ}:ex+a .. (2)
e
SP+S'P = a—ex+a+ex=2a m
GPIIL D)
Y 12
b=a<% QupdELOCLNTZ (x zh) +(yb2k) =1 e1681m Foeiun(® (x—h)’ +(y—k)’ =a’ e1em
a
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2
b=a=x5 QsEOCUTSE e = ‘/l—a—z =0. etaCar @' ST LOWIGOFTMVSSHHA]
a
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SP . A . . . .
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. y
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B
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I L LT &G O\BTGBTL L’ 11D 2 GT QUL L LD GTGSILILI(HLD. HGUMIGHT FLOGTLIT(HHET u

2 2 2 . D 2 2 12 D
weonGuw x°+y” =a” wpmib x~+y° =b" AGLD. uLip 5.27

5.3.4 s1Fuyaismarund (Hyperbola)

PB FNMSHD, R BHBLD YeTaflsGd GNUSEHDSGLD 2 66 STTLD b BHBLD LeTeflS@GLD
QuiGGaDISSGLD 2 6TeT SHTISMSNN AFHsH0n%, ¢ (e >1) er6din IMIH NEHSID 2 L UIHTSE
B)(bLINGST S11bb BHIHLD LIGTETUNGST FILOLILITEDS T ASNITAIGTUILD S4GLD.
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e

x-2-0 TG EHlamL s@Lb. P(x,y) AFUTaieeridsesr LO%6Tern L6iTel 6TetTs.
e
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D Ien® 5.5
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(2) GCam(hsgiesst(h BB' 616HTLIGI FHIGTILIFT: LODMILD ASH6T HETLD 2b AGLD.
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T(hSGHIH0FTE I Mayd  2#C%  Abugaiemeruitd L S@Gd.  @)Fer ¢ eLPGULD
2uraimenuisEnag S(ae,0) wnmib S'(—ae,0) o165 @b GNwbiseHD A(a,0) oHmib

A'(—a,0) o161 @b LPEEIHGBHLD, X =2 LoHmILD X = 4 e BB QuisHGUMTHEBHLD
e e

92 GITATEH HTGHIGUTLD.

2

2
2ATaImenisHler OFalalsevdSlett herid — , 616w HeTall L Gdled QunmEIGLITe GILIMEUITLD.
a

CH1mVHCHTHGCHIGHHeT (Asymptotes)

P(x,y)er6ttg) y = f(x) 6160 QUDTWDISHHBLILL L UGTeUTUIGT LOG6Tern LjeiTer] 6T, P
61681 L6Tefld@d GBI (h HleeLSCHTL IQMHGLOTET HITLD LBFFwGmS CB(HAIGLOTY P
e1681 Leirer] Adiyereflevws ol (B Crogyitd Groayitb eflevdld O\FcvaVILDTesTTeh b hlanevdGHT(h
auaarauaguietr 0\5Tamevd0HT(HCHT(H 6T6sLiLI(hLD.
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(i) (h,k) -8 (LpEGTWITS 2 LW ASLIT UG LI MBI BGIT

(Types of Hyperbola with centre at (4, k))

y () GFBFHE x-AFHEG QeewTinee
IAFugaIeerwidSetr FLoGTUT(H

~h) (y—k)
(UL 1D 5.29) (xaz) b = ) 1 oy,
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LommILD S'"(h—c, k)@, Qg
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(a) GMISEBE S X-2155 G Qavew BuirbigeueTuiet FLocTLT(HE6T X = h+ a.
e

(b) GMEEEE y-AFHEE QevTLITET
ASugauemerwid et FLocTLm(h
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ko) . (uLtb 5.30) prR—— =1 GLb.
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e Lommitd S'(h, k — ¢) 4@ Lb.
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e
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wwes (—1,-2), 2Ada& y-2§A555@G Qoewt opmid (3,6) auflFOlFebauid LiTareenuiddles

FLOGSTLIT(H HITGEIT .

Sjay

GFH Y -G5S DewT 6TGTLISGTE) CHEMGUUITET LITUGTILISET FLoGsTLIT(H
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wpawesigar (0,14) ommid Gailwikiser (0,16) 2 arer Afgaiameniddest FLoGTLT(H HT68Ts.
y

Sjay A
@awbigenles ppLiyeres avowid C (0,0) (urib 5.38) s{0,6)
SMISHFF Y -AHFF \\
0.4)
AA" = 2a = 2a =28,
. c| .0 .
SS" =2¢=12,c=6
(0,-4)

a=4 /
b = —a* =36-16=20. 5 h

2 2
. . . y X _ \/
61651600 CHamauimest ALTeaueneriddesr FLocim(h 6 20 " 1. UL 1D 5.38 -

eI(hHFHIHHT (1) 5.25

9x* —16y” =144 616851m) AHUITUDMLIGEGT LPEETHET, GEMUAISET HTCHTS.
Sjay 2 2 . A N
9x” —16y" = 144 e16brm FLoGTLIML L& S 1L ageied LoTmm

2 2
I A TGS EIDL FHGLD.

16 9
GUIGEFF X -AF %, wpaenser (—4,0) whmid (4,0);
wdpib ¢ = a*+b>=16+9=25, ¢c=5.
etenGau @aflwibiser (—5,0) Lommid (5,0). n
eI(hSHBHIHHT"_(1) 5.26

11x* —25y" —44x+50y — 256 = 0 6T65T) AFITUMGTIISEHGT GOLOWILD, GeMUAIGEST LOHMILD
LU BTG SHHER FHT6ETS.

Sjay
FLOGSTLITL 19657 2 i jFeeT aufledFiL(hsd) dlumeueenuidbElest S 1 auqailonds ommn
11(x* —4x)—25(y> —2y)—256 =0
11(x=2)" =25(y—1)" =256+44-25

11(x—2)"=25(y—1)" =275

(=2 (-1 _,

25 11
eLowitd (2,1), a’ =25, =11
ct =a +b
=25+11=36
cTa1Ga, c =126

e=% :g LopmiLd @efwriser (8,1) odmid (—4,1) (ULLb 5.39).
a
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N
ceV XA

x
)
y

uLLb 5.39 u

IhHHIHBTL_ () 5.27
amTGeuullest auted B FSET FHmITens, (L_tb 5.51) 36.18 alflssutlevet] <@ Herapd 9.12

6851061161 2HGUGHET HFGUUPLD CIHTEHSTL BETGUL 1 LD. b BGTGUL" 1 GE)68T GOLOUIGOIHTECVSEHER HTGE5E.
&ja)
2a=36.18, 2b=9.12, 101G &IILL (HGTETS).
36.18Y (9.12Y
_ b N -b 2 2
2

~J(18.09)* - (4.56)*
. 18.09

~0.97.

@iy u
P flastlasef g (Hfluaisad L@ QoL CuuyeTer HTisdHesr FnFf) eTerLg)
1,49,597,870 &5, Lydlulest & Hmiiimengudest Heng6lpL L& &.
Luama# 5.2
1. 196876u(BLD R@ICITGSTHIHEGLD LITOUGTILISSGHT FLoGTLIT(H HT6EsT:
(1) @eMuid (4,0) ommitd Quid@eueny x =—4.
(i) y -85 5@ FLoddnmesig) ommitd (2,-3) aupld6lFevaig).
(iii) apeweer (1,—2) ommitd @euwirp (4,-2) .
(iv) OFaIaIsevE ST (Lpeeiiser (4,—8) ommitb (4,8) .
2. 19681au(BLD R@ICUTGTIINSLOTES BET6uL 1 GH6HT FLOGTLIT( HTCETS -
(i) @awiiser (£3,0) oppib e:%
(ii) @aflwrbiser (0,+4) oHmiid G’ L &Hesr wpavesiaar (0,+5).
(iii) OFalarsev Harib 8, e :% , aoLowitd (0,0) ommith OVBL L F&F X -5 .
(iv) OFarauiser Barid 4, @allwhisepdsdlenr Guiwimest b 42, @wowid (0,0) oHmiid
OBLLIF V- AFF.

3. 196810U(BLD RAICGUTETIINGLOTES AHEILITIMGTILISSHGHT FLOGTLIT(H HTCETS:

() @awmiser (£2,0), e _3 .

(ii) ewrowid (2,1), spp @afwitd (8,1) opmib @eNH0E1SH @uidGaumy x =4 .
(iii) (5, -2) ufldQFcvaugy LODDILD GMIdisdFUNGT BATLD 8 AVGSET, GRISHSI S X 55
4. DesTau(maucToUNMINSTET LHanest, Gewid, Quid@Gaueamuier FLociLm(h oPmid O\ FaIaIHe
[BETLD HT680T%:
(i) y* =16x (i) x? =24y (i) y* =—8x
(V) x* —=2x+8y+17=0 (v) y*—4y—-8x+12=0
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5. 1965TQUBLD  FLOGSTLIT(HEGTIGHT Fn LDLIGUGHETENGHT QUMEWIS HGVTL Blbg HAIMBIGT LOWILD,
GNIBISET, (LPEGITHGT LONMILD BN IS GRUTHCT BTGV -
2 2 2 2 2 2 2

Xy Xy bl XT Y N T
1) —+= =1 1) —+— =1 ) ————-=1 v) ———=1
()25 9 ()3 10 ()25 144 ()16 9
2 2 2
6. x_2 - % =1 e1681m) 2AFTeUDTILISS)6T OFaIaIHe BETLD —— GTGH K MIa 5.
a a

7. subugaueruidEes Ligierer erer P-@)ed(bbg 21561 Galudgrimisenes aflgdungddesr
oL" (b Lo 1Ly @GmISHF 6T hTSSNGHF FLOLD 6168 HlMIGY 5.

8. 9esTaU(BLD FLOGTLIT(HEGIGH &n DL IMETNGHT GUMBUIG HESTL WhEI HUHMIGT LOWILD,
GNLIBISET, (LPEGTHET LODMILD QU1dGEUDTH®CT FHTCHTS :

) AN € AU C ) M € Ao Ca) I )

225 289 100 64 225 64

2 2

(iv) (y—2) _(x+1)
25 16

(vi) 9x* =y =36x—-6y+18=0

=1 (v) 18x7 +12)° —144x+ 48y +120 =0

5.4 saipL] Gau” () (pdHHISKeT (Conic Sections)

AUDGTAITE®ENT SiLonestss (Nflay 5.3-Qev alauflds LPENEHGHLGT augailiich LHEMUNGVTET
Fatbl] Qo' (B pshisaaerts upy @hi@ STETCUTLD. QR QI ®LE FnlddU P(H FHETSHBTCV
Qe WioGung) e’ ib, HeTau'L (b, UFaI®ETWID, ASuTaueruid GUITETD GUIQAIKIEEGTL
OuUDETLD. 6TTGa b QG UBISET Fa LDINGST OQUL' (B (LPF QUIQAUBIHET AV F(hSBLOTE Fa LDL]

@ QUGTAIGMITHGT 6T65T5@GMIHSILI(HEGTmET. @
5.4.1 gait] Gan” 1) pshiHalsst alg aiuid alardhsid’
(Geometric description of conic section)

T LDLIGHT 24F & 5 OFhi@S BT p(1h STLD (HeTLd C) @71 L& Fa 1DIN6HT 631 LiGSlewwws oL (HLb
Oeu” WioGung) aut’ b (LuLtb 5.40) Hevr_sEesTng). LD E , 215 5SS 0FhiGdS1aH B)eLauLoeh FNHmI
FTiihg BHlevevuiled @TL" e & g 1p1965T G (b LUGHlawws Lor” (Kb Gau” (ProGugy) heireur’ L 1b (L Lb
5.40) S dHetingl. QUL L Fa DI P(h Fa DT LGSSENG QOIS (h HETLD
Oour” (P1pGBung) ugeuearwitd (UL td 5.41) Hevr FHeSTDG). @I L& Fo IDINGT 245 F 5@ B)awessnins
QR STLD @' dL & Fa 10196857 @(h LGFHBDenud Cau’ (HLoCung bugaieeruid (uLib 5.42)
SlevL_ ST

\li L-I;G)JGEDGTHLIL'D
uLLb 5.40 uLip 5.41 uLLb 5.42
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5.4.2 FmpbDH ol abiker (Degenerate Forms)

Fn LDL| QUMETESeTGT Hlevgbs auqeuhiser, (LLLb 5.43) QL L g Fa bl e (HLb Henddler
G&Tewsitd LommILD %I (LPD&sT ULHFOFREMST cT6tTLIdSLI QUTMISSH, LeiTer, sp(h ChidGHT(h, s
Qe CrisGs1(h, Geul (B Car(hser 2evevg GounNmIGHEeTE B(HEHGHLD. HVF FHETLD
2 BT AFHS@G Qwewniins @ BSSGLOCUTS HoFe) RH 2 (H®TWTS Q(BIHGHLD. Fn DL
auamenaller Gaul’ (hEletim semid @I ewL & gn D196 L6 ULAMITERLD AFFHSEG CFhiIGSHTHEALD
BBd@&LOCLITS (b L6TTer] 606V LeiTerflou ' L 1D Hlent @GLb.

Olour” (WEGSTD SGTLD Fo LD 2 (HeUTSHE euLbluiTasd CFevadBLITS §3(h ChTHCHT(H AH6LVH! R (h
Gag QawmessiGsa1(h Hevr SEHeing). B LTaIeTGEHT (h Hdbhd aqaILDd Fa LD CLiTgF
Foastumi’igey A=B=C=0 oe1andGung Hevl sHeiimg). wnmid e’ (Hledim b uds
aflunsayd @ e d Fa1bifest 1peest aufluinsald CFoadCuUTg AHTalemenuidbet &b
Sewgbs augaild Hei sEeTnG).

P(BLIGTeN CrisGa1(h Goul (HLd CHT(HB6T

-/ X

ULLD 5.43

@GPy .
herau L szt (0<e<1) Guinidsamr e=, /1 —b—2 , e—0 erestled b > lugnaigy b—a
a a

2A6V6VF| OVBL L F&, GDDES BETHIGGT FLOLD. ABToUL] BETAUL L LD §p(h QUL L LOTSH LOTRISGTDE. € —> 1

676vTl6D b — 0 ommid pheiTeu’ L 1o sk CHTL (DSHHIGHTL TS LOTMILD. BTG HTAIL L LD HL DL UITS
a

B(BSHGLD.
@GPy

a
eTadfley b-ed1 Loy a-goft  Quipidseuemr OSFFVW Loy ompid AT (T

f b’ b
2Adlureimenudmsg (e>1) uipigsaimy e=,1+—, e—>1 eafled ——>0 iFTaug e —> 1
a

Fo [JLPGDGOTUITH LOTMILD. € —> O 6T6vTl6D a £t Qummidg) b SO Lo iy Lommitd AEITeISTUILD
SL L UWITH LOTMILD.
543 gaio] awnaraleht GuIgF Fwd® Ax’ + Bxy+Cy’ + Dx+ Ey+ F = 0-80mbg
FalDL|QIHATATI allp MBIHHAT DISHL_UITATID HT6IID
(Identifying the conics from the general equation of the conic Ax* + Bxy + Cy* + Dx+ Ey+ F =0)
@)IGESTLTLDLILG. FLOGSTLITL 1 68T GUETLIL LD LIGSTUBLD BB IH@HE:E 6TML QUL L LD, LITGUGGTILILD,

beraul’ L 1o, SSugereenuiib, sp(h LaTerf, Qeupmissessiid, sp(b CrisCHT(h Aevevd p(h @)L L
GridGHm_1s @) (HEHGLD.

(1) A=C=1,B=0,D=-2h, E=-2k, F=h"+k’ —r’ 676816 Qg sLocsTLT(h

(x—h) +(y—k)’ =1’ crendflemr s@Lb. %I (1 QUL L LD S4GLD.
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(2) B=0 whpnd A <wevevg C=0 erefled, Qungydaiosiun(h miibd Ligds TGHID §(H
LITQUGHATUILD 4SHLD.

(3) A=C wppup A woppip C Quesio C1 @GBlwns @uwiulesr CungidF FLoesLn(h
BHeTTaIL’ I GeF H(BLD.

(4) A=C wnpnd A wnpid C @essi(hib speitmiGo\sneTn eTET@&Gmlins @) mdb@GLOTeT6)
OTgIF FLOGTUT(H ASIITOUGTUISMSHS SH(BLD.

(5) A=C wppnb B=D=E=F =0, erasflev Qungd soaiun(® x° +y° =0 e16dim yereiums
LOTMILD.

(6) A=C=F wompip B=D=E =0, erafle Qungd Fiosstun(® x* + y*> +1=0 erettm GQeudmids
SETBDBS BHBLD.

(7) A=0 w6bevg C=0 oppid opm CFUPFHET LFFWID 6Teshled O FLocsTum(h <4
21 & FMIGHT FLOGHTLITL GG FH(HLD.

(8) A=—C LoPmiLD LoD SIDTSGI 2 DILILSGBLD LbFEWILD 6Teslled GLiTgd FLoastum(h x” — y* =0
61681 @71 e CTHGHTL LG H(IBLD.

eI BHIHHT (1) 5.28
1968160(BLD FLOGTLIT(H BTG (bl FaLDL] QUGTEIGHT QUBEDILIG; FHGVOTL_ M)

(1) 16y* =—4x* +64 Q) X*+y'=—dx—y+4
3) x*—2y=x+3 (4) 4x*-9y* -16x+18y-29=0
&joy
@ GIGOTIT GTGHT FLOGTLIT(H SLHUUTER | Falby eU6TaIl6T aUens @
1 16y* = —4x* + 64 3 B6T QUL LD
2 Xty =—Ax—y+4 1 QL' LLD
3 X —2y=x+3 2 LITQUGDGTILILD
4 4x2 —9y2 —16X+18y—29 =0 4 o"’-Ig)LIU@JG?DGTNLIL'D
LuamaA 5.3
1968160u(BLD FLOGSTLIT(H H6 TGO (bl HAIDMIGHT Fa_LDL| QIGHGITEY CUGHEGDUI FHGIOTL M),
1. 2x* =y =7 2.3x°+3y° —4x+3y+10=0 3.3x° +2y* =14

4. X+ +x—-y=0 5. 11x* =25y —44x+50y-256=0 6.9 +4x+3y+4=0

5.5 FaibL] allg 21631 FHIsNRIUIVF) allg aid (Parametric form of Conics)
5.5.1 gemennINGF FosdtLIT(h®Beir (Parametric equations)

f(¢) ommio g(t) e16bTLIGH 't ' 68T FTIT1LH6TT 6TavTled x = f(¢) ommud y = g(t) 616570 FLOGHTLIT(HHET
Byevsr(hLo CFiThdhl HETHEGH 63 (1h AUHGTAIMTEILI 2 (HUTHSLD. GLITEIaITS 't §p(1h H635 LOTITSLD,
ki @) R(H SIS, GTGILILI(HLD, LODMILD (1 AIDGTIMTWL Qbg (Lpamuiled GBII(Haies
SIDTLIGF FLOGTLIT(HEET 6T6s APILILIBHEDS). 't 65T 615 (LpSENILT QUITIBET HTeVSMBS GDILILIG).
Qs legssHled x = f(¢) opmid y = g(t) 61651m FLoGTLT(HEGT (15 GO L Gryid 't' -@)eb sp(p
OLT(merHIeT Hlanevanitid; GHmISHeTMEDT.
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F(BSHLOTH, X LOHMID y OIS §(h eLPGTDTAIG] LOTN) eLPGULD 6TULOSIRISEI HIDGTTLICIGHF
FLOGTLIT(R ST ILI(HLD. @b eLPGSTDITIG] LOTH) HIGHEHTLIVS GTGLILIHLD. 6R(h HIMERTLIVS, 6TLIGLITHILD
't" 245 @155 Caresg uiFlevenev. 't ' -£ol LLIGTLI(H SIS 63 QLS G GTTDTEYILD Gaum) LOTHISEGTULILD
LILIGSTLI(HSBGUITLD.

() X+ =’ eT6hD QL' L GGt HIDETUIVES; Ig QLD
(Parametric form of the circle x +y'=a 2)
P(x,y) 61681LgI x* + V= a” 61681 QuL’ L SHetT LBGIeTET TGHEILD (b L[6TT6r] 616515

OP -1 @awessidg| 15| X-AG 51681 0 6165TD) CHTERIFHM®SB 2 (HUTHGHLD GT6HT.

X -21F & G OFhiGSHT15 PM a1enis. Yy
wp&Gsewnn OPM -@)e0(mba P(x,y)
x=0M =acos0 y
%
y=MP =asin6 = 1) Vi T
Bsew1r16b UL’ L SHleH LEgI6Ten TG sp(1h Lyairer] (a cosO,asin)
Guogutp x=acosB,y=asin@, 0<0 <27 eediuey x° + Yy’ = a’ 6T65m
QUL L SSGHT SIS F FLOGTLIT(HHGT ASLD. /
uLip 5.44
LoMIGm6eVITE, X =acosB, y=asinf, 0<60<2r,
6763116V, X cos@,Z =sinf .
WSS ILDSES Fm 'L, “ “
2 2
‘ Xy 2 )
® ?+?:cos O+sin"0=1. ®

a1aiGay x> +y° = a’ e16d1m FLoatiuT(p eoiowid (0,0) LoNMILD ATLD a AHGEET GLHTGESTL
QUL L GBI H(BLD.
S
(1) x=acost,y=asint, O0<t<27 6N HIDHMIVGF FLOGTLIT(HHGBLD '
X’ +y =a’ e el Lsmads GPlsEene. Qi@ t Hqs1T THiSamFulsd ‘ ......
5. LLth 343
(2) x=asint,y=acost,0<¢t<2mr 161D BIDELIGVGHEF — FLOGTLIT(HHGBLD ‘ . v
X +y =a ereim aLdmas GhlsHeime. @G t H9sTT HaovFulds _
<D FAESLD. LD 5.46
(i) UgeueeTWILD y* = dax -6iT KGRIV auigauLd (Parametric form of the parabola y* = 4ax)

P(x,,y,) Ugoue»emugElet LOGIGTENT L6TTeN] 616575

v’ = 4dax,
) = 2a)(2x))
N ﬁ:t (—o0 <t <) 6TGHIS.
2a b2
v, = 2at, 2x, =yt
2x, = 2at(t)
X, = at*
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a1aiGas Y’ =4dax FIMEMIVG @IQaIDX =at’,y=2at, —0 <t <0 LODIG®WITE X =at’
opmiLd y = 2at,—0 < t < o eTasiled QaudmledBig 't' -0 Bs%, v = 4ax e16tTm FLOGTLIT(H lenL SHSLD.

2 2 2 2
(i) Heireu’ L 1b Z_Z + ‘I):—z =1-61 ZIMeTLIVG, aulgauLb (Parametric form of the Ellipse % + ‘Z—z =1)

heiTauL’ 1 glett LEg 6o aTCHemILD (B et P 616515 P-GiT y-21d & HTid MP FHieoewuiail’ | Sedd
0 -8)6b FhFSHGSING/ 616515 7

ZACO = o eTetis. % ¢

.. CM = acosa, MQ=asina o
LoHmILD O(acosa,asinc) A cf M4
sHCUTG P 68T X -AFF SHIILD acosa . &j

> X

2 2
. . ' : ' X )y .
y-2AF& GIgip y', erestled P(acosa,y'), ?+b—2 = 1 er6t7m ' an
uLLD S.
beTeuL’ L &&)6tT LOFIGTETS). .
6161086 coszoz+y2 =1
b
= y' =bsina.

STV P 65T g0 Temeuser (acosa,bsina).

Bbs Fiwewnicv@ o P 68T eLoiidHEa| GaTesuild eTeutiLi(hLb. i@ o e1eigy CQ e16tim Cam(h
X -2 & L6 TG &ID CHmessid ommid CP auhdgio CHTewID H6b6v 6T6TLIGI G SHI:ES).

TG (hTaIL L SEHGHT Fiwewnicv@hd FLoahLT(HhH6T X =acosO wpmud y =bsin0, Qg 6

(1 Hidawtiev@ 0<0 <21 .
. Cx ) . . Xty
(iv) SASluraieenuLd P = 1 -8t e G augaid (Parametric form of the Hyperbola PR =1)
B51GLmevBar ASLITAISTUISEHIGH HIessTLIVGF FLOGTUT(HHET x = asecH, y=btan6 , @k
0 (b HImeLIVG —T <0 <71, OZi% el

F(HSBLOMSE QUL L LD, LITQUGDSTUILD, BETGUL L LD, AHTUMGTUILD HA4BNIIDDIGT HIHCTILIC)EGS
FLOGTUMT(HSGT 1965TaU(HLD 2411 auenessuied HLiLL (hHeTereul.

o LDL! GUGDET SIDTLIVGF DI SIS, Fa_LDL] GUGDETGNGT
H ¥ | sweun@sar | & S ofFa LOGIGTGT (1 LT 6]
.. x=acos0 ‘0’ S16LeVG/
QUL L LD 0 0<60<L2rm
y=asinf (acosB,asinB)
x=at? ‘1’ ALV
LITQUGHATUILD t —00 < f < 00
y= 2at (at2,2at)
x=acos6 ‘0’ 216L6V
beTeuL’ L LD 0 0<0<2n 2l
y=>bsinf (acosB,bsin0)
. | x=asecH —T<0<nm ‘0’ AeLev|
SHSHLITUSTWILD 0 .
y=btanf except 6 :iE (asecO,btan0)
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@GPy
(1) SIDEIVG QUQAILD GTGSILIG Fn iDL GIeTelled LigieTer LeTeflsefles O&T@liemLd
GDISETDG. GLogyitd FIewTIev, Lommled mmitb orm) e1esim @ressi(h LSBT /Lb
O FUISDS). AT STTL 1eFNIGHT QUIQaILD GTGHTLIGI FalDL] QUGTEG 2 (hAUTHGHLD 6p(1h
yerafluilest  Fuiorimegmuid  GDISSETNSG.  HIMEUIVE  (AP®D  AISTITUNGT
HoF1IGundeansd GNISESTNS).
(2) SHIDEUIVG QG AILD GTGTLIG] 6 (HLOGSHETLOUIGL ULIHTH B)(HdHEd CHmanuichensv.
(3) gImeRLIVG @IqaID 6TeTLG LOTHSeNGT cTetsenlldamauilled GDBSSHI PETODULITAIS]
GONSGEGHTNS).
5.6 gainL] asmaTal®»yudsdt 6H1HGCHIEH®HAT 1ODHMID

GFnmIGHIH)®HeIT (Tangents and Normals to Conics)

OBT1(HCHT(H 6T68TLIGI auaeTaleamgal QT ah LaTeflufed Obm (W CFevayid b ChrisGHT(H
npid CFTHCHTL I9NGF OFhigseTs CHTHY6Ter auplwns CFevaid CridGsT(®h CFmGasT(h
eTeuILILI(HLD.

5.6.1 y’ =dax sredIp LIFaIMATUISHHHT GHTHCHIE WPHID CFnIGHI BH)F
swsLnh&er (Equation of tangent and normal to the parabola y* =4ax)
(i) OBT(HCHTL (N & FLOGTLITL 19 68T BT LeFNLIGH GIg QULD
(Equation of tangent in cartesian form)

P(x,»,) ommid Q(x,,,) 61681m LeiTaileseir LieuaariiL

v P(x,y))
V= 4ax -6t LG O TG 6T6HTS.
® B)sev1Taen, v’ = dax,, y," =4ax,, ®

. 2 2 L0 X

LopmiLb W =V, = 4a(x1 _xz) . -~ =
. - 4a . Lo NN
F(HS% NV , @5 Bricsr PO -6 F1i16). N O(x,y,)
XX Vit Thel
A Y V2 =4ax
Qaeaited  (y—y,) = a (x—x,), eredrigy miretsr PQ -6ir UL LD 5.48
Y+

FLOGSTLITL &L & GMIGEGTNS).
0 — P 2460608 v, = ¥, T@I0GUng) Biesst PQ e16ttLig) P -6b1 Gbm(hCHTL 1% LommIFlesTm).
Baeined (x,,y,) -8 Os1(HGH1L (HF FLoshiLiT(h
4a . 2a .. .
Y=y = E(x -x,) @he > 61651 OHT(HBSHTL 19657 FTUIey (1)
1 1
w, =y’ = 2ax-2ax,

vy, —4ax, = 2ax-2ax,

W :2a(x+x1)

(ii) OBT(HCHTL (P& FLOGTLIT. 19 65T FewewnLIVE auigaild (Equation of tangent in parametric form)
ugeuaerigHer Leraf] (at”,2at) -@eb O&1(HG&1L (Hg FLocsTLIM(h

y(2at) = 2a(x+at)

yt=x+at2
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(iiii) OFRICHTL (& FLOGTLIML 19 68T HTFL" Lefliiahr auigautd (Equation of normal in cartesian form)

(1)-@emha O\FmGsHTL 196 Friie) — ;—1
a
<igene O FmCHTL (h& FLocLIT(h
Y
y=) - Z (x - X )
2ay —2ay, = =y, x+ X,

Xy +2ay = y(x, +2a)

|xyl +2ay = x,y, +2ay, |

(iv) CFRIGSHT (D FLOGHTLIML 19 65T FiemewnLeV; aulgaiLd (Equation of normal in parametric form)
ugeuaerTgHer yetefl (at’, 2at) -@ev CFRGHTL (HF FLoaiLm(h

x2at+2ay = at’(2at)+2a(2at)

2a(xt+y) = 2a(at’ +2at)

y+xt=at’ +2at

Gampmib 5.6
QsT(hFsiuL’ L yeTeflulel(mbg V' =4ax elein UTI®EMLSENG epesTn OFhiGHT(HE6T

QUDTWIGVTLD. AIDMe) st 6TLIGLITSHILD GULoU 1UITETS).

[hleHL16NLD
QsT(HFSLIUL L uTeueanwitd y* =4ax opmib (o, 3) CETHSSIULL 166 616,
@ OFBiIBaTL (hd FLOGTLITL 19 65T HIGHEIUIGVE QIIQ QLD @
y =—tx+2at+at’ .. (1)
O\ FiiGHTL 1965 FTuIea) m eTestled m=—t .
e1651G6u FroestLm(h (1) Yy = mx—2am—am’ 6165 LOTMIEGTDS).
Qg1 (o, ) g CFebaigsTed B = ma—2am—am’

am’ +(2a—a)m+5 =0
a1 m -@)eb ADLOBS 63 (1B eLpGSTDTLOLIG & FLOGHTLIT(. @SN, eLpGSTmI M ~65T Lo ILHGT @) (1B SLD.

Qzett ewenauns @b LeTeluled(Bhsl LTa®aTwLSENG epesTnl CFHKIGHT(RSET GUETWIGTLD,
OUou'IGWIGET FLOGTLITL IQGST HGULIL| GTGEST eLPGUAIGET GTLIBLITEID B)evewer 616t C\smessi GFmiquins
ADLOWYLD GTGTLIGHTILD FLOGHTLIT(R (1) phewmLiLewL A(HdG CVET6EsIQ (BLILIGTILD, GH®MDBSLIL FLD
(1 QLo 1OWIGHT eLpeVLD @)(hI:@GLD. 6T Gou LiTaUmeTiddlest CFhiGaHT(haerfleh spedrmy CLouiwiTesIgms
B)(p&GLD. -
5.6.2 BeiTau’ L 1p 1oPDID DIHLITQIHATUIRIZGHNT63T

CH1HGHIM WwPDID CFRIGHT (hF FLOSTLIT(EHFHT

(191 (BHID [HlHLICHIRISHGAT Lilg UILIafed LIANF 5@ ol Ci{\da1mal)

(Equations of tangent and normal to Ellipse and Hyperbola)

2 2
(D x_2 + ;:—2 =1 16810 heTeuL’ 1 SHest C\%T(HGHTL 19657 FLoesTLIT(H
a

() (q.0) @b 45 =1 st teSuieir augauid
a
oy vnn . xcosO ysinf )
(i) '0'-@ev + o 1. BIDEIUIGVSE @IIQGILD
a
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2 2
) x—2 + y—2 =1 eretrm heireur’ 1 Hlesr OFmiGsrL 19651 FLoGSTLIT(H
a
2 2
1) (x,y,) -Qeb ax by =a’-b’ STTL 1eSNIGH GUIqaULD
X N
.. b
(i) '0'-@b 2 -2 2 p SIS QUG QLD
cosf sin6

2 2
3) x_z - Z_Z =1 168 SASITOIMTILISEGHT O\T(HCSHTL 19 65T FLOGHTLIT(H
a

(i) (x,y) -8 % - % =1 ST Lo FNIGHT GUIQaILD
(i) '0' -@ev xsecd ytz;n@ =1 SIDEIUIGVS @IIQGILD
x2 2
(4) pri y—2 =1 e161m) ASgaueamenigdlest OFnhiGsHTL 19657 FLoGHTLIT(H

2 2

(i) (x,y) -8ed ax, b_y =a’+b° ST Lo FNIGHT GUIQaILD
X N

(i) '0'-Qeb = . by _ a’+b SIDERTLICVG QG AILD
secf tan6

5.6.3 CBj&EGxm1h Y = MX 1 C gaivl] Gai’ H(1pF aIeDATAICHY L6161
OH1HGCHILT1H GBI [HILIHIM6T
(Condition for the line y = mXx + ¢ to be a tangent to the conic sections)

(i) ugeuemarwitp y* =4ax (Parabola y’ =4ax)
V' =4dax 616D LTQIGTWISGEHET LGN LieTal (X,,Y,) . 6Tehs. aTaiGay, y,” = 4ax, .. (1)
ugeueTuigElest OFT(HCHT(H y = mx+c 6I6HS. .. (2)
(x,, ) er6irm yyeirafluieh ugeueanugHer Os1HGsT® 5.6.1-@wbg yy, =2a(x+x,). ... (3)
(2) Lommid (3) @essi(Hib G CiridGHTL oL GMWISETDST6 OXH(LpdEGT INEGFFLOLOTS B)BIHSLD.

&_2_61_2ax1

1 m c

2a c
P T,

2
B@gened Frocsun(® (1), (@ = 4a(£] GTGYT LOTMILD.
m m

= |[c=—
m

61601Ga0 OB T(HLy6iTer] (iz , 2_aj LommILD LTeIeneTiddlest OsT(HCHTL (hF FLocsiun(h y = mx + e
m- m m

ugaemeTwibamgl Gure herail L sHn@Lp, AHuraimerudbdnaio y=mx+c eretm CHi(h
OBT(HBHTLTH QIBLILSDHTET HILIBSETE®EGT [6DIGIGTLD.

XII - sewflgaiied 222

‘ ‘ 12th_Maths_TM_Vol1_CH 5_Analytical Geometry.indd 222 @ 16-12-2022 15:31:29‘ ‘



____IEEEN ®

‘ ‘ 12th_Maths_TM_Vol1_CH 5_Analytical Geometry.indd 223 @ 16-12-2022 15:31:43 ‘ ‘

2 2 2 2
P .ooxt oy
(i) Fereu’L b a_2+b_2=1(elhpse a—2+b_2:1)

2 2
y=mx+c eretim G&1(h Herau L b x—2+y—2=1—a'5@g3 CsT(HCHTLTS B5%s FHlLbFHE®aerT
a
2 2
am b

c? =a’m’ +b* Qen@yeref [— ,—j LoDt O&1(HGsrL (B Festun(h) v =mx+a’m’ +b” .
C

c
2 2 2 2
(iii) iflugaueeruid *__ ;_2 =1 (Hyperbola *__ Z_z =1)
a a
Z—z =1-4@ OF1(HCHTL1H B h&S BLIbHEGT

2
y=mx+c ereim GH1(h ASITaUMGTUILD pra
am b

,— —J Lonmitd O&THCHIL (HF FLoastun(h y = mx +~a’m” —b* .

ct =a’m’ - b’ Qen(ueref (—

C C
@Iy

(1) y=mxtNa’m’ +b* -@cv y=mx+Na’m’ +b° 2cbevg y=mx—Na’m’ +b> Qaunmilev

TCHILD RGTNISHTHT heiTaul’ 1 Slett QBT (HCHTL 1% @)(BdGLD, BT68T(HLD 46V6V.

(2) y=mxtNa’m’ —b* -@ev y=mx+a'm’ —b> Seevg y=mx—~a'm’ —b Qaupmled
TCHILD RGHTNISHTEHT A iTatameriidHlest OsT(HCHTL T%H B HSHEGLD, @Tes(hLb H6hev.
(IPpig HeiT ([HleHLIIGISHGT GsV0TLO6ND )
(1) sargdled 26rar agGsaiid @ yerafluledmhg (1) ugeuemerwid, (i) BHereu 't (b,
(iii) <Fugeueenuid H%Ewammis@ @b 0sT(HCHT(HSET @IETIIGTLD.
(2) sanddled 2 6irer gGHewid pp LeTaflufedmbgk (1) Bereul b, (i) AbugaimenuLd
ASIUIDMISH S, BT CFhIGHT(HHET QUEDTUIGUTLD.
(3) CFhIGGFIS OFT(HCHT(HHET GlauL’ 19 H6)ETET@BLD LjeTerludedr HluioliLmeng
(i) y* =4ax et6hTD LUTUDMTLIGENG is X =—a (QubiGee).
(ii) 2_2+ )b;—j =1 e1681m BeTeu’ L $ED@ x* + V> =a’ +b* ( QuikigauL’ LLD).

2 2
(iii) . _)b}_Z =1 616810 SFugauameTiisENG x” + ' =a’ —b> (Quiki@ el LLb) 4@ LD.

eIhHH1HHT_(H 5.29

X’ +6x+4y+5=0 eretim ugeuaTwisHn@ (1,-3) etetin yeraflufed OHT(HGHT(H LoHmILD
OFBIGHTL (hF FLOGTLIT(HH®ETS HTCESTS.

&joy
LgeueandHest FLoaiun(p x” +6x+4y+5=0.
X +6x+9-9+4y+5 = 0
(x+3)° = —4(y-1) .. (1)
X = x+3,Y=y-1 eresfled
FLoastut(h (1) S L angaigbeans L Eng.
X? = 4y
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OsTHCHTL 1965 FLochTuT(h XX,

-2(Y +Y)
(1,-3)-@eb X = 1+3=4Y =—3-1=—4
1,-3) -Beb OF1(HCHTL 19657 FLOGSTLIT(H
(x+3)4 = —2(y—1-4)
2x+6 = —y+5.
2x+y+1= 0.
(1,-3) -Beb OF1(HGaTL 196 FMuiey —2, e1651Gau OFHhIGSHTL 19657 FMilIay %

1,-3) -Beb OFmIGsHTL 19681 FLOGTLIT(H
1

+3 = —(x-1
y 5 =D)
2y4+6 = x—1
x=2y=7=0. [ |

eI(hHHIHBT_( 5.30
x* +4y° =32 er6tim BeTaul LSENG 0 :% 61aIDCLTE OBT(HCHT(H Lommitd CFhGHTL (HF

FLOGSTLIT (DSBS BTGV 5.

Sjay
hereu’ L gdest FLocsrLm(h x> +4y* =32
2 2
x__|_y_ =1
32 8
a’ =32, b*=8
a= 42, b=22

0= % -@ev OFT(HCHTL (hd Froestm(h

T . T
xcosz ysin—

+ 4 -
a2 22
£+Z: 1
8 4
x+2y-8=0.
OFbiIBasTL 19651 FLOGTLIT(H 4—\/5)6—@ =32-8
cos™ sin’
4 4
8x—4y =24
2x—y—-6 =0.
LOTDYI (P .
0 = — erafled
4

(acos0, bsinf) = (4\/50052, 2\/§sin%j

= (4,2)
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5. 081G (W FLoestun(h 0 = % -@6b 6168TLIGILD Lj6TTer] (4,2) -@)6b 6TedTLIGILD 6p6tTCM.

61657Gau O\FT(HC&HTL (hF FLoGhTLIT(H % + % =1
x+2y-8 =0
OBT(HC&HTL (WF FTUIa)y —%
OFtiGHIL (hF Fuiey 2
OFbiIBaTL 19651 FLOGTLIT(H y=2 =2(x—-4)
y=2x+6 =0. m
uuwaps 5.4

1. (5,2) eretim  yarafudel@mbg 2x°+7y° =14  eretim  BeTeul L SENG  euenmwiL(hLD

O51(HCHT(H H6HH ST FLOGTLIT(HH®GT S HIT6ETS.

2 2
2. f_6_£_4 =1 e1681m SFgauarusEn@, 10x -3y +9 = 0 e1681m CBiSGHTL 19 M@ Q)ewessnLime

Os1(HCHTL (WG FLOGTLIT(HHMGTT; HTCHSH.

3. x—y+4=0 e1681m Cri5CHT(H x* +3y° =12 e16ttm BeTeur’ L5565 QH1(HCHT(H 6768 b micys.
Groavitb OFm(H1d LeiTelenuld Hressrs.

® 4. y* =16x eretim  UFUDTILSENG,2x+2y+3=0 erettn GHTlI19NGF CFhGsHT6T ®

Os1(HCHTL (WG FLOGTLIT(H HTCEST .

5. " =8x e16hID LUTUETILISENG t =2 -B)eb OFT(HCHTL (HF FLOGTUT(H HT6HTS.
(@D : HIDETLIVG g IS LILIGTLI(HSSI%)

6. 12x* —9y* =108 16t AiTauamandHn@, 0 = % -@)6b O\&1(HGHT(H LoMmmiLD C\FGHTL (HgF
FLOGTUIT(HBETS HT6881%5. (GDIIL] © HIBELISG QIQQISESBLT LILIGTLI(HSSI%5)

7. y'=dax eretim ugeumeTwSEHDG ‘t° wHmubd ‘t,’ AP yerefsefled) SeLou/id
OBT(HCHT(HHET [az‘lz‘2 , d (z‘1 +1, )] 61681 LeTamnudle &Fhd)dHTmenT 6168 [6lmicy .

8. y'=dax eetip ugaieTwHHNG ‘t° eretn  yarauied euegwiiuBiy  QFhGsHT(h),

LJeIGETILIGemS LEGEST(HLD “ 1, 61681 Lj6iTarfluiled Fibkldh@&H0oeulleb, ¢, = —(tl + EJ 6160 [6lMIc)%.
t

1

5.7 DIGTPOIL_ UTIPATD FlDL] 16D ]IVl 63T
LiwdTLIN(H®HeiT (Real life Applications of Conics)

5.7.1 uyausmarTunp (Parabola)

LITUSTWISGEGT LpSELT LIGTLIT(HHET a1l 2606V auT6lesTTed SeevEeriles 615G el iLITesT

QAvevg  agniow 2 TeT SEwSTE  QhSEIDG.  T(HSHIGHTL LTS QUITEGOTIhI%HGTGHT
ApSHLILY NengHletr Gmis@ e B. sLT afleard@ Qaunmled LTaiemenus 1F6TTemiLTGTSET
LweTU(HSSUIL(H SIS
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LITeIenanTiL 61HOTmefliILImTesT 6165TLIGI O)auaiTan] (LpGUITLD LLFLILIL L LITOIGDSTUILD H65T HF@FLI LIHMIF
FDMIQISTCO 2_(HAUTGLD QIS SETLILITUILITELD. @aunmled LIcL BT Gailidded QB sIi(hEesTnesT.
Qaaned GalwudsHelmhba ypiLGLD efl ugamenugded UlB UTM®TUSHT AT FSS
Qamewnwins 1975U0GSeTmg. (LD 5.60) 24G% Frouwib FHiewessidGsTer Fessresst M9 LoHMILD
ewarwiml’ (B HlsLpFFseiled LweTURSSLILMBLD eOLOLBEES6T CuTeTDaunBled @ 6iTGar aUIBLD
2UFF GG B)esnLITesT aUTOGTE) AHMEUHET AH6DVE/ 660 AHMeLEET 1NTHLOSSILL (B Gallwidhled
spetrmy CFpHleings  (ULLb 5.59). @CHCBuTed p(h FLLSHD LTQUIMGTUIS FCETCOITIQUILD HFGHT
GNwGEeO FeLowMLTSETApLd GUIT(hSSLILIL L T6b (LLLD 5.1) 2 6TGeT aU(HLD 15 & 5@ B)eevonLimes
G afldsnonser iSHucdsasiiu’ (b GallwudHled FdLlLsNSHs ComaTer Oaliudbams
2 MU O\ FuIEGSTNS).

LITQIGHGTIL GUGTR|SHET 2AH6T LOSFEDBSG S (KL HlewevSSGTLOGH@GLD LDHMILD HSHGHT
QLPGEGLD SNBSS 2Acunmled Hev rbbwimalled, 4bEHT Lomblevddled CEngref] pHulesr LigieTer
LITeVLD, 197T6bT6IY BTL 196D LImfleiv p&fleh 2 6item mileh CHTLTLD A4GLD.

uLtp 5.49 uLtb 5.50
5.7.2 peiran” 1_ip (Ellipse)
Gerasetrsiv OsLiem st o pmmiLiLig g &HLIbLSEGH 2 GT6T 6TeH6VTS;
® Careras@pid FHiflwenes @b Glwionss Osmess BeTe L rimamauieh
FDMIHGTDET. Fov UTeD BL FSSTHIB@BLOTa L F DG p(1h GNILDTHS;
Osesst Hemeul’ L rLmeasuIGaGuw Fnmifleinest. 6T(WSHIGHTL LM%, 75
AT (HEGHSS R (hLp®D CHT6TmILD amTCeuuiledr aumed b FoHlyip e ~ 0.97
Oaresst B BheTaul L 11 uTedgufled (UL tb 5.51) FDHHILGTDSI. BLOLPEDL W
FHIDECHTT  Fhger  yllow  p@n  GMwLoTsds  OlBTessTL
bereul” L LiLmenguie FDHMIEGTNS). LoHm Gareir Herfledr
FI65515BHTET HGIHLD <ieuDMlesT Car6iT ST Ghf) SDMGC QUTORLESHTSHSe0

WGV . : Bemeul LI Lmemg
beTeul’ L riLmensuIGeuGur & HmidlesTmes. ULLD 5.51

HTQIL L QUGB AUDDIGT  FlDVSSHETDIDGHGHID ALPSGHSLD
LwGTL(RSSUILIHEGTDES. Hewevlil) UTHD OB L FHID GDDIFFHLD
2:1 erettm  EBSED  @rSGLoTm  BeTeu  augaileh
ADLGSLILL L BT CBTEHBeV6TSH6T LOSALD LIGVLD QUTUIhSHTS
Qups@id  etew  pLoUILBESTDG.  SBuni-Gemug 1560 (R
(Bohr-Sommerfeld) 240 FHGHTL LML 19 6D 6TeVSL (768 GoT ,_',/,_ 1 5.52
FODIOUT®S  QILLID A6VeVE HeTaul' L 1ons  QBSGLd.  Fev
Grrmisefley (GO L GCsmaldsns) UNFSEIhS@HLD HheTaull angeiled OFunlii(hHesrmer.
(uLib 5.52)

B eurptd Camerndu il Fauihs CEHTTOTEGLD. ASTAUG BTAIL LD FHTH GDNI®FLI
unmld HHMIISTE 2 (HKuTGLD Hessrioib. Qbg Fiuie)d Carerioneig Hlevp(hEHCsTL (B LGHued
LGL SFILD, HIHAULILIGEUNGD HL L WIS LD Q) (HHGHLD.

heireul’ 1 gdletr (1 GaMwGHe0Bhbg Cauaflun@d safl 2ehevg pafldsndmn Herea' L GbHeb
ut” (B 915ue8$ 5 LomOmT(h Gelwgams (UL Lb 5.62) e Heingl. @%I Herau 1 gbler (97Huediny
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uessty <A@, Qg Quintwedsst u®sSr wHmib gSuediiyg sHi TN H(hdSHISHE®ETL
LwiesTL(h$E) Blmiaieurip.

@ AadFflwept” (Hib Heireur’ L 1H0gmefliLmest LweTL(HSSILD Lo(hdEIaud: H(Hel 68&CHTALIL 7
(ULtb 5.4 tommitd 5.63) . @ AmibiEs SNBSS F@IUILSNE LOGSTHTHS OSTLOGOBIL LILD 1606V
QAL JTFa ST LWGTURHSS) 10)65T ALHT6] ADVEMOT 2 (HaUTHGHETDG. Db ACUHET
heiraul’ 1 sHlett GmISEGEaIL1g6d @b Galwgded Camern)]) LonHEmTh GallwiiyeTeafuiey Hnibrsd
sevadled 1NHLOGHtING. Bbs LH®DUIG) GERILDTAISNEHTE HTGULD QULPHEBLOTET HMIDEUF
SEF TG AaUDSNN_ GH®DaITH B(HEGLD. GLogyib Sniaid FEdFams @ebeuTss Lommitd @mii
NELD GemauTesig) B$e6sT HMLILLDFLD.

5.7.3 s1Fuyasmarund (Hyperbola)

Flov auned BLFSSTHISET SHiflwemes p@h GawsHed CsresL Abugaimarwils uTasHiie)
LGS G565, @aIeUaE aumed L FSSTHISET, HeiT UL’ 1L LTSI IIHLD QUT6V L FSENTHISET
GO L @avr Oeuefluieh eupeugiGumed ebeuroed G e wpedm Lol (KLd Fflwiesilesr 2ipEHled
&U(BLD. GLogiLd (LpLbemL ILOTGE Hlawevuids &L 191 G&Heev (UL LD 5.53), CEmenhisdSle Gmis@G0ai (),
SLILIGLSETNGT @B b Hrewred (LD 5.54) gsbler Blavevis 2606vg A6SIEOLOGT [Hlaneuiid;
GofTenald@Ld GHmymhiger (LLLD 5.5).

uLip 5.53 uLLp 5.54
e1(hHHIHHT_(H 5.31
QHAULAILTDSUND 2 6iTer a7 HeiTaul’ L auearallest o wigip 3 15 opmid &evLd 12 L. sp(p
F1SS UTSISEHGT A%6uLd 3 15 opmitd 2 wigid 2.7 16 6168160 @b aIMaH6siLD aUaaTailesr aufl GlFevev
wprguyor? (UL Lp 5.6)
Lo
FISG QUTEMIGHT AFID 316 GTTUST) A% adaTe) alfldF Feev Franevullesr

LIS EHeO g 1.510 Sr1d5Hed auemenaledr 2 uigib sessddl
Gouasst (. @b 2 wigtd 2.715 246060&I G®MITS ) (BHSHT6V
FI%G QUTSILD aIeTa] aIlflF OFevevTg). (UL LD 5.6) ,

UL $He0mbgia =6 wpmib b=3 GeI6tTLIG 2—2+—=1

TGS [BGTGUL" L & FLOGTLITL DL 2A6Y15E)GTmS).
315 2500 aunseshletr afleflioy eviowigedmng x =1.5 UL 5.55

L5-B)eb @)(5&@LD. oW SO (BbgI 1.5 S115H)6b auenaneier

o wiytb Hesst x =1.5 ere81d FLocdtumi’1q6L (TEIC B vy -6t Sijay Hresst
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_9(135) 135
144 16

V135

4
1162

4
=2.90

Qgeiney euamanallet eLowidSeOHHg 1.505 FTrsdled auemenallesr 2w 2.90L5, FrHS@
QUTEISEIGHT 2 wiyid 2.71L6 6165TLISTE) 21| BeTaul L aueena) aulpGuid ClFevaLD. m

eI(hHBHIHBTL_(h 5.32

Gfweshel(mbg Loudest 2HBsULFID LoDMILD GE@DHSULF FTamseT LpenGuw 152x10°$.5
ommid  94.5x10° Hub. Beraul’ L1 uTedSulesT @ GeNudHled Ffwer o 6reng). FHMeIsELb
LomOmT(h GeNISENDGLOTEST FHTTLD FHTETS.

ey )
AS = 94.5x10° .8, SA'=152x10° £.5. /0/
a+c =152x10° e
a—c =94.5x10° \S'\ S
B985 2¢ = 57.5x10° = 575%10° &5,

b 5.56
LoHEDT(H GaMNSHO BHs SHaide 2 6ren i SS'=575x10° E.LP. HED

eIhHIHIHHT_(1) 5.33

Qb HTHTEFL LmeuLd LTaIdaTL aigeieh 2 6Teng). FTmeuleTGLoc) 2 GTaT LITeVSSeT Hermid
40165 Lommitd 215657 ASBLL F 2 Wit 1516 6165160 bl LTI QUETN6ST FLOGTLIT(H HT68TS.
ey
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16. C er6trm a1 gbledr avrowitd (1,1) ommid 71 1 e 61681%. T 6165TM QUL 1 SEGHT @LOWILD
@ (0, y) 2sa)ib AL iyeTer aufluingsep 2 ereng). Gogyid C 6165Tm auL’ L dang OauailiiymLoTsd
Oz (hg OlFevEng/ 616vfleb qui’ L 1 T 68T /7LD
2 0¥ OF o
V2 2 2 4
17. eowitd AFyeroflunsayd OWbL L F& X-AFFNFQUD 2 GT6T HATOIL L SWHF H(HdbHeD
OFT6T%. AH6HT DLOLIGOHT®VS HFH6) 3 Lommitd GNwikis@pdElent Gui 2 6Tem rip 6
6T6s16) b HeTaul L SHlesr 2 6iTGer @531_5'5& LoHMILD GNHDIFFF®ET eLPEGUGIL L BIHETT
1685 (H euenTwILILI(HLD HITMHTSHEGT LiTLiLf

(1) 8 (2) 32 (3) 80 (4) 40
xZ 2

18. = + ;;—2 =1 61681 H6iTauL’ 1 SHlenier auemuilii(hid S G O FaieussHetr LTl
(1) 2ab (2) ab (3) Jab (4) %

19. peireu’ L sdlest dISGODFH OB, F woppid F' @elwbiser wppid FBF' @

O bIGHTEssILD 6168160 b BT I GBS MLOWIGOIBTE®S; 56| HT6E5TS.

W 5 @5 ) @
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2

20. (x=3)Y+(y—-4) = % 61651 [heTauL’ L SH)6T LOUIGOFH TS HF@)

3 1 1 1
0] % () 3 3) ;) 4) NG
21. Petettp  yerafuded mhgy v: =4x  eretim  ugeueerwdsng  euemwiu®io @)
051(HCHT(hHGHIHEHemL Cuiwimest Garessitd O\FhGsTewILD 6Tesfled P ~6T HluioliLmend
(1) 2x+1=0 ) x=-1 (3) 2x—1=0 @) x=1
22. (1,-2) eretrm Lyeirerf] eutpluinaeyid (3,0) etestm yerariluieh x -dFeawsd O’ (Hd CFeLauSILOTES
QUL L LD 1965TaI(HLD LeiTefEerfleh 6ThL1 LieiTa] auflimsd G\ FevaLn?

(1 (=5,2) (2) (2,75 () (5.-2) (4) (2,5)

23. (-2,0) -@c0@BbgI p(h BHLD LGTafGETGT HITD Absll LeTefld@d GrisGst(h

xX= _79 ~&@Lb QenL Guiwimest BT GLITeD % LDL_151& 2 6T 6Tesh6) b1 LeiTerludesr

Bluioriumens
(1) ugeuemaTwiLd (2) @dugeuemeruitn  (3) helTeur’ L 1b (4)au’L1b

24. X" —(a+b)x—4=0 e16tim FLoGTUMLIQET eLpevhisefladt LOFNIYGST m -G8 LOSNILSETTS
BBS@GUTSE v = mx + 25 a1 CBISGE1(H 16x° — 91 = 144 creipAHSLTaiemenusmes
O& (g OFevdletTmg 616ulled (a+ b) 68T Loy
(1) 2 () 4 3)0 4) =2

25. X’ + " —8x—4y+c=0 e1aim el gHetr oML dHetr pp wpeer (11,2) erevfled Digpetr
LOMI(LPGDGST
(1) (=5,2) (2)(-3,2) (3) 5,-2) 4 (=2,5)

LITL_FFx(hdhBbiID

(1) L' L& Froattumi’196st S L angeutd (x —h) +(y—k)* =r’.
(1) eoLowitd (h, k) (1) 271 “ 1’

(2) euL' L& FioatTumL 1965 Qg augautd x* + > +2gx+2 fr+c=0.
(i) eowid (-g,=f) (i) b= /g’ + > —c
(3) Ix+my+n=0 16870 CBF&ECHTHID x* + > +2gx+2fy+c=0

61651 UL’ L (LpLD Oar' 19 & O\HT6iT@hLD LeiTefEeT auLbGur GFebavitd e’ 1 SEetT FLoesTim(h
XY +2gx+2f+c+ A(x+my+n)=0,1cR".

4) b 'L glest A LGHetT wpawevitiyeraflaer (x,,y,) LoHOID (X,,y,) oleled b

QL $Slebt FLoatiun(B (x —x,)(x—x,) + (¥ =y )(y = ,) =0 HAGLD.
(5) (x,») erattm yerafufle x° + y° +2gx+2 fy+c =0 6168 UL’ L SHetr OFT(HCHT(HF

FLocitum(h xx, + yy, + g(x+x)+ f(y+y,)+c=0
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(6) (x,») er6tt yaTauded x° + 1 +2gx+2 fy+c=0 o160t au’ L GHetr QFmIGHTL (s

FLociiun(y yx, —xy, +g(y—y)— f(x—x,)=0.

9L L alenesr 1

GH1HGCHIM 1wPpnnd CFRIGHTMH

QUGDGTGUGT FLOGTLIT(H OF1(HCSHTL (W Frocstun(h | OFmiCGHTL (hF FroestT(h
P4y =dt (1) &smi efwieh angand | (1) &1L efuie augaild
xx, +yy, =a xy, —yx, =0
QUL L LD .
(i) gy auqautd | (11) SHIEINLIGVG, GUIGaILD
xcos@+ ysinf =a xsinf —ycosO =0
y* =4ax (1) vy =2a(x+x) (1) xy, +2ay =2ay, +x,,
LITQIGHGTILILD
(i) yt=x+at’ (i) y+xt=at’ +2at
2 2 o XX 2 2
= G St+2t=1 i) LEX-00 gy
a b a b Xon
heTeul L Lb . 8
... XCOS sin
(ii) f222 ) Y e
b cosf sinf
2 2 . XX 2 2
2 ¥ (i) —J—%:l @) T2 Yy
é‘l(j}? a b a xl yl
LITQUGHGITILILD ... xsecO ytand
(i) SR ) Y ey
b secf tan6
DAL L QUGG 2
y =mx + ¢ o1 GCBIHGHI[H) Falbl] aisHATHNT6T
CHT1HGCHTL_1H BG)Hdhd [HILIbHIH 06T
Fa LDLJ . Os1(hCamLns . OBT(HCHTL (HF
QUETE) SO Q&5 Bubgmen Gl Beirar] FLOGATLIMT(H
X +y'=a' |t =a'(l+m?) Fam ta y=mx*avl+m’
LD Jl+m? 1+ m?
. y* =4ax a a 2aj a
LI[TGUGWGITUILD cC=— S y=mx+—
m- - m m
BeiTeuL’ L LD x + V. =1 ¢ =a'm +b’ —a’m ﬁ y=mx+a’m’ + b
a b c ¢
2iF) x_z_y_zz1 ¢ =a’m’ -b’ —-a’m —_b2 y=mx+t~Na’m’ -b’
LUJQIGSTUILD | 5%  p? c ¢
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QL L_eUeneuer 3

SHIHRTUING) g I HIFGIT

. Fa_LDL] UEETENGHT
Fa_LDL] QIGHETE) SIDETLIVSF FICTLIGVS SIEITLIVS LOGIGITGT
FLOGTLIT(HHGT NG .
T0FeIO oI (K L6iTern)
L. x=acos0 ‘0’ or
QUL L LD 0 0<60<2n
y=asinf (acosO,asinB)
= atz “t’or
LITGUGDGTUILD t —00 < <00
Y =2at (at*,2at)
. x=acos0 ‘0’ or
heiTeuL L LD 0 0<0<2n
y=>bsin0 (acosB,bsin0)
<1 x=asech 9 —-1<0<rm ‘9’ or
LITQUGDGITILILD y=htan@ except 0 = i% (asecO,btan0)

5.4.3 gain] aismaraisdt GLITGLF Fodn® Ax’ + Bxy + Cy’ + Dx + Ey + F = 0-s0(pha

FaIDL|IHATATGT Qg ABIKHDAT DISHL_WITATID HTGHI6D

(Identifying the conics from the general equation of the conic Ax* + Bxy + Cy* + Dx+ Ey+ F =0)
@)JGSeTLMLDLIG. FLOGSTLITL Q68T QUEDTLIL LD L9GSTGU(BLD [BILIbBEDETHGHEHE IMLI QUL LLD, LIJEIGDETILILD,

beraul’ L b, SSugareenutb, @ Larerf), Qeunmigsessitd, (b CrisEGHT(h Hevevdl p(h L L
CridGHTL M3 QB GLD.

(1) A=C=1,B=0,D=-2h, E=-2k, F=h" +k’—r* 6763116V OungdaLocsTLT(h
(x—h)’ +(y—k)’ =1’ crendflemL s@Lb. %I (1 QUL L LD S4GLD.

(2) B=0 wpmid A <webevg C=0 erefled, Qungdaiostiun(h mibd LQds TCHID (I
LITQUGHGTWILD <4SHLD.

(3) A4=C wpmpnp A woppip C @uew(hid Cr @Gplwns Quwrufesr Gungd FLocsm(s
BSTaIL L SDB H(BLD.

(4) A=C wnpnd A wnnpid C @Iessi(hLd speiTmis\sT6TN THTGMILITS B)(BdHGHLOTEHITE)

O FLOGTUT(H HSITOITIISMSHS H(HLD.
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(5) A=C wppnb B=D=E=F =0, eiasflev Qungyd soaiun(® x° +y°> =0 e16dim yerefiuns
LOTMILD.

(6) A=C=F wpmip B=D=E =0, erafled Qungd Fioesiun(® x* + y*> +1=0 eretim GQeudmid
HCOISMFD SH(IBLD.

(7) A=0 <cbevgy C=0 wnmid oHm CEBUPFHHET LFFwiD eTestled Cungd Foestum(h <
UG F FETIGHT FLOGSTLITL GO S(IBLD.

(8) A=—-C LoPmib LoHD TSI 2 MILILSGBLD LF AL cTesiled GLingid FLoaun(y x* — y* =0
61651 @7 L GrjdGSHTL L& SH(BLD.

- B
GYsmswruis GFuwisoLin( (ICT CORNER)
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Ganeirmip.  QUiuecslldSner UssHSET QL& USHD D HIGGT LML BIGVIL G
&L W L6V ASHWITwIBISET FHTessiiu(hib. AHammled "Two Dimensional Analytical
Geometry-11" 6Tayitb iGSuwimuigmss Csie) OFdis. @UiCumTepg @i 1b QB jLimes
L6V LIcslS STl Semar QLiLdsdHlev Hressiiiser. "Conic Tracing" LuInSssreaner Gsiay
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QoL Sunsewilsedlen uwemm(E6N

SAaTayseflcst  @ewewiGL  BeflSLOTEGLD.
TS®ULD  FLoAEGUT  FLOLOHDSTHEBeUT @ULQ@G).IQ] AGTUTGLD.
IIKAQ 4 QJGI‘)?(L[@]QQ]LD TEHEBS®SWLD LOHOWTH H(SSTE LAHD e 6loesfleh
MG  FLOLD.
- Oamjioeht @G  EFTeLOGHT

6.1 @ipdapsip (Introduction)

QeusLiser wnmid OeusLisaflest Lbgmer Gaweour(Hs6r Ll
F(hSHTEHEEDS APHOSUL AIGLILF6TI) SHMIGTCATTLD. O FH6iT LHmlL
BNGT  H(hSBTHBLD Olaueroey (1745-1818) opmid iswevsr” (1768-1822)
ASCWITITD anqeaudsesils Lpemuieh HEULIOIGTEMET AUl AFSH HeTHH6
Sleoguii’ L CrisGanL (hd s s aflauflds wpmu®Btd Cung Gsmestmuig)
GIGSIGUITLD. GTGBSIGEIaN®) LoMMILD FlevFeowilt QunmieTer sessiluid Oeudi
erarayid, OHML_dsliyeTefseller Haeawgmar &HbHed OCFTETETTLO, FLD
TaTemaneaiys Gy SHoFowwyid OasradrHdrer @ OeudLiser Cagravawim
GTLIOIMPSILD FLOLOTGTEDQU GTGOTGYLD &Hi)MIGT GGMTLD. aflebellwiy(h Slisiv

Guoauitd, d@ g ai +a2j'+a31€ eTad  6T(HWS&HIFHCETET(H @)1 (1839 -1903)
Oloudsi_E61esT g (h&60, Olaudst_fEerflesr Slenguiled) OILi(BhH6L, eIl GILI(Hd:H6D
onmid Qeud i Qupssed ASweanen sHDBbSGIGTCerTid. GhidGaT(hEeresr FLoesTLIT(HHCT
LopmiLd FerhiseT Lupm] efleundldsain OFT(REHHILLL @ CeudbL fles cTesensiona), Hlevd LoHMILD
Qeuds i upBlu FwHSETdEshismer Guoaid  Csefleurs AlksOST6Tena D, Caudi fEeresr
QY ISHeSTES ADUPSS®S HDTa] Fa JGUTLD. s OUDD SesslGaNIGUTOTIHET EHTTeLDGH,
ammdlevLetr, Seflsugt wnmid e ASHCwmy yerefl't Gumssed wnmid Ceud i CLi(hds5eD
S wemenn A apsi(hSS (LpesTGeuITiq HET e,

Quintuwieded  Gpflevr winEayd, QOuIBluNwIcd LoHMID O(BGSHIQID FTThS  LIQLILSE
BIGSSTHGSIBS S 911D 2% SAenaileh Oleudi 7 @uinsessilaid LwicsLI(HEDG). 21aunHmleh 63 (5 Heveunenn
HTSTGUITLD.

*  Qwenisrsbleniogdler se1 2Aenay, HaFulled wpriOLEHESD AENH®DS: HewTdEI L

OeusL [ @uinsessfisid LiwicsL(hEmS).

s Quibdraiieded, elewa Lommitd HwLiLESmesT Hiewt HamaFuled GLpdbEed LoHmID CleudL i
OLBEH6L ASIe LILIGTL(HEGSTDELT.

o OQousdLjseflest &Fiped ommid uTe) HAHwamen ABAPSIIBHGSD BICETHESHHEHIL 6T
Qe Qumnaessisd LweTLHSSILBHENG. WeTsThsailue, Bludsailiue), Drss
QR LD, 71&H0&L" Ta g6 ommid O FwINedssSGHTeflss utams ASwamedn sHDBlLI FLped
LommiLd LMiIey tf)Eerd LwesTL(HEDS).

o aletleuailuiey Quetor(n eMonerhisehds@ Q@LLULL GFHTmeVa) HTewIaD Hauhiler
LUTSE@H5E et Guiujerer Garewid Hmessiad LeTefll GL(pdbsed ommid Oeudi i
OLBEH6 LWIGTLI(HEMS.
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o G&w FsHmw Fa(hHeuTs Oumieusn@ Cameuny Guestevsametr Fruianar s fliwesllesr Senauiled
QurrgSLons Hlmiau, Qeud Faerles LeTeiGL(msSedler eraflus LwiesTUT(R LWGTUHENS).

o QrwnmssGararsaisy GueTevseprds@ Qmiulled 26rar  GaHTewrhiseT  LOHMILD
OBT®VNFMST AeTSHE, LGN HODFT) GLOTUISDET HL L LGS, B (HLOTEST
FI®DUING B L LOLILH@HSE Bewr Guiwirest STiLd LommiLd GHTessIhISM6T HessidElL GlaudL (i
Quinsessiigid LweTL(H S

< G)/ ) HDMN6d1 GBISHBRISHBT

Qi@ Hlevmaymitd Gung LomessialFseiT lbhE(hdhs Calctq uiamal :

o Quetar(® ommitd epedim Ceudiiseflesr HawFuiled ommid Ceuss i CL(BSHBOHET
LIGSTLI(H S HIH6V

® augaled, 1LpdGsmerralliieh Lommid @uimiNieh Hessid @S Hi6) HT6wsI60

o GaHILIQehl FIMGWT VG, HIDE ANG ADGTH LONMID HITleSUIGT @lg el
FLOGTLIT(H BT S HTGET6D

o FASGHGHT FIME AN, FIDET ANG AGTSH LONMID HTTIeSFIGT aIIqal
FLOGTLIT(HHET S FHTGET6D

o Ga1(h5eh%E& QL LiLL" 1 CHTessiLd LONMILD 63 (1B ST HLOWITT; CHT(HH@h & DewL LI’ L
SMILD HTCHT6V

® (b Yerarfludest (N DLLT LT oVIUINGET D15 SSTTAISMETS; HTCHT6D

® 6.2 GondL_jahailedr ailg 15360l DI (1pkHID (Geometric introduction to vectors) ®

wptiflionesy Qeuefl R* -6b v 616t Qaudi i, A = (a,,a,,a,) R’ z /D
eT6TD yeTaflenws p(h &L yeTeflunsayd B =(b1,b2,b3)e]R3 P C
ettty apeylt  yereflwnsaud  GFmesT  p@h  SHewFulfl i’ —1 7 / B

—_— U
Ga1 (WgIe8et_med GMII_ i EN). @semest AB 616515 GmIEECmILD. 4
P

AB e1681) C&Hi1L" (HS&1688119.657 HATLD V 676510 Ol 5L 16T GT6ETGRTT UTEHLD, -5 >
wHpis A-@e0 @whs B -1 HwFwineig Voereiim Geudii rflesr i
HevFwn@iv. erenGas, 9@ Qaudiey vV Hebeg AB eTend ¥ LLLD 6.1

GO eurid. R -60 AB e Senid CD -av1 BonsHn@d Fiowonsayn, A-@ev Dmbs B -6
Saosyp C-Qed @phal D -Bett Hawvsub Gy HewvFwnsayd @umbsred, @bhsmed o (HGLD
AB woppis CD 61681 B OausL 7a6T FLoOUSL FEET 6TeILILI(HLID. B)Heest AB=CD erew
61p5IBaurtib. @@ CD e16h1Lg AB 681 bdiay cTeLILI(HLD.

R’ -6b o 6irar 6ThHEaUTH GeudL [ AB -wiyip R’ -6b 61h1@ Couati(HLOTEITQILD BbTdd),
UeR’ a6t yerefleow Qs ssiiyerefunsan V e R erehim yeraflanw wpigayls yarefimseb
O\BTGBTL p(h OlUSL (hhGHF FLOLOTH AB =UV  eIeoionml 61(pd APIQUILD GTGETS; HTGESTSEGMITLD.
@oliuns, R -ar adliyerafl O ereflev, PeR® eretip yerafavws AB = OP 61@iLomm) H1essiaorLb.

OP eretip QaudLi Peratim yerafuier Hevew Qeudir erewiu(Bib. Gosyiid, GWsm(HdsiiuL’ L
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TCaeIOon(h QeusL i v -4@, Pe R’ 61681m S6514:5 LjciTaflen OP =y GTGILOTM) HTGSTGUTLD. AB
61687 Oloudstflett G SaLiyeirerf] A —ujib wpiQayliLeiTer] B —uLD spGSTDTS ALOHSGT6D, A0 [T
udfw QeudL i eretiu(o.  (1,0,0),(0,1,0),(0,0,1), wpmid (0,0,0) er6dim yerefiserflesr Blavev
QeudLiseer wpen@u i, ),k whmid 0 2ufu eupdsiones @iSGsemed GOLIIHEHBDILD.
Qarssriu’L @ yerel (a,a,,a,)e R’ a1 HovabausLy —ai +a,j+ak eramiu@io. Qs
(0,0,0) eretrmyeirafleanw QL daliLeTafunasab, (a,, a,, d, ) 6TeTDL6TeTIenI LG aLIL|6T erfliT e LD
Os16881L GHTL (HSHIGHTL TGHLD. AN OLou 10w IcEsTHEHLD HlewFuledH6T 6T6vriL(hLD.

A erehtug (a,a,,a,) wwomid B eresiug  (b,,b,,b,) ereviled AB Qaudi flesr  Bemid

(4B |= (b —a) +(b,—a,)* + (b, —a,)* A@ib. @OLns (b,b,,b,) - Heva@eaidi b e,
@zetr Benmib b +b,° +b,° A@d. Bonid 1 2 i w Qeudi ey AW@ OleudL [ c1eirHGmib. SvG

QaudLewrd GBI L i e16sTD GBUTL o111 LB SSECDLD. 1, ], LoHmib k ASNI®EI VG,

OloudL_[T&6IT 6T6TLIGSGWLD, (harid 0 Olareser spGrGwiT(m Oleuds i 0 eTehTLIDSILD Flevesafled QETeT s,

i = ai+aj+ak, b=hi+bj+bkeR’ whpd aeR erafled, worifiore Qaafuiey
O L 756 Fa_L” L 60 LoMMILD FleanFulledls Gl H6) AENLeunam D6STeUBLOTMI QUEDTILINISECDITLD.

a+b = (a,+b)i+(a,+b,)]+(a,+b)k.
o = (0a,)i +(aa,) ] +(0a,)k ;

d + b 67 auiq audaentls oflendsin smewt, A= (a,,a,,a,) wbmib B = (b,,b,,b,) 6165 LjeiTeMsemesr
Blepauleudi1s6iT LpewnBui @, b eTeiis. A e16dm YeTanens QL gl LeTemmaseayLd, QLITBSSLOTET
@ yarafl (c,,c,,c;) € RPaw wpgapiysrefunsard Qe Qeus (bé@ HlaaCeusii b e
B&sTGSewrmed L b (6.2), (¢,c,,c;)yeranules Hleavebleudsi i ¢ uewg) da+ b eowid GMISGLD.

ad 1D OaudL i d 6TewId Cudil (Hs@h Qanessnwins 2 6irer Oauds @b, a > 1 eresleh d -6o

herd o oL i OuleTSSILBEDS. 0 <o <1 6Tavfled d-68T HOTLD & LOL ki@ GHMISSLILBHEDS).
o <0 eresfleh od -651 cTesIGwTONGY d -6 GTaRTERIATEAUL GUIT6) || LOLBISTS@D Od -6 HlewF
a-e1 HawFs@ c1disdmFuiain @rs@Lb. GUiuns o =—lerestled od =—ad e165TD) Cleudsi flasr
BeTLOTEsIG) d -68T hTSENGHF FLOLDTSALD d 65T HlewF @, e1dTHenFulleid SiewLou/id. UL Lb. 6.3

z
Az

c 2a

o)

Sy

uLLp 6.2 uLtp 6.3
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6.3 HlswaudNs CLIBHESHY WPDID Gkl j GILI(HIRHD
(Scalar Product and Vector Product)
wpett auGLIIed smm HewFuiedllt GLmsHed Lopmid Ceudi 7 GBS HHwamenn Klaeray

Fa_ [TGQUITLD.

alsnyuienm 6.1
d=ai+a,j+ak, b=bi+bj+bk eein @@ QedLisefes Hosudedis CL(psHseh
(6bevgy LeiTerfll QUBda) @-b = ab, +a,b, +ab, eTew auedTwDIdSILBHDS/.

Guoauith, d@=ai+a,]+ak, b=bi+b,]+bk erem @ Qeudijsefer Qausbi i L

i ]k
SADVE GOISGL OUBEsed dxb = |a, a, a,| 6Tew aUTUDISHILEGEDS.
bl b2 b3

@GPy B

a-b @ HoFudedwn@Lo, opmid axb (b CeudL grGLb.
6.3.1 aug 1dh%HewiH alardhamid (Geometrical interpretation)

a o161 TCHIOLDT(H CeudbL [ LoPMILD 11 P(h ANG CRUdL [ 6Testle) 71 -GS LTS d -Gir
NP6y d-n <AGD. d oMb 1 AEwDISE QL i L Gsrewid &GmikiGsTeswid (L Lb 6.4).
616ofleD, a -1 -6 oGy 10)ewd LoGNIuT@p. d wHmib 1 AEuPDIGE Qe it Garewid
aNfIGamewenid 6168160, d - 11 —68T Lo Gewm Lo ILTGLD. (UL LD 6.5).

A

~ N
a-n
10w LeiTerflls G EHed
uLLb 6.4 uLLp 6.5
a, b, eretrLies T@seAlm LFAonn Qeudi faeT etasflev, |a-b |=||b | 5-”% = |5|5-|“T| GTGYT
a

GTpSITLD. 6T G, | G- b |GTGHTLIS b - &1 HeovsFufed | b | G -6t 6fLpawevds BTemLd GUiTd) Sl d@LD
G (HSFI688TIq 68T BATLD 2H606VGI d - 68T HlewvFulled |d | b -6br afpevevd FHraitd Gung Hevt d@Ld
G (Hdsietonqedr Bertd 2u@Ld. Goeytd, a-b=|d||b|cost, @rivg O ereviug d, b eTewiLb
OeusL [756HdE QawL LI L CHTessILD 4G LD.

axb eTeTLIg), 0 5BauT 26vevs a, b, 61681 OeSL [THGHS S QDETULITS 2_GTOT FTHEHNESGF
O FhIGSHTE LD, d, b, GTIOISL [TE®aT R Yerafuied Fhds@id ABSBHSS LSHhISNTHS
Qareti. @aenisisdles LILILeTeenes cTasTeianaunsayld C\smesa. QeudLgn@b. @, b, 6TeyiLb
udHwionn QeusLjseps@ @mLiulL Gsmewib 0 erefled, dxb -6 eTesTeRsTaTaIen6T
|axb|=|al||b]||sind |ereuid FdHISmaLs LWTLHES S SHTwsTeTLD.

G Q&L datiyereflaws QupnieTer @ress(h Oeud Fser spCr QB siLeiTer QleudL [FE6iT
216V6VF] P(Ih (LPETUIG) FhdG:GHLD OaudL JH6iT 6TeurLiLI(RLD.
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SPIC jewy g
(1) d, b erepid @uess(p LFAwLonD Ceudi aerpde evL LIl @WGUZSTLbBZCOSI(| fl|'|5|).
a
() a, b eteud Puew(h QausLisens@ @oLiulL Gsmewid 0 2evevdy 7T eTeleh,
2AICUGHL[JHET BTG ;
(3) a, b eraud Ques(® Qeudi faeps@ Qe it Gasmasmid % SIGV6VG/ gé‘f@'ﬂﬁb,
2AIOGUGL [JHGT OFhIGEHSHTCHIMA.
163511 |
(1) a, b eresrues gCseLllih QausL FS6T 6T6ws. NetTan,
« G-b=0 et Qrbsiey, @upsred w BB d, b, eTeL®a QETMIGCHTETH

OFBIGBS BT 2SLD.
e axb=0 oo @psiev, Qubsied wWIHGL d, b eIHIL®6 PG I H0)ETGT I

BTG A GLD.
(2) a,b,¢ erevtue TGBeILD eLpeiTmy Qaudi [FH6T LoDID o (5 HavsFufel eTasflen,
a-b =b-a, (G+b)-¢=a-b+b-¢, (ad)-b=a(G-b)=a-(ab);
Gxb =—(bxa), (G+b)xé=axc+bx¢, (aa)xb=a(daxb)=ax(ab).
6.3.2 1p&HGHIsHIaTINN Ljsitarl LoPMIDd GHNIGHGHL GLI(HEHHDBNTST LIwISTLIT(H
(Application of dot and cross products in plane Trigonometry)

IpBBHIHHEN_ G 6.1 (CsTavFetr FIdgib) (Cosine formulae)
aupssonest  GouihsepLer,  pEGsaewid  ABC-e), OQeusLisamerts  UwesTL(hdS)
19esTRU(HeIGSTAINEM [ DIcY%.
(i) a* =b>+c*—2bccos A (ii) b*=c*+a* —2cacosB

(iii) ¢*=a’+b*—2abcosC
Sjay
QUL SHLOTEST GBI (HH@bL6tT (1LpdCaewiip ABC-6v ABC, BC =d,CA=>b ommitd AB = C 6T6t1.
staGay, | BC|=a,|CA|=b, | AB|=c wpmip BC+CA+AB = 0.
e1a1Ga, BC =-CA-A4B.
BC-BC =(—CA—AB)-(-CA— 4B)

= |BC] =|CA] +|AB|* +2CA- AB

= a’ =b>+c* +2bccos(w— A)
= a’ =b*+c¢*—2bccos A.

wpIqay&a (ii) ommitd (iii) H%Hwaimenn QCHCLT6eL Kl miaueuTLD.

eI(hHBHIHHT_(1) 6.2
aIpdsLonest  GOuThs@pLer, wpdGsmesnd  ABC-6, Qeudil fsaments  LuwicTL(HSE)

19esTRU(HeIGSTAINEM [ DIcY%.
(1) a=bcosC+ccosB (i) b=ccosA+acosC

(ii1)) c=acosB+bcos A4
245 QeusL i Qubsesss et LweTUT(HBET
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iy
auLpdaLonaT GBS HeapL e wpdGatap ABC-ab, BC=d, CA=b,
Lommip AB =¢ 616818

stewGay, |BC|=a, |CA|=b, | 4B|=c wompud BC+CA+ AB =0

era1Ga, BC=-CA- AB
BC ~<2460 @BLmAPLD LIGTEILIOLIBH6 HTessr. (HTLD QLIDIaUS]

BC-BC = -BC-CA-BC- 4B
= |BC] = —|BC||CA| cos(x—C)—|BC|| AB|cos(n — B)
= a’ = abcosC+accos B
61681Geu a =bcosC+ccos B, apigayssar (i) ommuid (iii) AHweunenn @CsBumed Blmiaieurip.

IHHHIHHT._{H 6.3 -
Oeuss i wpamuied, cos(a+ ) = cos axcos f—sin arsin S 616w 6 mieys.
Sjap o
a=OA ommitd b = OB 6165TN 2AVG, Ceudl FHGT X -2A4FFetT 10w Hlavguy et wpewnCu o, B
168510 GEeshisear anU(hSHIEMS 616515, @big A, B e16siueT L Lb 6.8-6b L L LI (HETeTGol.

AL 1opmid BM GTeiTLaUDE®D X -~AHFFH &G OF hIGSHTH QDTS5

2A5Ga, ]ﬁ]:|@|cosa:cosa,]ﬂ]z@bina:sina. y B
OL=|OL|i = cosai, LA=sino(-)). b
@ cTer1Ga, 4 =0A=0L+LA=cosai —sinarj. ...(1) B L @&
. .. o m x
BCxGuTeb, b = cosfi+sin ) .. (2) )
a, b QausLisens@ QL Ld Ganemib o+ eTeTLSTY, ' '
a-b =lal|b|cos(a+p)=cos(ax+p) ...(3) UL LD 6.8

Lormn g, FLocsTLm(h&er (1) ommitb (2)-eSl(mbg
G-b = (cosai —sinar})-(cos Bi +sin B]) = cosacos f—sinasin B ... (4)
FLoastuT(ha6r (3) ommitd (4)edBhbgl, cos(ax+ ) =cosacos f—sinasin 5. m

IhHHIHBI__H 6.4

QUL SHLOTEST GBS (HH@BL 68T, (1Lpd:GsHTessip ABC-6 Oaudsi et LuichL(hdd)
a b ¢
sind sinB sinC

6168 [ MIaY%.
&joy
auLpdisLones GBS (HsepL e, wpdGamenits ABC -6, BC=ad,CA=b, whmid AB=¢ e16t1s.

|BC|=a, |CA|=b, wbmid | AB |= c s16t15.
_ T-APNA

e1601Gar, AABC -6b, BC+CA+AB=0 GTGOTLIGITGD §5x(§5+@+2§)=0.

BCxCA = ABxBC. (1)
BG35Guned BC+CA+ AB =0 e161LsT6D, B > n-C
S /7-B a C
CAX(BC+CA+AB) =0. UL LD 6.9
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BCxCA= CAxAB - (2)
FLoarun(ps6r (1) nmitd (2)-eSwbg)

ABXBC = CAXAB=BCxCA.
2%5Ga1, | ABXBC| = |CAXAB|=|BCxCA|.
casin(r—B) = becsin(r— A)=absin(zx—C).
UGG, casin B = besin A= absin C . @gaest abc -246) aI@GSSTaL,

sin 4 sinB sinC a b c
= or — = =
a b c sin4d sinB sinC

IO S SEMS).
|
eI BHIHBT 1) 6.5
OussL i wpammuied sin(ar— B) =sinacos f—cosasin f 61601 bpias.
Loy [
X -24F81 10ews HlewFuj et a=0A, b=0B er6im R4 y

2AVG OausL g6 wpedmGuw o, B e165Tn CHTewThIS®CT

Q>
>
oy

gnuBSsIENS 616515, @i A, B ereruest uLd 6.10-6H
&1L (Berener. %58e 4 =cosai +sina) LODDILD s P 4
b=cosfBi +sin 3] . 2 \B

a, b QausLisend@ @mLulLd Canemid o—f3 1)

~ A
<
(o)

LoMMILD 13,&,I€ 616  OUSHL JHET QUVSE®SE  (LpEMUID

SADLDHGIGTGT ST, UL LD 6.10
|b||a|sin(er— B)k =sin(e— Bk . (1)

bxa
LD,
i ik
cosff sinff 0|= (sinacosﬁ—cosasinﬁ)lg .. (2)

cosax sina 0

S
X
ISPy
Il

25Cal, FLocTLT(HSET (1) ommitd (2)-6e0(BhS
sinfa— f) = sinacos f—cosasin 3. -

6.3.3 ag a1ds HWIBHHHND Ljsitarl LoPHID GHNIHGHI GILIHIHIHRDHBNTIT LI IsdTLIT{
(Application of dot and cross products in Geometry)

IHBHBIHBT_H) 6.6 (DIGLITGTwIsv Gxpmin) (Apollonius's theorem)
ap&Gsmesp ABC-6v, BC 61681 LG5St B(HLiLeTerd] D e16uiled,

| AB* +| AC’=2(| AD |} +| BD [*) 616w Qoudsi_j Lpemmuieh blemidsas.

Sjay ~
adlyerefl A eretis. B -uletr BHlewevleud g b wopmiup  C -6t

BlavevbausL i ¢ e16t1®s.  BC -6t1 p(hLiyerat] D er6dtLgmed D 65T [Flanev

S s B 5
OeudiLiy bxc AGLD. 616816a, AD = s A GLD. .
2 uL Lo 6.11
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e —— b+ (b+C) 1,y o
@eumraps, | AD['=AD-AD =( > j[ 5 J=Z(!b\2+!c|2+2b~c). ()
Guogyib, BD :25_2@:’?“_5:0;@
s1wGay, | BD|*= BD-BD = [c;bj-(‘:;bjziqﬁfﬂaf ~2b-¢) Q)

FLoasTuT(h&6r (1) ommitd (2) S wieunmilesr g (h&6v H1ewT, BLb GLmiaig),

|A_13|2+|§13|2:%(|13|2+|5|2 +215-5)+%(|13|2+|5|2 —215-5):%(|5|2+|5|2)

= |A_5|2+|§13|2:%(|Z§|2+|A_5|2).

cTer1Ga, |AB? +| AC > = 2(| AD|* +| BD ) m

oIS BHIHHT_1) 6.7
P WpIFCaTeaisHett 2 FHFMeS(BhHI AUDBING THBIUWGTT  LIGHBIBEHSS
UL OFhiGSaId CHT(HB6T p(h LjeTeluileh Fhdld:@GHLD 616w FlnIays.
o L
wp&Csressip ABC-6v, AD, BE 616851 O\Fhighd 1% GHm(h %6 Oaul’ (Hib
yeirerfl O 61651%. AB-g0 F-60 Fhhls@ommi COamal b (H%. AbNiyererf O
61681%. OA=d,0B=0b Lommitb OC =¢ 6T6515.

AD e1651Ug) BC 54 OFhigss) e1esmen, OA e16itug BC -&@d

OFhIGSHTELD. 6TewGal, OA-BC =0.

uLID 6.12

BTG/, d~(6—5) =0,
= 5‘5—5-5=0_ (D)
@)GsCumetTny, BE e1etig) CA-d@d QFhigssl e16ugned, OB eTeiiug) CA S@d
CFHIGSSTGLD. 6TewGas, OB-CA=0.
TG, b-(i—¢)=0,
= G-b-b-¢ =0. . (2)
FLoGTLIM(H&6T (1) Lommitd (2) AEuNIIET Fn (H&H6V HiTesel, HTLD OLimIaUF]
a-¢c—b-c=0

= ¢-(a-b)=0.

2gTaug), OC-BA=0.%58eu, OC 6T6hTLig BA -5@3 OFki@sg) 6TTLgT60, CF 6TehLIZ)
AB 3@5 OFhiGSST@LD. 2AFTeug), C -UDeOHhg USSLD AB -5@ auedmulILL L QF hi@ddid
Ca1(h O auplunsd OFevEng). 6165186, 63 (15 (LpHCHTISSHT &HS5HISCHT(HSET (15 L6
auLpF ClFevaid CHT(hFGTTGLD. u
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IhHH1HHTL_ () 6.8
wp&Gaewid ABC -ev, BC,CA opmitd AB 616851 LIdSEbIS6HI6 edLowilieTeilser wpeomGui

D,E,F erafleb, ADEF -GbT LigLiL :% (AABC -ebr ugtiy) 616w Gleuds i wpawmudleh (6lmiays.
Sja)

wp&Gaewip ABC -éb fliyerefl A eretis. e1aiGal, D,E,F  6165Im)
yeirerflgetlesr Blaneublauds &6 wpamGui AB ; AC , A2C 4B

61651 Qs fE®eT ABHSHBHIS LIGEHBISETTES C\BT6ET B)MewTHISEIGT L]

. G0, AB, AC
2 F E

9

| ABX AC | erevtusney, apsGsnemid AABC -ar ULy %|Ex%| 2AGLD. | Y a
BGsCuneims, ADEF -£03 &(155/%. ULLD 6.13

%|ﬁxﬁ|

ADEF -G Lt

= |(4E ~ 4D)x(4F ~ D)

1

2

1 l|ﬂ§><A—C'|
4 (2

AB_AC
_X_
)

1 Co
7 (AABC -etr ugtiL)). -

6.3.4 uipiTuislled Ljsital 1oPMID GHDISH@GHLU GCILIHIH:SHDBT T LIW16TLIT()
(Application of dot and cross product in Physics)

aIs»yuIeny 6.2
e F -657 QrwehunL 1qeumed sp( Sisemiang sp(b LeTenuied shal LonOnm@m Leremdse
BBBLOGLITE AF6t @ LGOS Qaudl i d cTemed, Aarallovs QFis Gauemev w=F -d @Lb. |

y
~y

= ¥ a’ = =

(o}

UL LD 6.14

R evF gHUBSaID CHrewid GnihiGsTesiip, C\FmiGarewid nmid NfGHTewID 6T6vf6b,
2arelens OFuib Calamev wpedMBUI LS, LFFIILD, LODDILD G AGLD.

IS BHIHHT_1 6.9
S HHT (4,-3,-2) ettt yerauiedmwig (6,1,-3) erem Lerand@ 2i +5) +6k LohmiD

—i —2j—l€ GIGSIM LOMMITS leFSHerlehl CFWIGOLITL 1QGITEY BSTSSLILL L6, AINMIFHET CFUI%

OLo1gs Cauanevanilid: HT6HTS5.
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B [ ® H .  EEEm

&jay

Qasn(RssiiuL L cfenssans afamarey aflavs F = (21 +5] +6k)+(—i —2] —k) =1 +3] +5k .

A, B cretiuemer @GBlE@Gd yereflser wpemGui (4,-3,-2), (6,1,-3) er16t1%. Fiserlehr
B LOLwTEH Qaudi i d = AB= 0B —OA= (61 + j—3k)—(4i 3] —2k)=2i +4]—k .

s1601Gau, feF ST COF 15 OLomds Gauawew w=F-d = (i +3]+5k)-(2i +4]—k) =9 Sv@s6r.
|

IhHHIHBT_{) 6.10 R
o st (1,3,—1) ererm yereudedmpg (4,—1,A) etetim yerafdg 3i —2j+2k opmitd

2+ —k er6tr eflewFsamet QFWGHLITL 1 66D BHTSSLILBHENG. 2AeillanFs6r O\Fuish Garamev 16
AVGHGIT 6768160, A ~6T LD IGDLIG HTCETS.
&joy

QasT(HSaLILL L eflensFsefss efleveray aflavs F = (3i — 2] + 2l€) +Qi+ - 12) =5— ]+ k.

F1%61esT QU L1GLwIFES) CeudL i

d= (40— J+ k)~ (i +3]—k)= (3 —4] +(A+1)k).

2Ae1IwFST OFUIs Casdev 16 AEGSET eTeiLgTe, F-d =16.

<agmag), (51— j+k)-(3i—4j+(A+Dk=16 = 1+20=16.

e1a1Gau, A =—4 erevitt QumiSGmmip

@ Immuu_m)m 6.3 @
F ereip oflengeows, 7 -g0 Havev@eudimiss Qsrem. Lerafuieh o orer gisefler 155

QFWHL(DSHIUBTE, AdHIFNT LBBTRT LPpMISGSEHDGT Aevevdy HBlysSmesr =7 x F
AGLD. S BLILNDF GTGITLIGI FLP6) T GTGSIALD HLPSHHLILI(HLD. I

[=FxF

G®L QL 1qeLd
UL Lb 6.15

eIl BHIHHM_1) 6.11
2i +]A’—l€ eTehieyih allens ASiyered] aunplunsd FweouhEng eresled, (2,0,—1) er6iim

yereepwit Qummid g iaellenguilest ) mrielenFuilesr eTevoresrena) LoHmILD SHend J; OETF T HMETS;

HITGH8T . A (2,0,-1)
&jay .
(2,0,—1) eretim yerafluiesr Flewew Goud g OA=2i—k erestlev, 7
F=A0=-2i +k.
e A A 0 R
Osr(hsstiu’ L leng F =2i + j—k . etaiCal, SpLiLjellens L LD 6.16
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b

1 |==-2k.
-1

N
X
&Sl
Il
| .
[\
—_— O o

25Ga1, Hplielosuie eawaene = —i —2k | =5 whpid SHoFsCsTemFeTHET

’0’

L
J5

10.
11.

12.

2 .
—— ZASLD.
J5

LuapsF 6.1

. (b QULLSGEHGT  owSFOBhLH AL BT P BIewTlelT  @LOWILILGTENSS,

aueTuwtiL(Bip Car(h 2AbBIessiNG CFhiGSSTGLD 6168 QaudsL [ wpemuiled hmieys.

. @ @BFLOLILGHLPSHBHTesISSHGT 2A1q LILIGSSSD S auenmuili(bid BHSHCHT(),

QIS SSEN G O\ FhIGSHTSLD 61657 QLT (Lpewmuiled [Blmicys.

. Oous L wpanmuied, sprF AemeuL’ L Shled AenLoi )b CHTGHILD 6p (1 OIFHIGHTGHILD 6635 (Bl MGy 5.

. P(h FTUIFSITSSGHT eLpewev I L hIS6T spestewmOwimeinl OFhiGSHTs Q(BFLoS:Ta BI(HLD

61657 Qa7 (Lpewmuiled [5lmieys.

. R BwessIHTSHEG eLpenev il L BISET FLOLD 6TesI6Y, 2HbF @IS ILD 631 OF@IISLOTGLD

61657 QLT (Lpewmuiled [Flmicys.

. QeusL i apamuiled, AC ommitd BD xEwiaumenm eLpeneuad) L migermsds O\bTesert HmEsiLD

ABCD-ébr Lty %|E‘><B—D| 6TGoT 16 M1 .

. @Gy 2911555 E6T LoFmLObS B)(h BewTCHT(HSE@H%:G Qe LI’ 1 B)eoeuTdsThise e

LITLILIGTGEGT FLOLDTGHTE 676w Oaudsi [ pewmuiled blmicys.

. AABC -8t 5(h %G (H eiowith G e16stl6b, OlaudsL i (pemmuiled,

(AGAB -ebt umgtiy) = (AGBC -ett uigtiy) = (AGCA et LII:[L'IL[)Zé (AABC -681 umgLiy) 616w

Hmieys.

. GeugL i apewmuliled cos(ar— ) =cosacos f+sinasin B 168 Hlmiays.

sin(ar+ f) =sinacos f+cosasin B e16w1 Glouds_j wpedmuded b micys.

o Hsar (1,2,3) eraiib yarafedmig (5,4,1) eTapiid Lairad@ 8i +2 ] —6k ommiid
61 +2]— 2k 168D LoTDTS e FSeNesT QFLIGOLITL 1QGITTE) BEISSLILIL L 160, N FSET
OFu1s GlLorss GouameVeaniid HTessTH.

wpamGui 52 LoMMILD 1042 DAVGHT cTevawTaNe GbTedr. 30 +4 ]+ Sk LOMMILD
10i + 6 — 8k 616510 QausL 7 HeM6T $lwdF 56iMeh SeLobS fleEsaT, (B BT 4 —3 ] — 2k
6165TD) Qoudsi ey HlanevOleudL Miasd; QsmetL LeTeuieS mba 61 + —3k e1681D Qloudsiaoiy

Blaebalsl 11asd OFne.  yeTafld@ BaTSHIENSG oTetlech, AaelFser OFuis
CaumeuaiLid: HTeH5TS.
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B [ ® H .  EEEm

13. 3i +4] -5k eretrenuid oflens  4F +2] -3k er6tip QoudL ey Heeud grsd Csmasm
L6t eufliinsd QFwevLBEHDS etesled, 2i —3 ] + 4k 61651 QoudL e HlaeClaudL Jrss;
Osness  yerefleowi’t GuTmiss 2aialensuilest SHpLiellaFuilesr eressestana LoHmILD
FanF &0 FHTEFHTHMCT S HTCHT 5.

14. 87 =6 -4k e168D QaudLeovg Hoew Oaisgrssd Qs yerefufe CewebLBLd

31 +6] -3k, 4 —10]+12k wppud 4 +7 ] alevssafler HmiysHmen 187 +37 -9k
61681 Qloudsi_amiy hlewev ClaudL 1Ted C\aTesrL LaTerflenuitt QUImTmisEId HT68ss.

6.4 SHsmaud apr1GILIHIESHD (Scalar triple product)

I aIenyuIsnD 6.4
a,b,¢ e168LGH QT (HSLILIL L eLpedT I Qoudsi (o6 6T6ul6h, (G X D) - GTaHTLIGI AHaIGaUL [FHerNas

SavFufled) wpLiOLIHdHHD cTelILI(HLD. (ﬁ xb ) ¢ b HlavFuleOwim@L. |

GPILjey
(1) @-b ereiugy @ Havaufeduwngeonss (G-b)Xé g QUITHTHDS.
2) a, b,¢ eresTLiGy OFT(RSSLILIL L eLpedTmi O\l [FEHET 676316, (65160 (H6UGT AHUMMIGHT Hlenguied)
APLIOLIIHEHOEET HSLD:
(Gxb)-¢, (bxc)-a, (¢xa)-b, a-(bxc
(bxd)-¢, (xb)-a, (xE)-b, @ (Exb
SHenFudel pLIGILIHIESHRNIT allg N1dhHalSH alaTdheHid
(Geometrical interpretation of scalar triple product)
(axb)-¢ e168m Hevaufed wpriOLBSHBeTEIS),
a,b, oppib ¢ ecraib apetip QeudLfEman axb
P07 yerafluied FhHls@p  leflibLserissd;

OlsessT(h 2 (BUTSSIL(HLD Qs
FHBILDSEHGT H6TT GG  GTCRTGHIGTITGLD.

(axb) ereviug d, b e1ahn Qeudsi fEHemTey

o (hauTdSILBLD  Danesuisnddlesr LiyrieTedesr

Sy

eIevTewIaTUTGHLD.  GLogyd,  (ax b ) Y (5.1/1)) L. -

- a
OeusLiflest SHewFwnengs da oHmid b e16dIm LLLD 6.17

OeudL [TH6HdE QeSLITE AHMLDBEHIGTOT FOTEHSENGHF CF hIGSH TS TSLD.

stewGay, | (Gxb)-¢ | =|axb||¢||cosO| @b @i, O e1eiiigy dxb ommib ¢ AHUIDDIGS
@avi 1L’ 1 Gamewid %@L, ULLd 6.17-6b @BhsI , G, b wHHILD ¢ 6TeILD eLpeitm QoudsL Taaan
@Gy yerafluiled FhHd@id leflibyserisd GCsmes(h HLOSHILBLD B)eessisidd)ewrodd)esr
owid || |cos| erandsnassd@mmid. 5Gau, | (GXxb)-C| e1651L%) DewessisnsdemiodEeT se

ATQUTSLD.
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FHlavaued) wpriGLI(BEHOEMmENTS: HTTLSNS; 1965Tal(HLD CHHMLD LGTL(HEDS).

qgg,rj)mlb 6.1 o i i )
d = aji+a,j+ak, b=bi+b,j+bk opmud ¢=ci+c,]+ck,cTafled
~ a a, a,
(@axb)-¢ = |b, b, b,]|.
\_ G 6 G )
[HleHL1630TLD
FHleawaFuled wpriGLI(BEE06T auaTIemLILIG
i ]k
(@xb)-¢ = |a, a, a,|¢
bl b2 b3
= _(a2b3 —a;b, )i - (a,by — a3b1)} +(a,b, - a2b1)]€:| : (CI; + czj + C3]€)
= (a,b; —asb,)c, +(a;b, —a\by)c, +(a,b, —a,b,)c;
a a, a,
=1b b, b
cl CZ c3
e1651Ga, GHDMLD HlemINSHBLILIL 1 ). ]

6.4.1 Hewaudsd ap1GILIHESHNe1 LisiL|®heT (Properties of the scalar triple product)

Gapmip 6.2 B ~
a,b, wnmib ¢ eTes1LIET TGHEILD eLpesTmI ClUdL F&H6T 616vtley, (a@xb)-¢ =ad- (b xc)

[l L163TID . . o . . R R . R
a=aji+a,j+ak, b=>bi+b,j+bk wpmib ¢ =ci+c,j+ck 16515
b b, b, a a, a,
stei@au, G-(bxZ) = (bx&)-d=|c, ¢, ¢ |=—|¢, ¢, ¢, R &R,
a 4, a, b b, b,
a, a, a
=|b b, b|, R,<R,
o ¢ G
= (axb)-¢
e1a01Ga1, GHHMLD [HlemtISBLILIL L F. [
@GPy

GammLd 6.2-60 @Bbgl, HdFuledls OLpsHeded CaudL [ ommitd LeTefll QL(rS:Be) GBlSmen
QADLLILS GBSE@hEGHET 2 6ren Oeudi TH@hdE Qe uled CoudL i OBEHe Gnlu/b e 1L
@M@ OauafiGu yerafl'l GLmssed Gnlujb @ rSGLOTDI OIS JEHET HLDBEHIGTET QUeDFeU
LomMDTLO6Y @) LomHmLD QFUIIGVTLD. 6T(HS SIS SHTL LTS,
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(G@xb)-¢ = a-(bx?) , g0eesiley <. Lommitd X @Gmlseer Q_Lommmid GlFunueuTd
— (bx?7)-a , Hosuidald Oupssaiett LflomDmi Lt
_ b-(¢xad), gQemafleh . oHmid x GBlsmer @ omhmid QeFuiwevmLd
= (¢xa)-b , Hosudad Oupsesadstt LflomDmL Lt
= ¢-(axb),goewafleh <. opmid x GHlsmaen G LomHmid GlFuiwieontd
GPui®
a,b,c erevtuey G opettml QeudLjser eraley, HawFuded wpriOLpssed (dx b)-¢
eratiUeng [a,b,c] eren1d@m)sEGmib.

[G,b,C] eThL®S OLg a,b,¢ eratiLgsHCDTLD. HevFudeld priOLBIHHeD Lo es
eTaBTanIaney p(h Ouiiquilelr (OFaials anger QeesisIsSlessiiod) Fe1 AeTadald: GUIILGT6D,

BriOLmIEHD G 1911 CLIHEE6) 6Teva LD HDLPSHHLILI(HEDS).

(1) [,b,¢] = (Gxb)-c=ad-(bxZ)=(bxc)-a=b-(cxad)=[b,c¢,d]
¢,d) = (bx?)-a=b-(¢xa)=(¢xa)-b=¢-(axb)=[¢,a,b].

2gnalg), HaFuiled) wpriGL(rdhsedled 2_arer Ceud fEmer 6% aufloFuileh aul L& &pHd)
apedmuiled LorMmLd OFuIcuS T, HlavFulled wpriOLI(hSHEEOGT LGN LOTDITS).

2aGa [d,b,¢]=[b,¢,d]=[¢,ad,b] ;

(2) FlewFuiled wpriOmsHE6 2 crer gGseid @K OausL Tsmar @i omHmid CFUIaIST,
FHlavaued) GlLiprd%edletr odliuneigs) (—1) -246d C(BSSLILHLD. HSBTAIS),

[d,b,¢] = [b,¢,d]=[¢,a,b]=-{a,¢,b]=—¢.b,al=-[b,a,c].
(3) () aCGsenid @ CeussLjE6T FLOD 6Teshed, HavFuNed) APLriCOL(BSHBLD LFSILD HSLD.
AHmeuds, [d,d,b]=06vevgy d-(axb)=0 @Lb.

(i1) aCsamid ) OausL 6T et 6Tesied, HleawaFufed wPLIGILI(BSSLD LFFILD AGLD.

"z I
Gappip 6.3
SHwFuled wpliOL(pdEe, OaudbL T Fa 't 6d ommid FHleFudedls CLrdbEe AFiammles
LIGSSTLIEET [hleawma| OFuIEnG). SSHTalF),
[(@+b),¢,d] = [a,¢,d]+[b,¢,d];
[Ad,b,¢] = Ald,b,é],VAe R
[a@,(b+¢),d] = [a,b,d]+[d,¢,d];
[a,Ab,¢] = Ala,b,c],VAe R

e J
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[hleHL1630TLD
FHleFufledlls OB I:H60 LommILD OaudL [ OLI(HEHBEV LIGHTLSEETLT LIWLIGTLI(HSS,

[(G+b),é,d] = (G+b)xc)-d

[Ad,b,é] = (Ad)xb)-é =(Maxb))-¢ = A(axb)-¢)=A[a,b,c].
B)56snnESHeT (1LpSH6eL (wLpigelenesitt LwicTL(HSS), 1968TaU(BLD (LPpIgaBe6TL GLmiEGnmLD

[a,(b+3),d] = [(b+¢),d,dl=[b,d,a)+[¢.d,ad]

[G,Ab,é] = [Ab,é,d)=Alb,¢,d]=Ad,b,c].
BGB5CLImev, Lomm FLoGSTLIT(HE®TULD (Ko BUTLD. [ |
uFFuopn epedtm OaudbL JEH6T (h Fem Oeudl fE6r elefled, AaunDled TOHMILD (1
Oleudsi_aor Lomm Byessr(h GeudL [fsermesr Grifliied GFriauTs 6T(Lpd (Lpigu/Ld 61657 LIKIGESITITLD QU@GLIIeh

SDMIGTCamTid. @UCuTapg, b e Ceudi fosafler Uasmer HoFuled wpriGLBSB®eLI

LIGSTLI(H G HTERTeUTLD.

Gaxppid 6.4
uFFuwiomm epestmy Oeudt jaemesr Heanauled) wpriO(pdSed LFFwLD 6165 B)(IBHSTEL, LONHMILD
QbbBmev Lor” (HBLp 2ALbeLpesTn) Oleud [FHG@BLD 63(h F6T Ol FHATTSLD.

[l L1630TID
a,b,c eTahTLIGH LFSwomm eLpest )l ClaudL [JEH6T 6T165%.
(szl;) c=0 & ¢ A axb-&@ OFiGHS1S B(HHGLD
& a whpid b AHu Besn(h QausbLiseBH@L
BerewoLing 2 GTe SATSHD ¢ B BSGLD.

& a,b,¢ b T QUL FHGTTELD.
|
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Gaxppid 6.5
ZZ,I;,E 6TGSTID) eLpGSTIY OV THET (5 HOT OUSL [THMTH B)(BdHd CHMANITGTHILD LOHMILD
CUITSHILOTGIIHILOTGST  [(FILIHSHEGT  GEDBBLLFLD  RGTDTAIS] LFSWIODDSTSLD  LOHMILD

ra+sb+tc=0 ererflBa@GLTmID F,5,t € R 616810 Heodufe0seands HTGwILpIQL/LD GTGTLIHTGELD.

[HlehL1630TLD
a= a,;+a2}+a3;c, b= bl;+b2}'+b3/;, c= c,;+c2}+c3lAc 6TGOT .
a.  a, a,
a,b,c 61681M OlouSL TEGT §p(h H6T OQUSL JHGT < I:ZZ’B’E:I =0 1|h b, b|=0
G 6 G

& ar+a,s+at =0, br+b,s+bt =0, c;r+c,s+c;t =0 eITVBESLOTHI G®DBSHLL FLD
PETDTIE BFFWILDDDSTH 2 616 7,5,t € R 6168510 HledFuNeSHeand HrewT (Lpiqu Lb.

& ra+sb+tc=0 TG MBS SLOTMI GH®MHSLIL FLD RGTDTAIS]

LFSWLoDDS1SH 2 66 r,s,t € R 61651m) HewaFuNedEmaen &H1euteunLb. [

/(Bg;rj)rplb 6.6 )
a,b,c LOMMILD ;,&,; GTGhTLIGST eLpadTmy Qloud samend G\smessi aTChewid @essr(h
® QBT@LIYSET LoDmItd p = X,a+ y,b+z,¢, q=x,a+y,b+z,0c, ;=x321+y3l;+z32,mafﬂd) ®
XN g
I:p,q,r] =x, », z [a,b,c] ASLD.

\_ X3 V3 4 J
@iy

GammLb 6.6687LILg a,b,c erGhILIGH P(Ih HATLD ALOWIT CQUSL [JEGT LoHMILD
X g
X, ¥V, 2| #0 erevfleb,
X3 V3 4

p= lez+y113+zlé, q= x221+y2l;+222, hpih  r = x321+y313+z32 6T&®ILD  eLPGITMI
OloUSL [TEHGBLD 6p(1h HATLD AGLOWIT O\eL [TEHGTTSLD.
I(hHBHIHHT_ () 6.12

G=-31—j+5k,b=i-2]+k ¢=4] -5k, ereflév, G-(bXT)-80d H1635T.

&ja)
eLpadT il OaudsL rEerfledt SlenFufled wpriOlLi(hdHI6T auenTwieMLILI,
-3 -1 5
a-(bxé) = 1 =2 1|=-3.
0 4 -5 -
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eihHH1HBT_(BH 6.13

2i —3}'+4l€,f+ 2]’—/3 Lompitd 3i — j+ 2k 616D OloudL FE®AT (I LP&UI) Fihdkdh@HLD
oMbl 1ad: C\sTetrL. Qemenisid &esiLogd)etr HeTHenelewed: HT168Ts.
&ja)

a,b,¢  er6t1m QeudiL fHaen R Yerafluied FhHld@p aflefliblserisd; O\ames. Qaessisid

HesstLosSletr sest svenay |[d,b,C| <A@, @@, d=2i —3j+4k, b=i+2]—k, =31 —j+2k.

2 -3 4
[a,b,¢]1=|1 2 -—1|=-7 erahiusmed, Qeeniars Heaodder s 2enay |—7|=7 e

3 -1 2
AHVGHNTEHLD. |

eIl BHIHHT_(1) 6.14
[+2]-3k 20— j+2k wppibd 3i+ -k aHwu QeudLjser P(h BT OUSGL TEHATTGLD 6T6wT
LGS
Sjay L o
@b, a=i+2j-3k,b=2i—j+2k,¢=3i+ -k
d,b,¢ erevt) QaudL FHer (b SO OuSL T HTTHS CHAUNTESIGILD LODHWILD GLITSHILOTGIHILOTGH
1 2 3
@ Bupgaar [@,0,61=0 @b @@, [d,b,6]1=[2 -1 2 |=0. aaGar QsrRésILLL epsim @
31 -1
OUSLTHG@BLD  §p(h BT ClUSHL JTEHGATTGLD. m
I BHIHHT_1 6.15
21— j43k, 3 +2]+k, i +mj+4k e1etD QUL @ Fe QeudLiser eTeley, m -6

Lo I G; HTCEST .

Sjay
2 -1 3
O BT(HSSLILL L CUSL THET sp(h HT CQUdL [THGT 6TatTLBT6D, |3 2 1|=0=>m=-3.
1 m 4 [ |

IS BHIHHT_1) 6.16

(6,-7,0), (16,—-19,—-4), (0,3,-6), (2,—-5,10) e1657m 57657 LeiTarflH@BLD pGT HaTdHleh Lo LD
6163 [ MIaY .
&joy

A=(6,-7,0), B=(16,-19,-4), C =(0,3,-6), D =(2,-5,10) er681%. A,B,C,D &165ID [B16TS
yeirafls@pld G Sarddled ALoujLd 6168 [hlemid:ds, AB,AC, AD e1651m) eLpGST I Ol FHET §p(1h
F67 OaUdL JTHATTGLD 6168 blemi%% Gauessr(hLb.

AB = OB-O0A=(16i =19 —4k)—(6i =7])=10i =12 j — 4k

—_—

AC = OC—0A4=—6i+10]—6k wnpid AD=0D—O0A=—4i +2]+10k.
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10 -12 —4
[AB,AC,AD] =|-6 10 —6|=0.
4 2 10

s1601Gau, AB, AC, AD 61681D Qoudsi [fHeiT (1B HT CludL FHaMTGLD. 2%5Cal, A, B,C, Lopmitd D
GTGSTID [HT68T & LG EB@BLD G HeMdHleh HLOEHIGHTDEHT. m

eI(hHBHIHBT_(H 6.17

a,b,¢ e161m QaudL HeT P(h HT OQUSL [THGT 6Tevlev, d G+b,b+C,C+a e16t1) QaudLTe@pLD
(B ST OQUSL JTHATTGHLD 6160 b DI6 .
Sjal

d,b,¢ eretim QoL 156 p(h Fa Oeud fH6iT = [d, b, ¢]1=0. HwFufled wpriOLI(HI:H06H

LIGSSTL{BGGITL] LILIGTLI(R &,

[G+b,b+C,¢+ad] =

c1Gat, G+b, b+¢,¢+a e1681D QeudiL [FHeT (B ST OQUSL JHATTGHLD. [ |

IS BHIHHT_1 6.18
d,b,¢ e1atTuGT epatTm) Qeudi fser exfled [d+¢, d+b, d+b +¢]=[a,b,¢]ear Blemdds.
Siay

GammLd 6.6-20 LWGTLHSGS) B)dEHe51d:5/ea68T hlem9gB6UTLD.
1 0 1

1 1 0|[a,b,é]
111

[G+C,a+b,d+b+C]

= [Zi,l;,a] [ ]

Lnama 6.2
1. G=i-2j+3k b=2i+)-2k, ¢=3i+2j+k, eralled G-(bX3) retois.

2. —6i +14j+10k, 147 —10] — 6k wodmud 2i + 4] —2k er6trp QeudLisenmed @i Liu(id
@b LeTefuieh FhHd@ip elafliblsmend CsTes. Bmessisid HesiLodSer THT®aIT;

SHTGEST .

3. 7{+Z,j’—3l€,f+2j‘—]€, 3 +7]+5k eteim Qeusifsmen @ el Fhdd@Ld

aNeflibLsenTasd Csetr. Qaewisnd Hainddler sar Here) 90 ST HVGHET 6160160,

A 65T Lo IeDLIG HTEESTS.
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4. G,b,¢  eT6hID PUh HATLD ADLOWIT eLpedTml OludL JE®ar @b LeTamuied FhHlb@Lb
Mool s TaHd: CEHTEEL. QewessisTSSEs oSSt H6T HaTa) 4 HET AVGHET 6T6u60
(G+b)-(bX3)+(b+C)-(EXa)+(C+a)-(axb) -6 LoBNIGOLIS HTGTTS5.

—

5. b, ¢ 616510 GaUSL [FHTTE) 2 (HauTdHSILI(HLD BTSS0S HH1q LILIGHLOTS6T(HE:SI 565168 (H
a=-2i+5]+ 3k, b=i+ 37— 2k wppitd  ¢=-3i+j+4k  erehm  QeudLFEenTe
2 (haunSSLILRLD Qeewisg &esiiog ST 2 widamed HTets.

6. 2f+3}+1€, f—2}'+2l€ LomMILD 3f+j+31€ GTGST) epedim  OUSLJHET  p(h  F6r
OUSL [TEGTTEGLOT GTGHS; HITCES .

7. d=i+j+k,b=i whmud ¢=ci+c,j+ck eaws. ¢, =1 whpub ¢, =2 erasfled, @b, ¢
61681 QUL [THGIT p(1h BT OleudL FEHTTH @BSGLOTHI ¢; —6T LG INDETS; HTGESTS.

8. d=i—k,b=xi+j+(1—x)k, ¢ =yi+x]+(1+x— )k, ereflev, [d,b,C] eTadILIg X -@WL/LD
V —@Wirp QITDISSHI HLOUWITS] 6T68T [HlehLd:s.

9. af+a]’+cl€, i+k LoMMILD cf+cj'+bl€ 61681 OQUSL [THGT p(h HT CUSL JHET 6T6vlleh, a
ommitd b ASweunnilesr QOL(rdS@GF FonFil ¢ AGLD 6168 [HlemL9d .

10. d@,b,¢ er6ttp LEAwoHD epesTny Qeudi fsafley d, b 168D QeudL i@ @ CFhiEdsTes

2AVG OusLf ¢ elehis. d, b er6hTm OCeusL jE6hsE Qevr il L Garewild % 6T6316h,

S 1 -, -
@ [a,b,c]z=zlal2 b erew Blpyeys. ®

6.5 GaudL_j apriGILIHFEHEHD (Vector triple product)

| arsmyuwIsHp 6.5
d,b,¢ eretiey Qs eLpeiml Qeudl fHer eTesfled,  dx (bxC) erad1Lg @ibeLpetimy
OleudL faarflelr GleudL [ wpLIGII(HEEBED 6T6T HMLOSHLILIBEDS). |

@piiny
a,b,c eresTLIGT TCH&ILD eLpedTmi Oleudsl [TEHET 6Testl6v,
(Gxb)xC, (bx)xa, (Exa)xb, cx(axb),ax(bxc), bx(¢xa)
GTGTLIGTYLD OudsL_[f (APLIGILI(HSHHCBET 24 &LD.
Qeuds i Oupsseiled meTsPlwri'L Ut Eerlesr elewerauns 19estal(hd CHNDS®SBL

OumISCoTLD.

f(?g,g’)mlb 6.7 )
UL i wpLiGLIHEH6L LNTAIBLD LIGETLE®ET Hleawne) O\FuIEn.
(1) (G, +d,)X(bXE) = G x(bx&)+ad,x(bx?), (Ad)x(bx&)=A@Gx(bxc)), LeR
Q) ax((b,+b,)X¢) = ax(bx&)+ax(h,x&), ax((Ab)x&)=A@x(bx¢)), LeR

L (3) ax(bX(G,+¢,)) = ax(bx&)+ax(bx&,), ax(bx(Aé)=Aax(bxc)), LeR
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@GP ey
Oleud L Cpdaed CFLiyLl LeenL Klewne) OFung. is1ais d,b,c 61650 OeUbL [THEHH:SG

ax(bxc)#(axb)xé.

JAUN) UETWIRICYE N E¥ay
d=i,b=i,¢=] eTetiss. 5x(l§x5)=fx(fx})=fxl€=—j.ogmnd), (fxf)x}':()x}':().
a1ani@au , ax (b x&)#(axb)xc.

QeudL i upriGudsmev, HevFuledll CLpdsed aumuievns allards (b eTeafli FHdHTSHDBL
196510u(HLD GHMHMLD QULPHIGEDS.

Capmip 6.8 (GaskL j priGLmESRD aifairdssid) (Vector Triple product expansion)
[ d,b,¢ erasey aT@seILh eLpasT) Qaudst ol 6T, dx (b x &) =(d-¢)b —(d-b)¢ A@Lb. J
[hleHL1630TLD
Ul AFFH GBI 19651601 (HLOTHI CHey O\FuIGauTLD :
a GFwevu(hib CrTsCaTL (Hg HewFuiled x -AdF@Fub, d aupluins OFevaugp b Qeudi (55
BeLITEIZILOTG FTSEIGD 2 GTETITL Y -~HF@FUJLD, LODDILD d , b AHwaiheon 2 6oL SHw

FSMSEHNSG OFhiIFESHT15 2 -2AF@FULD CHTe| OFuIs.

a = alf
b = bi+b,j
@ ¢ = clf+czj+c3l€ @
i ]k
ax(bx3)=aix|b b, 0
C C G

= ai % (172631¢ —bey ]+ (b, — by, )l:t)
= —alblc3/€ +a, (b, —blcz)j' (D)
(5.5)5 —(&'.5)5 =ac, x(blf -I—sz)—alb1 (c1f+czj+c3l€)

=a,(b,c,— b, )j — alblc3l€ .. (2)

FLocirun (ke (1) wopmid (2) AHweummled @i
ax(bxc) = (a-¢)b—(a-b)¢ cransfevL sHg. -

@GP - B B .

(1) ax(bxc)=ab+pc, Qi@ a=da-¢ wpmid B=—(a-b)AGb. AsCas, dx(bxc)

6168TLIGI b LommILD C 6165 OleuSL [7H6Th G Deanesoninen Henddley QK GLD.

(2) Guoguid,
—{Ex(axb)}
(@ -b)a—(¢-a)b]

(Gxb)x¢
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= (a-¢)b—(b-¢)a
sTaGau, (axb)xC eradiLg aLDHMID b 61D Qoudl FHEBSEEG Beins 2 ¢ren
SeTS556 GBS GLD.

3) (axb)xE srahim Qaudifleb, ADLLIS GSPSGHT 26ter b e168) Qoudi ey HHafeb
2 girer Gleud i GTGUIGYLD, a 67681 Oeus ey pHaled Qeveurrs CUsLT GTGIALD H(HS/S.
B)C5CBLmeb, ax(b XC) -6 b a6l GaudL g Bhaled 2 6Ten GaudbLInEad C 6T65Im
QeausLemg phHallsd Qevevns OCsLITEa D H(BSHIS QUICOUTLS, RaiGeud (Eerilesr
QRYE TN FAN OV

A (B(adled 2 6irer Qeuss i) — 1 (B(Haleh BevevTd GlaudL i)
GTGIMLOAI®SHS HTewwIeVTLD. @b A eresig pHaflsd ebeurs OCleudi Faeflssr LyeTerll
OuBSSTGLD LoHMILD 1 6T6dTLIG B(Hadleh @ebevTg Gaud aird el Lomm G)audL [TEHemesT
L6iTerls GBS HVTGHLD 6TGTLIDS ).

6.6 ME&EGHEMIAuAST 1pPHOEDTH®ID LPHID DTHFTehFudedt pDOEPI(HMLD
(Jacobi’s Identity and Lagrange’s ldentity)

Gamppid 6.9 (25CHnAudedr appepmrmsnin) (Jacobi’s identity)
d,b,¢ ersiueT gGaeLd epsiin) Qatdi a6 eresmlet, dx (b XE)+b X (EXa)+Ex(dxb) =0
A GLD.

[bleHL1630TLD
® Qs i wpriOLHEHed6T liflaundsdamsli LuicTL(hSS) 196TalmaesTaunemL OmiSGmmLb.

ax(bxé) =(a-é)b—(a-b)¢
bx(cxa) = (b-a)c—(b-7)d
éx(axb) =(¢-bya—(¢-a)b .
B\FFLo68TLIT(HHeMEHT Fo(HBeVT F6BT(H1NG S (1 Oleudi_THEIETeRT HlavFulledll ClLi(md:sedesr
urfliormmy eblenwitt LwesTL(RESeutTed, ax (b Xc)+bx(¢Xa)+cx(axb) =0 ereun’t QumidGmmip. W

Capmip 6.10 (wrdynehFudsir apmGmrmenio) (Lagrange's identity)

W

Ql

a,b,é,d erehiuies TBHeILD BT Qaudi e eTerlley, (axb)-(¢xd) =

Sy m
Q)
SyoQ

oW

[l L163TID
FHlaFuled) wpriGLIHsEHe0)6L LeiTerm] Lommitb Ceudsi 7 GmlE@aer @) LommmLd OF U ILIGVTLD GTGTLIGTGY,

(Gxb)-(exd) = a-(bx(xd))
=a-((b-d)é—(b-0)d) ("> QeusLi wpriOLBsHEe0esT clifleundsLn)

= (a-é)b-d)—(a-d)b-c)

i

-c

oW

S o
ol
S
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I(hBHBHIHHEM_(1H 6.19
[Gxb, bx¢,¢xadl=[a,b,cT erewn Bmiays.

&)
SHlawaFued) wpriGLI(BEH06T auayuienmantil LwGTL(HES) BHTLD GLimicug)
[axb, bx¢, éxa]= (axb)-{(bx&)x(xad)}- (D)
(b x¢) -8 QaudL [ wpliGLI(BS5e86T LB Caud 1% 61(Hd&I50%5 1w (H
(b x)x (¢ xd) -651 eflifleurdaid smessrGLLb. cTew G,
(bxE)x(Exa)=((bx?)-a)é - ((bx¢)-&)a=[d,b,é)e

Bubioglndenest (1)-6v (DyHuIL, rd GLmicus,

[Gxb,bx¢,cxa) = (axb)-([a,b,é]¢)=[a,b,é|(axb)-¢ =[a,b,c]. ]
eI(hHBHIHBT_(1 6.20
(G-(bx&))a=(axb)x(axc) 6168 Blmiays.
Sjay

QBT SBLILIL L FLOGHTLIML 1965 auavgILMLD 2 6irer QeudiAeb (d x b ) 20 Qeudsi_ i apriGLhdseasT
pS6L ClaudL 1% 6T(Hd %150 TesT(H (dxb)x (dxc) -et1 aflifleundsid H1esaGuUTLD. 61e1G6),
(@xb)x(axc)=((axb)-&)a—((axb)-a) =(a-(bxc)a B
eI(hHBHIHHT._ (B 6.21
G, b,¢,d eresues gGsenih Hieh@ Oloudi (FH6T cTeullah,
(Gxb)x(¢éxd) = [a,b,d¢ —[d,b,¢ld =[a,¢,db—[b,¢,d]a .
Sjay
p=(axb) 6168 s1(DSIFHTET(H (dxb)x (¢ xd) -651 eflfleurdsssLd sressrGLILD.
(axb)x(¢xd) = px(¢xd)
= (p-d)é -(p-&)d
= ((@Gxb)-d)¢—((axb)-¢)d =[a,b,d)¢ —[a,b,c]d
Beieun@m, § = ¢ x d eTew T(W G150 HTEHTL T6D,
(Gxb)x(Exd) = (axb)xg
= @-@)b—(b-g)a
= [a,¢,db—[b.,¢,d)a N
I(hHBHIHBTL (I 6.22
G=-2{+3]-2k,b=31—j+3k,¢=2i-5]+k erefler, (axb)xé woppud ax(bx7)

ASWIDHEDNS HT685TH. GLORILD, D FLOLDTEHLOT 6T68 S HTGETS.

&ja) o
i J ok
QUTWIGHDLILILG, d xb =|-2 3 -2|=7i-7k .
3 -1 3
XII - Sl Bafliwed 262
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i 7k

(Gxb)xé =|7 0 =7|=-351-21;-35k. (D)
2 -5 1
ik

bxé =|3 -1 3|=14i+3j-13k.

2 -5 1
ik

ax(bxé) = |—2 3 -2 |=-33{—54]—48. . (2)
14 3 -13

sTaniGau, FLoasiun(pser (1) whmnd (2) ASweupBledmbs  (Gxb)XE # ax (b X<)erand
H1ETHGDTLD. m

(i) (@xb)x(cxd)=[a,¢,db—[b,¢,d]a

&jay (i)

QUTUIGDDLILILY.,

ik ij ok
axb =|1 -1 0|=4+4], ¢xd=|0 3 —1|=8-2j-6k

1 -1 -4 2 5 1
ik

etre, (Gxb)x(Cxd) = |4 4 0 |=-24i+24]-40k (1)
8 -2 -6

@rGuneps, [a,b,d1c —[d,b,cld = 28] —k)—12(2i +5] +k)=—24i + 24} — 40k . (2)

FLoGdTLM(H&6T (1) ommitd (2) Eweumnmled wmbsl, wpmOmmmento (1) Blmieuriue L g).
apmOmTHenLp (ii)-681 FHLITISSH60 LoressiaufEerilest LN Ss1s I il (HeTerng). m
Luams 6.3

l.G=1i-2j43k b=2i+]-2k ¢=3i+2j+k eafev (i) (axb)xc (ii) ax(bxc)
ASNIQUDEDDS HTCESTS.
2. @@L (b Qaudi iy d-d@, i X(axi)+ jx(ax J)+kx(@xk)=2a cran Hlpiays.

3. [a-b,b—¢,¢—a]=0 eran Hlmieays.

263 QeusL i Qubsesss et LweTUT(HBET
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4. G=20+3]—k, b=3+5]+2k, ¢ =—i =2 +3k erailed
() (Gxb)x¢=(a-¢)b—(b-¢)a (i) ax(bxc)=(a-¢)b—(a-b)¢
GTGSTLIGUMGDMTF FIAILIMTT 5.
2 +3j—k, b=—i+2j—4k, =i+ ]+k erafled (axb)-(GXC) -6 LoHILjS BT,

a=
6. d,b,¢,d eresTLIGH (b HT OQUSL [THGT 6768160, (axb)x(éxd) =0 o657 Blop95.

7. G=1+2j+3k,b=2i—j+k, =31 +2j+k wppnd ax(bx&)=1d+mb+nt erelev,
[, m, n 681 Lo I ST S HITGETS.

8. 4,b,¢ e1etim ALPGITMI AVG ClaudL FaHefled b, ¢ cr68TLGT Q6w oIS OeudL_[fa6iT
LoMMILD &x(l;xé)zél; 6Tesled, a LommID C 6168TM GludL [7H@HsH@ QanL i L GHresib
HI163T .

6.7 apILIfionet aig aidh HeWiHHHW GaidkhL Jahaledn LI

(Application of Vectors to 3-Dimensional Geometry)

aptiuiflionesst Qauerluded GridGaT(HE6T LoPMILD SeMHIGE@aTL LD SHDBIeSE ClaudL FaHeiT
Rh CHISSWINET AeDGLP®D®W AILHIGEHGTNET. 6TevevT CrT&HGHET(HS@HLD HeThisapd R’ 6br
9 1’ SEIHISGTTEHLD. 6315 CBIdGHTL 19 6T & (BhHLOTHES CHT(H 6165TGD ALpshEICDTLD.

R’ -6b 2 aren Lyeiraisefler Os1@iy P -6 o 6rer Gy Gsmiiqeveiowing A, B, C eTaiib
gGseiid epedtm LeTeserley, eTanaiCGuignitd @ yerafsaflss anblunsd Fevap GHm(h P-etr
@ O I SEWILOTS SAGHLOULOTI)] 2 GG LGTGIBET HGDLOHSGIGTGT LITLIL| 6p(1h SGTLOTEGHLD. @

GS®DbSS R CLTLILETaNwL/D LDDID P SeTSHleh 2. G1ar b L6Tarl LoPEDITH
FTSHGHT 16F] AMLOWITF| GTHTMHAITY G®DBSLULFID p(H LeTeflevwuwimaigii GunmieTer @b
FaThiGST GauL’19d CBTET@HLD HehI%6T eTarliL(BLD. SFF g 2GS yeTaflsamant CupmieTer
Qb seThIseT eiiplmenthsg (ReTHL) FeThiseT ereliL(hid. Quigeunet yeTeflmwr CunTs
Qb STHISHET QEHTUITET FTHIGTTEHLD. HGT6), H®GU PG VIS SOTHIFNT TS B HSHHTH.
BCsCuTed, Oeu’19sH6sTeT@sd @etr(h Serhisaflesr GuTg LeTeflseflesr O&T@LIL
GridGamm@d e1er AMwii(bEmgl. @m_riu@Suled. OaudL Faaents LwesL(hdd) CrisGHT(h
LOMMILD S6NhI%ETN6T QoL T LoMMILD HTITLedNLIGH FLOGTLIT(H BT HITGESIGVITLD.

P augailieh o (N6 FLOGTLTL L  AaIey(helledT LigieTer aiblaum(h LeTafluies Flamev
OausL (pLp Hlevmay OCFUiuionesiTed, AHFFLOGTUT(H AHalaugaiwich o (rellesr Gleudi [ FLoesTLT(h
GTGILIL(HLD. p(h FLoGTLM(R Oleudl 7 FLoGTUML THCUT 216V6VS HTTLedlIch FLoGTLIML THGaUT

B(BSHeTLD.

6.7.1 sp(p GBFHGHT 19 631 LIVGIMI Qllg 2IF FLOGSTLIT(HHGT
(Different forms of equation of a straight line)

(5 GBI SHGSHTL 1968 FLOGHTLITL L& F65TdSHT% 1N65T60uHLD @)1 LPEDHETIGH HTEETGUTLD.

o G&ri1q6tT Lig6TeT (5 LeiTarfluyid, ChidGsmL 196t SevFuip Os1(hEs LB LCLTS)

o Gari'igetr hgerer @b yerafser 0\s1(hSHILBGLTS

P CHILIQGHT FLoGiLTL L GeudbL i LoMMILD HTTLeFNIGH cuiqeuhisefleh HTERTeUTLD. §p(h
Gamriigetr 1hg 7 etedim HleavevOleudit ewgd Gsmeter. aGsaid @b yarefl P Aewig o1(hdsid
XII - sewflgaiicd 264
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O\ BT(HSHLILL L HILIHSHITIH®ET I 6T68TD OloudsL[J (Flenmey O\ Fd i jLom my sp(b OBTL FLITesIg GLmLILI(HHMS).
Bss3 COHTLLmess CHr 1968 Olud [ FLoGTLT(h T IL(BEMSI. (B CBIdHGCHTL 1965 Qoudsi i
FLOGTLITL 196D FHIHGHT AVGHHET BBSHHVTLD H606VF Qebeuriogid @(pdHeuTd. p@H Caud i
FLOGTLIT(R, HIGHGEST AVGHDGTLI GLINDIHHSHTE), FHIGERT HE I QI H6VGVF| HIGHGHT A6V, ClaudsL i
FLOGHTLIM( GTGYIGYLD FIGDGHIT HGVGHET QeVeUOILIGTNITC) FIEHGHIT HGE HGVGUITS GUIG 6 GV FIGDGEST
SHV& 2ADTS ClaudL[J FLOGTLIT( 6T LD HMLPSHHLILIHEIDS).

6.7.2 GBiHGHIL 1961 18FHIeTaT 635 Ljsitarl 1opMIDd ChiHGHIL 19 31 HewF
GCaH1HHHILIGHIDGLITSHI GHIL 19 631 FLoSTLIN )
(A point on the straight line and the direction of the straight line are given)
(2) ZIDWT SAVG, aig el OeudL [ FLoetTum(® (Parametric form of vector equation)

Gapmpip 6.11
Bleavev OausL i d eTeaGlE M6 Flevavdd LeTerl] auplunsd CFevaugib, CBT(HESBIIL L

b -4@ @eewiasad 2 aren GhidGarL g6 Qeud i FoeTun(® 7 =d+1tb , @@ e R .

[l L1630TID

oHmid ¥ etedtug) G&migett hgieTer gGsaid (b L6l

QU

OsT(RSSLIUL L Fledeblaudil 7 d eTesd Csmess LeTerfl A 4! \‘E\
. P
P —6t1 flewavGleuds i e1estley, AP =7 —a .

’_,.'

AP eng) b -5 Qewew GTHILISTE,
F-d=1thteR (D) 0 g

26vevs F = a+th, teR . (2) .

B OF1(HSSILL L CHTL 196 HIEHT 260G aiq6l CO)audL [T FLoGTLIT(H %@Lb,u'_w 6.18

G jemy B

581119687 LOKI6TET TBHeWILD 6p(1h LG FleveuGaudsi (7 d +th A@LD.
(b) sI®awT AV AHebevn OleudL i FLoetrum(h (Non-parametric form of vector equation)

AP er6v1Ug) b -5@ Qavewt 61ehLIST60, APxb =0 %@Ld.

ABTAIS, (?—Zi)xlg =0.

B)g1 CH1L" 19 6iT HIMET VG HDHTS g e CeudL [ FLoGTLIT(R 6TeLILI(HLD.
(¢) smieflwetr FLocirum(p (Cartesian equation)

A er6t1m yerafulest 21d & Sgmrmiser (X, V,,2,), P e1651m ereuiesr 2d&SHmamiser (X,Y,z)
wpmid b =bi+b,j+bk eras.  Geewi,  F=xi+yj+zk, d=xi+yj+zk DD
b= blf + sz + b3l€ e16wd FLoastum(®) (1)-6 I @), i, JA,IQ 2AE DT OFB(Lpd:H®ET LI, BHITLD

Oumicug)
x—x =th,y—y =tb,,z—z =tb, .. 4

FLOGTLIT(H (4)-82, QULDSHBLOTS

X=X — Y= :Z_Zl (5)
b b, b,

6T6Y GT(LPSHICRUTLD.
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QFFLotTUnT (PSS (X, ¥,,2,) el6iim yeraf] euplwnasd GFeveugd  b,b,,b, e16tin FHeosF
NEghigEm®end GaretL Ceudl (55@ Denewnuneigones CHTLIQGT  HTT1eS e FLoGTLIT(HBET
21606V FLOFE [T FLOGTLIT(HBET 6TGW AMLDSHHLILI(HEHGTMET.

@GPy
(i) CrisGsr(h (5)-6r Lbs 2 6ren eThgOeut s yerefluyp (x,+1b,y, +1tb,,z, +1b,), 616D
angaied rsH@Ld. i t € R
(i1) spp Ca g6t HlewFd CBTeanFaiiser 2HHCHTL 1967 S elblshisarlssr alblsd FLoLoTELD
eTahTLIGTEY, G&HTL 196 FHlewad CEmangeiser [,m,n e1ailed, GhidHGHTL Q6T &HTTIeduich

FLOGSTLIT(H %6IT

(iil) Foatrun(® (5)-6b, b,,b,,b, @eupmled spaiTny ebevd B)Ievenqest oS IS LFSuiLoTs

B(BhSHT6D, FLOGTUT(HF®ET BHTLD BFFUISHT QIGLILETE QOUITHGTUL MH (ATSSBLOTHTS)).
ommi%, UGSHuNed pFHudamsd CEmesT(herer FLoeiumliqeir GFT&GSulesr oLy
UFFWSSD&GF FLOLTGLD 616wl QUm(BbeTU(BLD. @ Frgessions, b, #0, b, #0 oHpid b, =0

. X—X - z—z, X=X -
sTanTlah, VTN L sTaTLIaNS Y J’1’

b b, 0 b, b,

z —z, = 0 6763 6TLPSHGVITLD.

(iv) x - A5t FlavFd Carengeiiaer 1,0,0 AGLD. 61685180, X -AFF6ST FLOGTLIT(H BT
x-0 y-0 z-0
1 0

Qevevgl x=1,y=0,z=0, @G t € R A@10. QCHBUINGIMI, V -5 5%
x—0 :y—O _ Z_OLDQ')Q/be_O:y_O :z—O

LOMMILD Z -G Fe5T FLOGSTLIM (A BT (LoD
Do (H&6T Lpedm " 0 5 0 "

A GLD.

6.7.3 Gam1HSBHBILC L Gyai({) Latafsar anfuinesd s GhjhGahm ig 61 FosrLin)
(Straight Line passing through two given points)

(2) ST AV G, OleudL [ FLocium(h (Parametric form of vector equation)

Camppio 6.12
Q&1L L HlavavCeudl fE6T d onmitb b QsmessL @ erenser auflwnsd QFevayiLd

GBI HGHTL 1965 FIewT 2A6VE; aulgey Qeudi [f FLoastun(® 7 =d+t(b —a),teR.

(b) HIDEHT AV VeV OleudL [ FLoahTm(h (Non-parametric form of vector equation)
GLOMBEIITL. FLOGSTLITL 1 GOHGYT FHIGHGHT AV, HGVTSH aIq e O\l [T FLOGTLITL T
(F—a)x(b—ad)=0 6165 6TpHEUITLD.
(¢) sMjeflwetr FLoehtum(h (Cartesian form of equation)

A, B eretim yereflseflesr Sidadgmamiaet wpewp@uw (x,,1,,2,) LODID (X,,V,,2,) 6T6HH.

P-6&1 idadgmimiser  (x,y,z)elens. aany F=xi+y+zk, d=xi+yj+zk wHDID

XII - sewflgaiiicd 266

‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 266 @ 12/12/2024 12:30:03 ‘ ‘



___IEEEN ®

‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 267 @

b = xzf+y2}'+22/€ o16rid GaHmmLd 6.12-60 2 Girer
Foetunligey gHi’ @B,  © ,]A',lg AV
BB spLIIL,

x=x =t(x,=x),y=y, =t(y,—¥),z—z =1(z,- 7))
eTeuill QupuSGorid. %FCeu, (X,,¥,,2,) LLHDILD
(X, 9,,2,)  e16oiD  @pLeTeflseT  eublwinsd
O Fevauid G dCHTL 19.65T HTiTIe et FLOGTLIT(H

XThH _VTh 274 6Ta¥ & L SEDB). :
=X NTh 7% ' Lt 019

Qs FLocstum 190 hs (X, V,,2,)  LODDILD
(X,,9,,2,) eraim  yereflser euflunsd  OFeveid  GCrisGsILIQer  HoF  alEBhiseiT
Xy =X, Vs — V2, — 2, AGLD 6Te01d HMHOmid. Gogid @aummid@ eHsd FLoLOOTS 2 GTer
TCHILD et GTETSHGT, GUIILTE X, —X,, ¥, — V5,2, — 2, elciiuedal Q&HCHTL 96T HlevsF
NEF RIS TH HLOI®SH T HTGETGITLD.
eI(hHBHIHBTL_ (I 6.24
o CrisGan® (1,2,-3) erettn yarel euflnssd Qsevdng woHmid 4 +5) — Tk er6hD
Oeudl (h%@ Qe 2 6Teng 616ste, A&CHTL 96T (1) FHImewT H@ OaudL [ Frocsum(® (i)
BIETT AVEG, AeD6eVTS OleudL T FLocstum(ph (iil) Hrjeduiest FLOGTLIT(H BT HTEE8TS.
Sja
Camauwiresr Cx1(h (1,2,-3) er6ttm yererf] aubwinsd OFevdng. 25Ceu, @LiyeTefluie blevev
QuudLii i +2) — 3k 24@Lb.
G=i+2]-3k, b=4i+5]-Tk er6t. etreu
(i) Comanurer GSTL" 16T ST 2@ CaubL [ FLociiun(® 7 =d+1th, @@ t € R <y@ib.
stawGay, 7 = (i +2] —3k)+1(4i +5j-Tk), t e R.
(1) Cormanmest CaHTL Q6 FHIMERT AV AHeVeVTH OaudL [ FLochLT(h (F —d)x bh=0 ASLD.
atawGar, (F — (7 +2] —3k)x (4 +5] - 7k)=0.

X=X _ Y= h_z274%

b b b
Qhis, (x,,,2)=01,2,-3) oHpid Camauwirest Carliqesr HovF elblshiser 4,5,—7

(iii) Crearuimest GaTL 1q 68T HTTLeFIGH FLOGTLIT(HEET

eIeTLINMIS@ NESF  FLooneIeawauT@Ld. 61esiGal, GHeauites GmidGsHTL g6
x-1 y-2 z+3
4 5 -7 [ |

SHIT[T1eNIGH FLOGSTLIT(H 6T
eI(hBHBHIHBT_(B 6.25
(h CRIHCHTLIQGHT HIEnewT 2H6V& Oludl [ FLOGTILIT(H 7 = (35—2}+6l€)+t(2f—j+31€) 67631160,

2AGCHTLIQ6 (1) HwFHOFTOFHHGT (1) HWEW HVG AHVVTH Oleudlf  FLocstm(h
(ii1) &1 1ewich FLoGSTLIT(HSET HAENIUNEDDT FHT6VTS.
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Sjay
OFT(RSHBLILL L CloudsL T ELDGISTLIITI_GZDI_lL/LD F=d+tb 67661/_7) G719 65T FLOGSTLIML L tyLD spLIGIL
BLOG @S S LIug d=3i —2] + 6k wonmitb b =2i -} j+3k . e1ewGa,

(i) b=bi+b,j+bk erafled, Gan'ner Hosaddsmssr bbb, @D, eTerGa,
Osr(hssii’L  Gariigesr Havs  NlElFhiser 2,-1,3  eretrueupmis@ obeF
afwmnwsmuwn@fo. 2A5Cat, TS’ L  CHIligelr HawFd OlBTFHTHGT

2 -1
Jia i r B

(i) GHTL 196 HIMEHT AV, H6VITH Qg el OeudL [T FLochTLm(h (F —d) % b=0.
stenGay, (¥ — (31 —2] +6k))x(2i — j+3k) =0.

(iil) @k (x,,1,,2,)=(3,-2,6) wpmid Cxr g6t Heovg eaflflshiser 2,—1,3 er6LeuNmIGHS

B\ BF FLOLOTCHIEDG.

6160186, GHTL 1Q6OT HITTLeFNIGH FLOGSTLIT(HEBGT x;3 P +12 = 2;6 ASLD. -

eI(hHBHIHHTL_(1 6.26

(<4,2,-3) aiop yerafl onflé Qeeeugp ——=-*+3_2276

4 22
BeamewnuinegIonest GHTL 196 FHImesT AV alqal GeudL [ FLocium(® LoHmILD HTTiedwies
FLOGSTLIT (DSBS HTGHT 5.

@ Hio +2 +3 z-3 ®
O&T(HSSLIL L FLOGTLIT(HBEET rre_ ) i X=X, Y=V _Z—Z

e1atm  GHTLI9M&

o760 oT s = = "
4 2 312 Wi ==y

o167 UL HevLiiug), b=bi+b,]+bk=—4 2]+ %k = —%(85 +47-3k). @HOmbs b
2uewg 8 +4] -3k creip QoudL (5éE Deennuneng) sTend OsaflouTsdd STesTeUTLD.

s1euGay, Gaaauwinen GrisGs1(® (—4,2,-3) erem yeal aufld QaevougyLeir 87 +4 ] —3k
616510 OIS L (5@ QETTUITEALD 2_GTeTF]. AH6VT6V, CH®aUUITES CHITL 1Q 65T HIGDEHT AV Cloudsi 7
FLoGSTLIT(H o -
F=(-4i+2j-3k)+t@8i +4)-3k), teR.

GLoayyid, GHeautimest G 1Q6dT HTTLeSNIGH FLOGSTLIT(HHET

x+4 y-2 z+3 @D
8 4 -3 ' m

eI(hBHBHIHBT (1 6.27

(-5,7,-4) wopiup (13,-5,2)e160rm yeiTaflaseT audlwinassd Fevaid CnidGaTL Q68T FHianesst
UG OeusL[j FLoGTUT(H LoHMILD HT[TLedNieH FLOGTLIT(HSM6NTd &HTevsr%. GLogyiLd, Rbs GbiidGsT(h
Xy -$angamg Oaul” (KL LeTerflenuids HTesrs.
&jay

Coawauuimest CrisGs1m (—5,7,—4) wommid (13,-5,2) e16dim LeTaflseT aubluinsd CFevEng).
e1601Ga, QUi eTamsmaer @aensid@Lb G 16T Sl allblsmhiger 18,—12,6 @D, 2AFTaigk 3,—-2,1
2ASLD.
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FeTes, Gamaunes GriGCsT(H 3i—2]+k etetin Qoudl (546G Deewnuns B HSGLD.
6163186y,
o Carmanurest GridGHTL 1965 FHIMCHT AVG, ailq 6 Cleud [ FLocsTLm(h
F=(=5i+7]—4k)+t(3i —2]+k) <wevevgy 7F=(131-5]+2k)+s3i-2j+k) @@ s,teR
A GLD.

+5 -7 +4
o Coamauurest GHTL 19 68T ST 1edMIGH FLOGSTLIT(HHET oY _Z

3 -2

2IGVGVH/

x—=13 y+5 z-2
3 -2 1

ASLD.

o @HCEIECHTLIg6) 2 6iTer TCHeILD §p(1h LG ludesT emLoLiL)
(Bt—5,-2t+7, t—4) <evevgy (3s+13,-2s-5, s+2)
CrisECHT(H Xy -BeTdand FhLiLETeD, Oai (Hib yeTafluledr z -21d %S OHTanevay LLdFFUILDTGLD.
e16oiGa, t —4 =0, 2AFMeug), t = 4 AGLD. A®SHWIT6D, CHIFHCHET(H Xy -Fardams Caur’ (HLb Lj6Ter]

(79_19 O) %@Lb [ |
IhHHIHBTL_ (1) 6.28

x+3 _y-1 . . . N . A

TS = - =—z o168Tm) CHIdHCHT(H Al AFFHHGBL 6T TDLI(HGHSHID CHTCIBIBCT T HTCESH.
Sjay i

® Car(hsstiuc L CrisCsT (Hé@ Qewuins 2 6Ter @I Oeud i b er6iis. 1966w, ®
n 2; + 2} —kA I - 7 L . . . . .
b=——"—-=—Q2i+2j-k). 245Ca1, b-61 Hvsd OsTeFes1H Gt GUTWIGDLILIG, [HTLD
|2i +2j—-k| 3

Oumiaug

cosaz—g cos,B—g cos _1
3: 3’ 7/ 33

A

Qi@ a, B,y e16s1LeT LpnBul DS X -2, IS y -2Ad & LODDILD OGS Z -AF & SH@BLGST b
TamUBhSGID CHresshiseT AGD. CBTHSSIUL L ChIHFCHT(H AW AFHFG@BLGHT TDHLUHSHILD
Carewrhisepd, b wpemGul AWl AHFFHSGBLGT TNLUBSHID CHTERIHIS@BLD FLOLD 6TGTLIHTCV

a =cos”' (%j, B =cos™ (%j, y =cos”’ (_?lj eTeIL1 QLmIECmTLD.

6.7.4 Gy GChijHGHIBHHBABHGH w1 Gaxrssnn
(Angle between two straight lines )
(2) OeusLF angeuib (Vector form)

F=d+sb wpmpub F=c+td e1eitm @@ CridCHT(HEEESEG BLLILL L GmikiGHTeRILHLD

—

b opmid d er6hm CoUsL [H@BH@G QLU CHTEEILPLD  PETODWITGLD.  HEHIULITE,

G:M 6LV 9=COS_1£ |?.dﬁ| ]
|b[]d] |b[]d]

269 OeusL i QupsessigdHletr LwesTUT(hB6T

‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 269 @ 12/12/2024 12:30:10 ‘ ‘



___IEEEN ®

‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 270 @ 16-12-2022 15:40:19 ‘ ‘

@GP ey
() F=d+sb onpid 7 =¢ +td ererm B, Car(HaesLd avewt

& 0=0< cosf=1<|b-d|=|b| |d].

(i) Qsr@gstin’t. 7 =ad+sb oppid 7 =¢ +td e1asim @ Csm(psesLd Qevewsnuinds B)mdsd
Caamanunesigitp, Lommitd GUITHILDTEIHILOTGT  [BlLIhHET b=Ad, A R0 HaoFuiled
GTGSTLIGTGLD.

(iil) Qer@dstiu’L 7 =ad+sb whpid F=c+td e @ CHT(DH@BLD eTmIGE\HTETH
OFhiGsETeamans B (hdbsd CH@aNUTEIEILD, LoHMILD GUITSILOTEISILOTEST [bILIHEHEET
b-d=0 GTGATLISTGLD.

(b) smjeflwietr auigeuib (Cartesian form)
X=X _Y=» _Z2-%

Bw CridGasr(hseilesr Hrieduics anqeaid FLoesLIT(h&6T . T LomHmILD
1 2 3
X=X, Y=V, 272 . . . — , . .
R 6168160, @aal(h G (HH@bpSHGLD eI’ L GnIbICHTewID 6 6T6HTLIS
1 2 3
0 = cos”' | bd, +b,d, +byd; | S4@ID
b2 +b2 +b>d? +d)} +d}?

GPILjey

(i) b,b,,b, wHpiud d.d,,d, eretim HoF NHshismard Csre CsT(HHSLILLL @)

Can1(haeT Qmennuns Q(Hdad CH®ANUTGISGILD, LoHMILD CUTSHILOTGTSILOTET HLIbEHE6HT

ﬁ = b—2 = ﬁ GTGATLISTGLD.
dl d2 d3

(ii) b,,b,,b, womid d,,d,,d, et HwF ffshismard; GCame, CsT(REsILLL @b
CridCHT(HS6T  ReTMISCETHTn  CFhiGSSTE BBSsd Coranumeigsid LoHMILD,
GurgiLonegLonee Blubsenet bd, +b,d, +b,d, = 0 cT6TLSTGLD.

(iii) Osr(hdstu’ L @ CridhCar(hsaflesr FaFsblsmeangesiaet [ ,m,n, woHpid 1,,m,,n,
61esfleh, OBT(HWSaLILL L CHT(Ha@hdh@& @ tiu’t Gsmewnd cosO =11, +mm, +nn, |
2 GLD.

eI HBHIHHT"_1) 6.29
F=(+2]+4k)+1(27 +2] +k) erevrn Gai g n@d (5,1,4) ommid (9,2,12) e16hm Leirasenan

Bamaewstd@Ld GaL 19 H@LD Qe i’ 1 GHTGHILD HT6E5I%.
&joy

F=(+2]+4k)+tQ2 +2]+k) etaim Gan® 2i+2)+ketetin Qaudl (hé@ Davewnuns
BwssLo.

(5,1,4) ommnd (9,2,12) erettm yereflsamer @aesid@id GrisGari gt Sl aflbFhiser
4,1,8 er6t1LBT6Y, @SCH1(H 4i + | + 8k c1681D QoudL (5@ Qevewnuins B HS@ELD.

61651Ga, OFT(HF&LILL 1 @)aall(B Ca(hH@BH@&LD @i LI’ L &mnikiGHTessID

XII - sewflgaiicd 270



\b-d
[b]|d ]

6 = cos” ],@@@ b=2i+2j+k wimpnb d =4 + ] +8k.

6TaiGay, 6 = cos”

(27 +2]+k)- (4 + ] +8k)| o [2
12{ +2]+k || 47+ j+8k| 3 )

eI(hBHHIHHT_(1 6.30
x=4 y z+l

5 " 5 LoMMILD x;l =2 Zl _z22 e165T) @K CridHGsT(HSEhdS@ Qe i’
GOIHIGHTeRID HTevrs. Qaiellh CHT(HH@BLD BEeMUITETI®AUIT HeVF O\FhIGSSHTRTAILIT
TGO & TGEOT .
&joy

Os1(h s L GridbGsm(hEehetr FLoaiTLIT(hEman

X=X _ Y= h_z2-% X=Xy V=W 272

; b2 = b LODMILD 7 = a = 4 2EwuDIL 65T PLILIL, BTLD OLmiaIZ)

(b,b,,b)=(2,1,-2) wopnd (d,,d,,d;)=(4,-4,2). ey, GETHGSILLL Q)b

GE1(h&@pd@LD QeI L @GnikiIGaHTeuwILD

b~ cor| QW OA D] | _ i 7
J2P P+ (22 4 +(—4) +2° 2
25Cal, O0FT(HSGHILL L @) ChTdGHT(HEGHLD O\FhiIGEHSHTCIME. ]
eI(hHHIHBT (1 6.31

A(6,7,5) ommitd B(8,10,6) er6stm LeiTerilEer auidlinsd OFevaiid GridGammewgy C(10,2,-5)
opmits D(8,3,—4) 616t yeraflser aunbwinsd GFevaid CridbGsmLign@g:d OFhiGESSHTeE 61601
blmieys.

Sjal

A(6,7,5) wmpnd  B(8,10,6) eretim  yereflser  euplunsd  OQFevauid  CrisGsT(H
b=AB=0B-0A4=2i+3j+k a6t QausL (6@ Qewewnuns <weviouyd. Gogyd C(10,2,-5)
ommid D(8,3,—4) erettm yeranser aupluinsd OFevain CwidhGst(h d=CD=-2i +}+l€ GTGHTID)
Qeudsi (55:@ Bavewnuins B)md@Ld. 6TeqGau, Baais Cam(ps@pd@ Qe il L Gasrewiomeig b
onmitb d AHweunpis@ @il L Canemsdh@d FLOLOTELD.

b-d = (2f+3j+l€)‘(—2f+}'+l€) =0 eTet1LSBTED, b , d 6168 QeudL [FHET

O\ FhIGSHTRTUITELD. 6Ta5186, @)K CbiTdCaT(HHG@BLD C\F ki@ S TEIAILITGLD.

LomHmI (LPEOD

A(6,7,5) wnmib B(8,10,6) erettm Lererilsmer @anessid@id GmuidGHrL 19651 Slavg afllFhiser
(b,b,,b,)=(2,3,1) 2&Lb. Coayitd, C(10,2,-5) opmid D(8,3,—4) 61681 LeTeflEmaen Qenesuid@Ld
CrraGsmL g6 HeovF eflflshiser (d,,d,,d,)=(-2,1,1) A&Lb.

bd +bd, +bd, =(2)(-2)+G)D+1)1)=0  oeusted, Baeds  GCsTBSEBLD
O\F BIGSBHTTEUUITSLD. ]
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eIhHH1HBT_(B 6.32
x—=1 2-y z-4 . . x=3 y-3 5-z , )
= = LoMmILD = = o168Tm GHT(HHET Q)eweUTITEEIENe 6T6H
4 6 12 nol -2 3 6 P ® 8
Blye]s.
Sjal
x=1 2-y z-4 . oA - . . . .
TR etest) G&H1(h 41 —6)+12k 1681 Ooudl (55@ Qwewnins @) (H:GHLD
, . x=3_ y-3 5-z PP Lo o
LoHmILD S T3 T e 1681 G (h —2i +3 ] — 6k 616851 CaudL (155G Qawessniins Q)HdGLb.

4i —6]+12k =—2(=2i +3]—6k) eraugTe, @ QaudLisesd @eemurgL. TG,
a1 gsLL L B)m CridGs%1(haH@pLD )eawTumTELD.
LGS 6.4
1. 4i+3)— Tk et QaudLog oo Caudlgnss Csmes yeiref] anfld GFevaug/b
20 -6+ 7k er6v1m OleudL (hd& QewewtuimestgiLonest GhidGHTL g 65T FHIEDEHT VG AHeVeVTH
Oaud L FLocdTLT(R, LOHMILD HTT1eFNIGH FLOGTLIT(HEETS HTCETSE.
x—1 _yt 3 _ 8-z

—4 5 6
Qanesoninengonest GbiidGHTL 1968 FIenawT @ GaudL [, FLoaTUT(H LOMMILD SHT(TleSNicsT

2. (-2,3,4) eretip yeref] euplwinssd GFeaug/d

e16hTm GHTL 19 DG

FLOGSTLIT(HFHGDGT S HT6ET .
® 3. (6,7,4) wommio (8,4,9) eretim yererflser auplunsd GFevaid GridbGsT(h xz ommib yz ®
SThIGET GlauL’ (HLD L|eTENBMETS; HT6H5TS.
4. (5,6,7) wmpnp (7,9,13) eretim yerenser auflunsd CFevad GrisGatiiqer Famad
OFTDFHTE®ENTS H16881%H. GLogyiLd, OFBT(HSHIILIL L @eIai(h LeTels6T auduinasd G\FevaLd
Cri&GHTL 196 HIWewT VG Oeudl [ FLoGTLT(R, LoMMILD HTTledics FLOGTLIT(HS®ETS;
HITGOSTS.
5. 19es10uBLD CHT(HEGHSE QLI I GmIhiGHTCSILD HTCH5T .
() 7= (4 — )+t(T+2]-2k), 7 = = 2] +4k)+s(~i 2] +2k)
(ii) x+4 _ y=17 _ z+5
3 4 5
(iil) 2x =3y =—z oPpmib 6x=—-y=—4z.

Ak +1Q2i + j+k).

, I

6. A(7,2,1),B(6,0,3), wommid C(4,2,4) erciruar AABC -air o d0s6T craflsr, LABC -e06
BTGB,

7. (2,1,4) opmid (a—1,4,-1) eretim yerafsamer Qaewrd@id GrisCsr(® (0,2,b—1) opmitd
(5,3,-2) er6t1m LeTailsamen Qaenid@id GCridGsTL (hd@ Qanew e1estley, a LoHmILD b 6T
Lo I BT BTG .

. 5;__'_52 = 2;)/ = 1__12 LopWILD X = ZZ—;I = 1__—32 61651 GBISCHT(HHET 6T MIHOIHTGHTmY

OFhIGSHTATma 6165160, m ~GiT LD IGHLIG HTCETS.

9. (2,3,4),(-1,4,5) ommiip (8,1,2) er6d1m L6iTes6ir sph CHTL LDl LTS 61655 HTL (H%.
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6.7.5 B GBjHGHIBHHT GCan” (HIb LisiTer

(Point of intersection of two straight lines)

X=x% _Y=»_z274%

LoHmILD L R A N S Qb CridGCHT1(HEET 6T6sll6D,
al a2 a3 bl b2 b3

B5CaH1(hserflest b5 2 6ren LeTaflseflesr ety wpewmBuw (X, +sa,, y, +5a,,z, +5a;) LOHMILD
(x,+tb,,y, +tb,,z, +tb,) AGLD. CFT(RFHHLILLL CaH1(hs6r Glour'iqd GIHTET@BLOTEITED, (b
Oungieunes Leref] @Bds Carcss(hid. AmSiTed, GHT(h&6T Gaul'igdh CBTET@HLD LieTerfluied, sp(p
flov s, t HNIBEBSHS,

(x, +sa,,y, +sa,,z, +sa,) = (x, +tb,,y, +tb,,z, +tb,)

eteiGey, X, +sa, = x,+tb,y, +sa, =y, +tb,,z, +sa, =z, +b,

Bbepeiimy FLocLT(hEeriled a7GHeId @)K FLociLT(hEeiles $iey SressusTe QunLL®BLD s
LoHMILD ¢ -G8T Lo ILBEIT LEGUPGTOT FLOGTLITL L [Flewmey G)Fu'iujomested, OFm(hsli 1 CHT(hEB6T
Qo' Bip Casr(hsani@lbd. Heleurn Qeveevbuieiled, e Gaul'lnd GsT(HETTELD. s 6T
LogieoLr, (246060 ¢ -65T LodliewLr) (DT, @)s G (hH@BbLd Ot 19 & CFHT6T@BLD Lj6iTer] Hlewr&@Lb.

CrisCEm(hsarflest  FLoGTLIT(HSHGT OeusgLj  FLocsTLT(hE6TTS OFT(HSHBLILIL L T6D,
AFFLOGTUT(H ST HTTLeflwics FLocsium(henis ommm) e1(pd) Gomseser apevmulilet G’ (Hib
yeiTeflenids FHressiaurLb.
eIhHIHIHHT_1) 6.33

x-1_ y-2 z-3 x—4 y-1

5 3 1 LoDMILD s Ty T z 61681 G&H1(HH6T Olaul” (KLb LjeTerflanuids HTeETS.
Sjal
x-1_ y-2 z-3 . . . . . . . .
5 = 3 = 2 =5 (e1681%). @G 1960 2 6Tenr TBFeID p(H LjeTefluiledr auigaiLb
(2s+1,35+2, 45+3) ASGLD. x—4 = yT_l =z=¢t (c1601%). @HCHTL 1960 2 6Ter TBHeyILD
5

yerafuilest angand (5t+4, 2t+1, 1) AGLD.

CaT(hSsLIUL L CHT(hH6T Olour’ 198 BT @BLOTGTEY, GleuL’ (HLb LeTerfluied, sp(p Flev s, ¢ -6ir

IREINITE O/ 2ICS
(2s+1,3s54+2,454+3) = (5t+4, 2t+1, 1)

e1ai@ay, 25—5t=3,3s5-2t=—-1 wpmip 4s—t=-3. @beLpesimi FLOGTLIT(HEGTIG, (LpFH6L
Brevsr(h FLoestLT(h H6rfles Sy Hmeset t =—1, s = —1 616518 S SEmG/. s LoHMILD t -65T @UDLOENIL|FHET
eLPGSTITRIE FLoGTUML L Flewmay GFuiSleiimerr. eTewGau, O&T(HSH&HLILLC L CHT(HH6T Gloul’ (HLb
CHT(HFMTGLD. t 2AcVVG] s -6 Lol iIevaeet 2 flus yeireflsemleh (9gbud, Gar(hser Glau (HLb LeiTer]

(-1,-1,-1) er6014 Hewr_ ). =
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6.7.6 B GrIHGCHIBHHBOBHE GewL LI 1L 18571 HTYID
(Shortest distance between two straight lines)
B CridGH1(hEailssr Geur’ (HLb LiTeflenws cTaIeTn HT63TLS 6TesIaLD LoNHmILD @)1k C%m(h %6
BenesnTeTIaaT EOEDeUT GTGTLIEN GTAIQTN] STLOTGTILILIZ GTGILD SNHDMbhEIGTGETTLD.

aIs»yuwIsn® 6.6

Qb CriHFCET(HHT BT HTHHeD AMLOBST6D, AMaU (h SMLD AHewLoujd CHT(HE6T
eTeuTLILI(HLD. |

@SPiny
Q5 CridGa1(hEeT QemeiCsT(hsamTHGauT 2evevg) Gaul’ (Hib Csr(hEerTEBaum @)mLisr,
A §P([h ETLD HWLOULJLD CHT(HBATTEHLD.

| assmywismp 6.7
ymGlauafluied @evewniins @eveumioaid speiTadmGuwiTeiim Gaui’1qd O\BTETEMTLONID 2 GTeT
B CHT(HB®NT @(1h HETLD AMLOWIT CHTHSBET 6165 AHLOGHEGDITLD. |

@i
Qb CrisCaT(Ha6T @ Femd Aiowind; Casr(hH6T

Ll
61681160, 2ASHCHT(H 6T BT BT B (BHHTH). /

Qmewnuns  Qevevnrs  Quess(h  CriEGCHT(H ST
PeTeDOWTGTn)  Gou’igd  OBTeRTL ey, 2A%CHT(HH@HHSG
Qevr 't Grgp  YFEwID  HSLD. RGTNOWITGTI)
OleuL” L mLoeyILh BQenewonLITEa LD 2 G (Y10
CrisCsT(hs@prds@  QLiu’t  16&Sp  Hryoneg),
Qe  QwesidCHT1(hH@pSGID  OFhIGSEHTH 2 66T
Ga1L" (hg:51688T19 65T BGTLOTGLD. B)Cs5CunetTm), (b
garp  2Amownd  CHT(hEers@ QL 1bFHm)
SMILOTGTG, (B HTD AdLwngd B CHT(hEH@hHGHLD
Oriu@ganet GsL (hEa/emqett HeTd 616l auamywnSsliLuBEns. Doesa®n CridGst(hser
Qe CHT(HHMTHEBAUT VS 63(h HATLD ALOWITT CHT(HETTHBUT B)(hIHGLD.

L

2

UL b 6.20

Caxppib 6.13
F=d+sh opmid F=¢ +1b eretin @ess(h DawessiGan(Ha@ns @ @eLLILL L LBFH) LD

g _|@E-a)xb]

H , @i |b|=0.

,rﬂ@umnb".ﬁﬁq S . A@)

OsT(hési’L. F=d+sb opmib F=c+th 668D 17
Ques(h QwawidsGa1(hamar wpenGuw L, wopibd L, 1
eTd1S@MILIGUTLD. L, opmitd L, -&erfletr Lhgieirer A ommitb /;/D// d
Betasim @b yeraflasatlsr Hlaaubeud rser wpeamGur d
wpmitb ¢ e168s. QanResiucL @ Gsn(Hs@pD b -5@ /49 i
B)EILITETDE). B(©) —5— br

AD  eretrug Qsn(hdstiut  @m  GH1(hH@HSGLD

UL b 6.21

XII - sewflgaiicd 274

‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 274 @ 16-12-2022 15:40:23 ‘ ‘



B [ ® H .  EEEm

Qahi@dsl 61655, AB LoDmib b 6165D QaudL 1E65s:@ @LLILL L GnIkGHTewDd 0 6Tasleb,

_ |4Bxb| _|(E-a)xb|
|AB||b| |c—adllb|

(1)

<e11eD, COFhGsmest 1psGsnewd ABD -6 @)(bba),

. d d d
sinf= —=——=—— (2
AB | AB| |c-al

FLoastun(ha6 (1) mmitb (2)-eSwbgl, BT GLmiais

(¢ —a)xb |

d= A , @i |b|=0. u

Gxpmip 6.14

F=d+sb ommid 7 =¢+td e1a81m (% b AewLowinds G (D s@pd@ @evi_ il L 55Oy

SMLD
_|@E-a)-(bxd)| @
h&|bxd| =0
g ®|bxd|
Bl iewTio bxd
OBTRSSLILLL ¥ =d+sb LoPpmID ¥ =C +td 6T6SID 631 HATLD
sAdLowind; CH1(Hamar wpewmGuw L, ommitb L, e1ew1d @mIiGuULD. _ﬁl— @
-
® L, wipid L, 16 Gan@aaisr Bseror A ohpid C 616D % iZ, ®
B yeraflzafless hlevev Qleudi Fa6r wpemBus d LommILd ¢ 6165 . 5
QFT(RISLILL L @IessT(h (h HeTLD ALowind GHT(haeresr
FLoasTLT (Rl Bhg), L, e16him Car1(® b -4@ @eewmunsab, L,
s1eh G d -4@ Qeewnunsayd GBLIL®SS HTeETHGDILD. S A(a) L
=
a@swned, bxd eeug L wppub L, eretin  @resu(p b
Ca1(H5@B%GLD COF hIGSHHTGLD. UL LD 6.22

SD eretrug) L, opmitd L, 61651m @)ressi(h Cam(hs@bd@Lb 0F hi@gdsns 2 6irer GHrL (Hsg5etr(h
o161, A45Cas SD ewg b wppid d e1eim @ QeusL fHEpsGLD OFhIGHSTET Qaudl MTE@LD.
ABHGUITGV, SD R IEN bxd -&& Qenesn et Caudi FT@Lb.

e1c01Ga, % 61681LIg) SD -65 HlavFufeh 2 6Ter Sev@ CaudL 1@Lb. GLoguiLb, LBFHmI HTLD
X

|SD | et6iriigl, SD -6t 1B5mew AC -6t eSL0e0leH eTeamIanauT@LD. ASBT6US),
8 = |SD|=| AC . (SD -&51 Havauflev 2 airen 2@ Qaudi )| =|(¢ —a)- |Zi j

_ [c=a) (bxd)| .
|bxd | @i |bxd = 0. m
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@GP ey
() Ganmid 6.14-60mhg, 7 =d+sb onmib F=¢+1d eTediLGy spesTemOIWwITeTn Olou” (KLb
CEr1(ha6T (2BTaIZ), R STLD ALoutd CHT(H&6T) e1evfled, (¢ —&)-(I; xd )=0 @b

616315 SHT68s1HBMITLD.

X=X _Y=n_z2—-z . XX V=W _ ZI75 . ; . .
2) L= = LoHMmILD = = 67687 CHT(HSHGIT 6pasTeMOILITET DY
bl b2 b3 dl dZ d3

Olour” (BLb (2ASTUS], Sp(h STLD AMLOUJLD CHT(HHGT) 6T6vT60),
N=X% =N T4

b, b, b, |=0

dl d2 d3
IHHHIHBTL_H) 6.34
x=2 y—-4 z+3

1 2 4

Qe i9dOsmeT@pd  yeredl  euplunsd  OFevaugp,  wpmpid  ReredrCsT(HH@BSSGLD

6768 Ca1(hH6T

F=0{+3]—k)+1(2i +3]+2k)  todmiub

O\ Fh1GSHTRIHILDTEST CbiTdGHTL 196 FHIHERT 460G OUdL (] FLOGTLITL DL g FHT68TS.
&jay o o
F=+3]—k)+t(2i +3)+2k) e1681m) GCH1L 1965 HTT1eSlUich FLocsTLIT(H

x-1 y-3 z+1

=5 (cTedT%
2 3 2 ( )
8481119651 LBI6Ten 678HeIGLDT(H LeTefluiesr Semioriy (2s +1, 3s+3, 25 —1 . (1
y 7
B)y6sstL_rmeudy C&HTL 19651 HTITLeFNLIGH FLOGHTLIT x=2_y-4_z+3_ t (eT687%
o 1 2 4
B3:Cs11° 19657 Ligi6TeT TBHeICLOT(H LeiTamuiesr emioiy (¢ +2, 2t + 4,4t —3) .. (2)

Casr(hsstiu’L. Ca1(haeT Gaul'igd CEHTET@HLOTEITE, @ GCuTgeuTer yeTer @)mds
Gouatsr(hLp. 6Tas1Gal, sp(1h fev 5,1 € R H@5@,
(25+1,35+3, 25— 1) = (£ 4+2, 2t + 4,41 -3) .

X,y LODMILD Z ~G5T AF&H SSRGS FLOUIL(HSS, HTLD QLImiaIs)
2s—t=1,3s-2¢t=1 opmnop s—2t=-1.

Bvepeitmy FLocsTLT(hseriled (1psed @ressi(h Frocstum(haamler Siey Hmessmigmed s =1 opmib
t=1 cresdHldLGENE. s opmIDd t-651 @UbSNISET eLPGTDTAISG FLOGTUMTL L [Hleney
OCruifesimest. eteaiGau, CBT(HgsIIL L CHT(haeT GauBHib CHT(hEenT@Ld. QUiOUmups), s -6
woglienu Frocium(® (1)-6b 2ebevg ¢ -6t1 Lodlienu FLoastun(h (2)-6v DS, Daiadlm Car(hHerilesr
Oeu” (Wi yeirerfl (3,6,1) eTev1d HewrSEmg.

b=2i+3]+2k whmubd d =i +2] +4k c167 61(DSGI5 QBT meb,

=81 —6]+k c1amd HvL5EF).

Sy

X

Uy

Il
o N o
N W <o
AN
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BaiCeusL i Osm(h sl L @b Ca1(hs@pdh@LD O\F hiEGsHTe8 Claud TELD.
e16wGar, Gamauwnest CrisGsr1®h  (3,6,1) eretim yaref] euplwnsd GFevaugi et @)
CrigCHT(hE@BSGHLD O\ FhIGEHSTHFHID AGLD. A5Ca, CHmanuret CrisGsT(h  (3,6,1) e16dTM
yeral auwnad QcveugiLe 8 —6]+k oreiin Qoudl (héh@ Davewnunsajd Bd@Ld. eTeuGay,
Caamaiimest CridGHmL 196 GludsL i FLochTLIT(H
F=(Qi+6]+k)+m@8 —6]+k), meR. N

IHHHIHBTL_{) 6.35

F=(20+6]+3k)+1(2i +3j+4k), F=2]-3k)+s(+2j+3k) eam ow Gemmg
Cris8a1(hseT RanesnidGHT(HSMIGLOT 6T68I5HT68%. GLogViLd, AS5CHT(HH@hSH@G QL L L
LOFEmI HMTLD HTCEST 5.
Sja

Qsm(RSasiiL L. @b FLeTUT(HE@entyd 7 =ad+sb ompIdF =& +sd 216 UL (B, BTLD
Qumieudy G =20 +6]+3k, b=2i+3]j+4k,¢=2]-3k,d=i+2]+3k @Lw.

b ) d -6t HavFufedlts QUEBSETS GTAPS LPIGQLITS] CTeNLIDS Qseaunsd HTeETHBDILD.
245Ca, Qs OaudL FaseT Qeewruimest OCaudbl JH6T SHebev. AsevTev, BB GCHT(hH@BLD
B ewaewsiimest GHT(HE6T 21606V,

B CH1(HH@HS%G Qe LI’ L LBFSmI HyLD

[(c—a)-(bxd)]|
® 0= bxd | ®

ik
BUeunepg), bxd =2 3 4|=i-2j+k
1 2 3

Guoauitd, (G—ad)-(bxd)= (—2i-4]j-6k)-(i-2j+k)=0.
e161Ga, @15 CHT1(hH@hdb@ QL il L 1hFHm b uFHud AGLD. AFCal, OHT(HESBILL L

Car1(h&6r speitedmolwiTesTmy Geur’ (Kb CHm(hHamT@Lb. [ |
eI(hHHIHBT_(H 6.36
ﬁ Ao A oA A . . X=3 'y z+2 . .o
F=(2i +3j+4k)+t(-2i + j—2k) ommid S T, 616510 G (HH@h 5@ Qv LI L
LOFEmI SMTLD HTCE5T 5.

o
Casr1(hdstiuL 1L @)m CH1(hEee HImesT 2A6VE algal QeudL [ FLoGTLIT(HSET LpenBUL
Fo= (20 +3]+4k)+1(=2i + - 2k) opmid
F = (31 —2k)+1(2i - [ +2k) @b,
BdFoaTLn(HeEeman 7 =d+1tb, F =¢ +sd 2 L6 UL (B, HTLD GLIDIGISH]
G=2i+3]+4k,b=-2i+ -2k =312k, d=2i — ]+ 2k <@
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@i b ereviugy d -6 HlovFudels QLBGHVTS AHDLDBHIGTTDSS HTETEHBDILD. 2A45Ga,

Qaiaim Car(hsepd Qanevninest GCxm(hserT@gGd. Quess(h Qevesninest GCwiidGs1(haH@nsdha,

Qevr_ i1 L5FHmy Hryip d = % AGLD.
ik
@E-axb=|1 -3 —6|=12{+14]-5k
2 1 =2
I 1127 +14] —5k| 365
’ |-2i+j-2k| 3 m

eI(hHBHIHBT_(1 6.37

(-1,2,3) eretim yerafufel@mbgr 7 =( —4]+3k)+1(2i +3]+k) eratim GridGs1 NG
TR  CFhIGEHSGT  AQUIGHT AFFHSHTTBIS®TS  HTeEsTH. GLoayd, GCBTHSHBLILIL L
Leirerflufed(mbg CridGHTL 19 NG 2 66T LBFAMI HTTSHMBD HT6ETS.

&joy
F=(—-4]+ 3l€) +1(2i +3]+ lg) GTGHD FLOGTLML GOL 7 =ad +1b 2.1 68 D
U ® 1D Qumieus d=i—-4)+ 3k, wpmitb b =2 +3]+ k A GLD. B
OaTgsu’ L (—1,2,3) ereiim yereflevws D eresiayid, GHmL 19681 LOKIGTET T
® (1,-4,3) eretim  eierflenus F  erevweyp @pmléseunip. F CTGHTLIZ _ —| _ ®
D -u9e8l(wb g1 Qs L CridGsm ign@ auemuii(hid OFhiGdsid Lll_f'D ; 2365755@&"@

Gami’ g6t 2iq eT6stled, F e16ttm yeirafullest emioriy (2t +1, 3t —4,1+3)
<@LD. Goayid, DF = OF —OD = (2t +2)i + (3t —6) ] +1k .

b 61681 QaudL i DF -6 OFhi@sg 6TaLST6Y,
b-DF =0 = 2(2t+2)+3(31-6)+1(1)=0 = =1

e1e01Ga, F-65T A4 &HSHTID (3,—1,4) ASLD.
OaT(IsLIL L LeTeuled Bhg OBT(HESIL L CHTL I19MEG 2 66T OFhiGdSId HTTLD (LEFFm)

SIIILD)
DF = | DF |= 4 +(=3)’ +1> =~/26 <iv@sar. -

LG 6.5

1. (5,2,8) er6trm Lyaire) quifld Qaeveugyid 7 = (i + ] —k)+5(2f =2 +k) odmid
P =20 = j-3k)+1(i +2] +2k) @B Can1(Ds@pd@d OFhi@dsnegLome GhidGaTL g6
FIGHT AVG, OUSL T FLoGSTLIT(H LOHMILD HTIT1eSNIGHT FLOGHTLIT(HHEET S HTGH5T .

2. F=(6i+j+2k)+s( +2]-3k) whmb F=0Gi+2]-2k)+1(2i +4]-5k) eretien

SETLD ADLOWITSH CHT(HHET 6160 TL (%, GLogyib, 2A&CHT(HHE@HHG Qe it 15FSmi
SHTTHDHD BTG5,
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x-1 y+1 z-1 , . x=-3 y-m
2 3 4 nol 1 2
O\&BITGIT @BLD 6TesTI6D, m 68T Lo IGDLIG; HITCHEST .

=z e16ttp CHT(HEET p(h LjeTafluileh Oeur’iqdh

x—=3 y-3 . . x—6 z-—1
3 1 ? 2 3

O\&T6IT @BLD 6TeW S TL (h%. GLOGYILD, 2Aeau O)aul” (HLD L6iTerflenuid; HT6Es .

,y—2=0 eretim Gan(hser Oai'igd

5. x+1=2y=-12z wppnd x=y+2=6z—6 creitn CHTHEGT QRIH HGTLD ALOUITS
CE1(h&6T 616514 HTL 19, AUNBING QL LILL L LBFFMI HTTEH®BUILD HTCH5T .

6. (=1,2,1) eresrprareNanfldQgevaigid 7 = (2 +3 ] —k)+1(i -2 + k) a1emCri&Gs1 19D G
BanessnunesgLonest GhidGHTL Q6N FIaeuT AH6VE CoUdL ] FLOGHTLITL L& HTe81s%. GLOGYILD,
B)3CHT(H5EB5%G Qe LU L 16FH M) STTS®SUILD HTCH5TS.

x+1 y-3 z-1

3 -1
O\ FhiGSHIF5 CHTL 1965 2119 UG FT688T%H. GLOGYILD, B)FO\FhiG S SIS CHTL 1965 FLOGTLITL oL

7. (5,4,2) er6dtm Leerilufed)Hhb

o161 GBISHCHTLI19MHE ueTWILILI(HLD

TGO,

6.8 53(h HATHH I LIVGUNI eDHBF FLOBTLIT(E) BT
(Different forms of Equation of a plane)

@ FGTLD GTGATLIGGT H(IhSHTHBSHMS BHITLD 6TMNHGTBEe HMHDMIbEIGT CmTLD. @
|

als»JuwIenm 6.8
R(b SNMSFNGF OFhIGSHTH 2 6T OeudsL [ 2ASFMSHe0T OFhiGIE Hevevg CFEICHT(H
61651 EICmITLD. |

@iy
R FNMSEHGT  CFHICHTLIGHS, ASHNMEHL 2 6rar  pal6leur(n  CrrdGHTL g HESLD
O FHIGSHTSLD.
eiraupeuctaunley  TGH@ID  peTm  OFT(RESILLLTC), QRUh FTSDS  HeSSHHTH
SLomestldHEITLD :
* SSSDGE OlFhigSSIa PG Geusl i DD AHliyeTelliss Qubbs SsaSSNG
2 GITET HIILD.
* FAMSHGHT LOHTGH 6p(1h LjaITer] LommiLd $eTHletr sp(h Q\FhIBHT(H.
* Gy G119 UEDLOWITS eLPGST W) L|GTGHIEGIT.
o TGSl LogeTer (B L6iTafl LoHmid FMSENG QDevewnins 2 6irer @ess(h @anesst
21606V CHT(HHGT HV6VF| OIS [THEIT.
o gangSletr LhgIGTorT @)(h FHhSs LTeNs6T LoHMID STSENG BDOCRTUITE 2 GTET HGHTCV
Qa1 yeraflsamend CFidh@H CHTL 19 NG Bamessiuns Bevevrs sph ChidCaT(h Hehev
R LFFwLoPm CleudsL ij.
F6NHI%ETGHT OaudL (7 LoD MILD HIT1T1e FluicT FLoGTLIT (H H6T GLONBEIITL (FleDeVSNTLI LIIGTLI(HSSH)d

163 GUITLD.
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6.8.1 ZarSh e sp(p CFRIGHIDH WPHID DLH N jeTATUTNBHBHI HATHH DI 2 6iraT
SIYID CHIHHHIILIT L _TeY HaTHD e FLoTLIT

(Equation of a plane when a normal to the plane and the distance of the plane
from the origin are given)
(2) OFAGaT. (h aug ey CeudL i FLosum(h (Vector equation of a plane in normal form)

Caxppib 6.15
2B jerafliclwhgl $MSSDG 2 6rer Hyid p LLHDID SMSSHDGE OFhiGSSTe PTG
QaudLi d eresflev, sanddletr FLoan(h) 7 -d = p A@LD.

[hleHL163TLD

2SO Bhs p 0BTV 2 GTET S61TdEI®CH H(h%I%5.
2adliyeref] O - mhbg $MSSNG aequiliihid O\FhiGaHTL 196
2iq A 6I6H1%.

. ) &
OA -651 HlavFuileh 2 6irer e O\Fhigdg OeudL 7 d 616, \
9etreany, OA= pd @b ‘pd v

Fooeretiug sandbled 26tenr gGsed p@h  LeTer]  P-eir r

BavaQeusLif etasflev, AP e1abLig) OAayd@d QFhi@ss1@LD.
e Ga, AP-OA=0 = (F—pd) - pd=0 x
= (F—pd)-d=0

® Fd=p. (D) ®

Qs FLocs1LIT(R, HeTSE6T QFMCHTL (B g 6w CleudL [ FLoasTLT(h eTesLILI(HLD. [ |

UL LD 6.24

(b) OFEIGSHTL (B euig ey Smjiedlwer FLoehTm(h (Cartesian equation of a plane in normal form)

d -651 v sQ\s1e0FeEeT [, m,n c1681%. stenGay, d = 1i +mj +nk 24@Ld.

Bgmaend Froarum(h (1)-6v ySudL,

Fo(li+mj+nk) = p

P er6t1Lig) (x,),2) m@rf]@b, F=xi+ yz' +zk @b,

e1ewGau, (xi +yj+zk)-(li +mj+nk)=p or Ix+my+nz=p ..(2)

FLoGHTLIT(R (2) AeW15 HeTddletr QFhICHTL (B g6 BMiedics FLocsTLIT(H 6TeLILI(HLD.
GPILjeDy

(1) Fhyeref aufluinsg serid CFeva6lioesiled, p =0 A@GLD. TG0, HeTSHEGHT FLoGTLIT(H

Ix+my+nz=0.

(i) d GTGhTLIGI HTSENG O FhiGSHTe GCoudl 7 eTeseb, d :lz;Tl GTGHTLIGI  HOTSHENSGHF
o : : P L d :
OFhGSST PTG OlusLITGLD. 6Te1Gal, HeTdhdletr FLocsTLIT(H r~m= P 2AeVF

Fd=q, @b g=p|d| eremn@d. 7-d=q e1ehm FLoGTUT(R FMSHe Sl Qg &l

s i FLOGTLIT(R GTGSTLILI(HLD.
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@iy R
r-d=q eretim 'L anqaud FLoehum'iqed, d e16iTLG T6VE OF @GS Ceud rsGai, g

161G OFhIGSS5Id CFTamevaTEBalt @) (hds%d Cosamauievemay.

6.8.2 sp(p GoudkiL_(HdHh@) CFRIGHHHTH CHTIHHHLILIL L 6 LjsiTal aupfuinsky
GCFORND HATHIH N FLOGBTLIT(H
(Equation of a plane perpendicular to a vector and passing through a given point)

(a) QeusL i FoetTun(® (Vector form of equation) -

7]
a erehim OeudLedg FHleawew OeudLgisd Gsme  yeTerdl A L
QULOWITESF CFOGUSILD 1 5@, O\FhIGEBTGIGILOTE FTEHMBD H(HS/%.
FTSSHet1 16gI6Ter TCHeID (1 LeiTen] P-6ir hlewev Geudsi i 7 A P
GTGT .
UL b 6.25

cTer1Gau AP GI6NLIg 7i -5@ QFhIGHBTGLD.

= AP-ii=0 = (F-d)-i=0. (D)

@ggieiiun(p a e1esim Qeudi ey BHlevevOleudi 11sd GsmetL yeref] aublunsd CFealgb
1 -5 @ O\FhIGSHTHIHILDTC HTHSGH ClaudL [J FLOGSTLITL TELD.

@GPy
(F-a)-n=0 = Fli=a-h =>r-hn=q,@kg q=a-n.
@ (b) smjeflwetr Foeirun(® (Cartesian form of equation) @
a,b,cetesues 7i 65 HlovF NBSHEIBT 6Tadllev, 7i = ai +bj +ck HGLD. A-GT AFFSSTIHISET
(X, 1, 2,) 61615 6Te81Gau, FLoctTLIT(R (1) BHS,
(x=x)i +(y=y) ] +(z=2)k)-(ai +b] +ck)=0.
= a(x—x)+b(y—y)+c(z—z) =0
Qa1 (x,,,,2,) 61681m YeiTarf] aufluinad GFebeugib a,b,c

eTGTLIUNEDD Sl aSBBIHTTHS CO)FT68TL Claudi (hdhS
O FBIGSFHTIHILDTCT STSHEIGHT HITIT1e ENIGH FLOGTLITL TGLD.
6.8.3 ZarH A1 Gai” (HHaHIwI[) allg F FLOSTLIT(
(Intercept form of the equation of a plane)

Fi=q etetm sorid OA=a, OB=b, OC =ceretim Oau’ (hg i
FIFT(HE®T TPUMBSHIOTN A AGHSHmen A,B,C  e168Im Cleoo
Leraflsefley FhHsEns 616515, cTeanGau, A -et1 BHlavev Qeudif ai
2AGLD. o
A er1681m @Uiyeirer] QsT(REsIILL L FenSHetT 6% 2 eTengTey, / 0 B
- . R . @,
ai -ii = q AGL0. QFOBhSI 1 -7i =% AGLD. 7
. A UL LD 6.26
BaicunGm, by ommid ck 616t OeudL [FH@HLD O\BT(HI:SBLILIL L
FATSHH6D 2 GBI, | -7i =% LoMMILD k=4 TGS FEG).
c
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F=xi+y)+zk e1ew i = q -6b DgHUIL, BiLd Qupieugy xi -7i+ yj - 7i + zk -7 = q.

61601 Ga, x(1)+y(1)+z(g)=q.
a b c
= £+1+£:1.
a b c

B a,b,c er6t1m Gaul’ (Hg FieET(HE®ST LPpedODBUI X, V,z AHFFH&s6Ted TNLBSSHILD HeTdEesT

Oleu" (B SHIGWT(H GUIg QUF FLOGTLITL TEHLD.

Cxppiv 6.16
X,¥,Z-60 2 6em ax+by +cz+d =0 er6stm Guifluid FLochiLT(h (b STHMBI: GDIHGLD.

[l L1630TID
ax+by+cz+d =0 616510 FLoOGTLTL DL OQSL [T FLOGTLITL T

(xXi + Y] +zk)-(ai +bj +ck)=—d Sievevg T -ii =—d 6168 GTLSEVITLD.

Qs FLocn(h b STSHET 'L auger QeudL [ FLOGTUTL TGLD. 6TeTGal, @55/7@6'5&5[/1_/1_'1_
FoTLn(® ax+by+cz+d =0 eTetiLg BaaTS™Es: GPsEDS. Qi@ i =ai +bj+ck o168
OeusL T HMSSNGIF O\FhiGSHT68 CoudL TELD. [

@iy
P(h FNMGHGHT Qg augaud FLociiun(h ax+by+cz+d =0-6b 2 67167 a,b,c 6TGHTLIGT SH6TdElesT

OGS HetT SHevevg O\ FRIGHTL 196 FHlevF NEFRIBET U@GLD.

eI(hHBHIHHT_(1 6.38

ahlld Duis 12 Sw@sar gsdHd @lusid 6i +2] -3k erein Qeudl (hH@s
O FHIGSHTRIHTEALD 2_GTET FaTddett Geudi [ LoMMILD HTT1eEIGH FLOGTLIT(HEGTS HT6VTS.

&)
@i, d =61 +2 ] -3k wdpitd p =12 e16t13.
6i+2]— 3k 616810 QL e Hevauich 2 arerm RIVG OaudL i d eresflb,

d= =%(6f+2]‘—3l€).
F eI $eTddled 2 6iter a7BsaiOon s yeraf] (x,y,z) -6 Hlewauleudi [ 6T6u16D, H61TddleHr
OFBIGHTL (h auigeu CleudL f FLoesTuT(h 7 - d= P -1 uwiehtu(hs ) Bb GLumpiaig),
7%(6f+2]’—31€) =12.
F=xi+ v +zk 16w @dFLoaunL 1960 (NHUIL & Hevi_riLgy (xi + yj + zk) - %(6? +2j-3k)=12

yeirarflls Gupdsameurs LweTU(HSHE FBbHlestned S b@p 6x+2y—3z =84 61681 FLOGTLIT(H
GHGUUITEST HTESGHT T[T 1eNLIGHT FLOGTLITL TELD. [ ]
eIhHBHIHHM_(1) 6.39

(b SNMSHIGH ST T1eFluwich FLochT(h 3x —4y + 3z = -8 e16vfleb, BT E6T CludsL [ FLOGTLIML oL

S L auqaled Hresirs.
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Sjal
F=xi+y)+zk c1ahigy sensdev o dren agGaaiGLom(m yeial (x, v, z) -6 HleavaadbL [ 676,
Qan(Hdsriul L FLosium e (xi + yj +zk)- (31 — 4] +3k) = -8 Srevevgy
(xi + 1] +2k)- (=31 +4] —3k) =8 16w 6T(LpBITLD. 21FToug), 7 -(=3i +4]—3k)=8
B OF1(HSSILL L FeTSHET S 1L auger Qs [T FLOGTLITL TGLD. [
eI(hBHHIHBT_( 6.40
Fo(Bi—4)+ 12l€) =35 1651 ST SEGHT O\F i@ G ST Hleward; C\FHTF6sTHGT LoHMILD 2AHuNO (B bSI
FSMSSNG aueuli(hid OFbigsHetr Horid HEuwiauneOnd: HT1685TS5.
Sy
d=3i—-4j+12k ommib g =5 616875,
3i — 4] +12k -6i1 Heovauied 2 direr e Qausi i d eralled d = %(35 —4]+12k) @b
OsT(H&SUIL L FLOGTUTL L 13 -460 QUGHES, HTLD OLmIaIs]
(3, 45 12~ 5
r (Ez —E]+Ek) 3
Bz 7-d = p eTeniLh sendHletr QF G (B aulqad FLOGTLITL TGLD.

BdFLoatun 1960 mhs d = %(35 —47+12k) er6t1Lg B0 mbE SMSENS CuaTWILILL L

® RIVG OFhIGIHE CudbLJTE&LD 6168 APECDILD. 616G, d -6 Hews SO ET®FH BT %,I—;‘,% ®
Lobpid B Bibgi senSLIHEG aremUILELD QI EGSIE berid = BGLb. -

eIlhHBHIHHM"_(1) 6.41

4 +2] -3k e16hm Qeudievy HlaveQeusL niad QanesL yarel aufld Oeeveugyd 2i — j+k
61651 OeUdL (hSGF OFBIGSHTRIHILOTCT STEHEGT Cloudsi [ LoHMILD HTTIeF G FLOGKTLIT(HE®ETS;
BITGOOTh.
&joy

Qar(RésiiuL L yerafuies Bavew QeudLi d=4i +2]—3k wpmpib ii=2i — j+k e16ts.

OsTrstu’ L yerefl anflunsd GFeveaugid, FSasHnGd CFhiEdETes GCoudl s
O\s168sTLGLoT6st HendSlest Geudi f FLochrun(h (F —ad)-n =0 Hebevg F-rn=d-n.

6160136, CHAULITES HeTdHeT Qaudsi 7 FLoGiTLIT(H HTeweT )& FLoGSTLITL 19 6D

a=4i+2j- 3k oMb i =2i — ] +k 1T NI, BTLD COLIpIaIS
Fo2i—j+k) = 4 +2j-3k)-Qi-j+k) = F-Qi-j+k)=3

F=xi +y) + 2k erentigHuiL & Koo iug) 2x — y +z = 3 @LD. B Ceu GHEAULITET SHE6T

SHITTLeFNIGH FLOGSTLITL [TEGLD. [ |

IS BHIHHT_1) 6.42

(I [bH(BLD SGTLD AUl AHFFH HE61T6D THLIHSHILD O’ (BF HI68T(HFaIIGH HUBLOIBGITIGH Fa (HH6D
@ aPledwins @ bSHGLoTnI BATEDS 6168160, HSHTLOTEIS (6 Hlwwds LeTerfl aubluimess
OlFevEInG) 61T HTL (H%.
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&jay
X, V,z AFFHGHMD wpewmGui a,b,c e16tim Goul’ (Bg HIBT(HBmeT TNUBSSHID HeTSHHeT
FLoasTLIT(H X % +Z=1 DAGLD. A 21F F: S 561160 a7 DLI(H S&ILD O’ (5 1685 (H Heflett HewevbLlFerlesr
a c

Fa (H&D  R(BHLOTMIGY  GTGTLIGTEY l+l+l=k AGb. @b, k@@ orpled. Qsemest

a b c

l(l)+l(lj+l(1J =1 61607 6T(LPSHEVTLD

a\ k) b\ ) ek Qpenit:
. . X y z . 1 11 . .. .
@)g & LoetTLn (), _+Z+_ =1 GT6SID SETLOTGHIG] PRy 616 [Hlamevdsll LieiTan) auLbluimesd

a c
OFeLEMGI 6Te81GHTL (HEMSB). "
LuamF 6.6

1. «Fyeraluied @upng 7 2A0GS6T OFTmaualleh 2 GTeTg LD, OF @GS SHand eilb)shiseT
3,-4,5 OF168LFHILDTeS FHeTEHSGHT Clouds [ FLOGKTLIT(H HTCET .

2. 12x+3y—4z =65 er6tim HansHlett OFhiIGSSetT HlDFHCHTMFHTEMETS HT685T%. GLOGYILD,

FATSEIGHT FIMET AVG 2A60TH OaudL i FLoeum(h opmitd ASuIed QHbs STSHNS
uTIL(BLD OFhiGHSS6T BOTLD HT68TS.

3. 27+ 6] +3k ere81m Hlevev Qeudi ey Qe yeren aufinas Qeeveugitd i +3 ) + 5k e16vm
® OeudL (hd@TF O\FhIGSSHTRIHILOTET HeTHE6T Qaudi [T LoMHMILD HTITLeFNIGHT FLOGTLIT(HEGT ®

BITGV0T 5.
4. (-1,1,2) er6ttm Lyeirerf] auLpluinsd QFOQUSBILD AUl HF FFHGHL 65T FLOGHTERISHSH 6T MLI(HGHSHILD

GTGESTGHIIGIT G 33 Qe QFmGen oL s OGS TL SILoTesT HeTSEGHT Ceudi 7 LoHMILD
ST 1eSNIGH FLOGTLIT(H BT HITGESI%.

5. F-(6i+4)— 3l€) =12 61657 HOTLD A4l AFFHBG@BL 6T TMLIHSHID Ol (H 5685 (HFH®ETS;
HIT6V0T .

6. (b HETLD AW AFFSHET (LpdDGW A, B,C 61681D LjeToflsamleh Glou’ (Heusbmed o (heaur@Lb
wpdGBasmewnd ABC -1 ewowSGEiL (hd Fhd) (U, v, W) eT6viled, STSHGH FLOGTLITL L5
HITGOSTS.

6.8.4 GH1H)SHHILIN L 3Gy GHM 19 eDIOUITS cLpsIIMI LisiTalg%eT aifuinsd Gaoin

HATHDH M FLOSTLIT(D
(Equation of a plane passing through three given non-collinear points)

(2) ST AV G, OleudL [ FLociTum(h (Parametric form of vector equation)

(Cuppiv 6.17 h

a,b,¢  GredILIGH PGy GamLigevediowing elpetim eTaflseflesr Blevev Geudl [f&6iT eT6sile,
OsT(RSSLILL L @UbeLpedTml LeTeNs6elT aufunsd CFebaVd HTSHGH HIGTT AVG CloudL [
FLocsTuT(h

F=d+s(b—-a)+t(c—a), @@ b=0,¢#0 wppids, t € R @b,

- )
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[blehL 163D Az
0y CarL1geuedLowing pewpGui d,b,¢ 6165Tm OlaudL JHemaern

Hleev Qe FHernsd smessr. A, B,C 61681 LjeTeNS6T el
Gramanunest e O\ FevEng 6161, A%%ECal, Qaunmleh Gnbsd
BB QeudL F&6T LFFwLonm Qaudi Fsenns SmsSLb. B b = 0
wnpitd ¢ = 0e1end QsrerGaurid. SensHletr LBsaTen TGHenILD
@b LaTeh P - Hlavev@audsi i 7 616his.  AD eretiugy AB -di@

Bavewnuns @pd@onmid whpid  DP  eraiug AC -4
Qeewstuins QpdS@Lommid AB -89 B 19 &g 21567 Goeh D 61685TD
yereflevw 61(hdgid O\ameirs. cTes1Ga, LLLD 6.27
AD = s(b—-ad), DP=1(¢-a).
wpHGsresid ADP -e6v,
AP = AD+DP or 7 —d=s(b—a)+(C—a),

@@ b #0,¢ %0 whmid s, teR. ugmeug, 7 = d+s(b—a)+1(¢—a).

851 Os1(hdsi’ L @Gy CHTL IQeUeLOWITS eLPGSTI LGTETSET QULOLITEF CFORILD SH6TdElesT
FIGHT AVG, O\ [T FLOGTLITL TGLD.
(b) ST AVE AeeVTS OleudL [f FLoatTLIT(h (Non-parametric form of vector equation)

207 GarLigevenowins  Loe»nGIL 5,15 ,C  e16him  OleudL [FHmeT Az

® BHlaubleust Jaerisd Osnes A, B, C e16din LeTeflser audinss

Gamannest Farp OFevdEng 6161, 2AFCar Qaunmled Gombag @)
OeusL jEenmalg LFuLLHnSTs Q(hs@Ld. B1b b #0 wHpmid ¢ #0

61601 QBT TGUrTLD.

steiGau, AB=b—ad whpid AC=¢—ad @b (b—ad) pmib

<Y

(¢—a) eratim Geud jseT GCEHmauwines FHenddled 2 arares. GLogyiLb,

a,b,¢ GIGHTLIGH R0y CaHTLIgeueLowing CudL FHET GTGTLIGTEY, AB " LLLD 6.28
e161Lg AC -3 Davessuins @) bdsngy.ctanGay, (b —d)x (¢ —d) eTeLIG STSHDE COFhi@HH1GLD.
FeTSHe) 2 arer a7GHanLb sp(h Leer] P(x, y,z) -6t lenev Qaud i 7 eT6sfled, G 6165Tm Olaudst ani

Blevew QausLmas Csna yarell A4 eufwunssd CQFeagid (b—ad)x (¢ —d) 616D O (hSS
O\ FhIGSBHTIHILDTGT HeTEEGST FLOGTLIT(H

(F—ad)-(b—a)x(¢—a)) = 0 ey [F—ad, b—a,c—ad]=0

Bz Gy Cariigeveiowing epesml LeTeflser aufld COFeOaId FHTSHEHGH HIMET AVG,
2I606VTS GG L [T FLOGTLITL TGLD.

(¢) &mieflwetr FLocsrum(h (Cartesian form of equation)
a,b,¢ 168D HaOaIGL THmeTd C\BTeHL G7 G 1geuedLowig eLpeiim) LeTeflser A, B,C
GTGTLIGUDMIGT AHF F: ST TRISET LPEDBLI (X, V;,2,)s (X5, V552,) 5 (X3, V3, 23) LODDILD F 6T68TM OloudsLemy
Blanev ClaudiL 1155 C\Hess. P e16s1m LeTorluder 18 & SSmimiser (X, ,z) 616y,
ﬁ=x1f+y1}+zll€, b =x2f+y2j+zzl€, E:x3f+y3j+z3/€ LoDHmILD 7 = Xi + ) + zk .
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Qei0oud Faaert LweTL(hSS), @Gy CaHmiigeveniowing CO&T(HSSBLILL L eLpedTml LeiTerlE6T
QULHIF O)FGOILD FHETHS)GHT FIWETIT AVE@, H6VGVTSH Ol L [T FLOGTLITL 19 @068 LGS (HLOTHI 6T(LHSGVITLD.
X=X Y= Z=Z
=X Vw55 =0
X3 =X V3=V Z3— 4

B51Cear 8y G 1gevemLowing eLpedtny LeTaflsel aufld CFebepd HembHlest HijLeduich
FLOGSTLITL TEHLD.

6.8.5 G&HEIHBHIILIC L 53( Ljsitarl auflF GlFevaugHiD G)snsil DIVVTH Byl
GCshL fH@bdhF B)enILITSEAD D Tl HaTdhDed FLOGILIT(
(Equation of a plane passing through a given point and parallel to two given
non-parallel vectors)

(2) ST AV G, OleudL [ FLocium(h (Parametric form of vector equation)
a 61681 [hlevev Oaudl s Olaressr O\sT(hSEliL L LeTerf] A auflF OFevaugd O\&m(hdsii L

Bevevst 2cveuis b, ¢ 168D B QeudL [JHEBd:E BeewnunsaLd (b SETLD 2 GG GTGHT .
SMSHHIGHT LOFI6TeT TCHeILD (5 6Tl P -6t hlanev GleudiL 7 7 eresfled, (¥ —ad),b LopmILtb ¢

GTGSTLIGHT 6p(1h BT OIQUSL [THATTEGHLD.
st Gay, (F—a) e16ttm Qeudi i b Lommith ¢ 168D Qeudi 56T AGDLOG@LD HeTd:H)6h B(BIHGLD.

@ %5Cau, F —d = sb +1¢ ereionmy s, t € R 1681 HeovFufesavand smassiapiqujid. el mba) ®
F=d+sb+ic,@mg s, teR .. (1)

ST IOLIMEVTLD.

Qg CET(hSHLILLL @B Yerafl aufld OFebaigid Qent eveuns BB CousbL JEH@HSHSG
BTG SILOTCY FHETSHEGHT HIGDEHT 246VE aIq 6 CORUSL T FLOGTLITL TGLD.

(b) SIMEHT AVG VeV OlaudL [ FLoehrLiT(h (Non-parametric form of vector equation)
FLocirun (b (1)-g0 L96TeU(BLOT DI 6TLOSGVITLD.
(F—ad)-(bx¢) =0 . (2

Qs Qa1 L @ yeTefl aufld OFebaugid OBT(HISLILLL Banesst 2i6vevTs B)(b
s [THGHS S DGSULITETHILDTECS FHETSHEIGT HIGHGTT HVE A6VTH OVaUdL [T FLOGTLITL TEGLD.

(¢) &smleflwett FLocsrum(h (Cartesian form of equation)
G=xi+yj+zk, b=bi+bj+bk, ¢=ci+c,j+ck wppud F=xi+yj+zk  eraien,
FLOGTUT(H (2)-£2 L96STQI(HLOT M GT(LPSHGUITLD.
X=X VY=V Z-Z
b, b, b, |=0
G ) G
Qa1 Qa1 L @ yeTtefl aufld OFebeugid OBT(HIsLILL L Banesst H6vevTs @)

O [TH6HSE B)GSULITTHILDTES FETSHEIGH HTT1eFNIGHT FLOGTLITL TGLD.

XII - sewflgaiiicd 286
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6.8.6 GHRIGHBHEHILI L G)ye0i(h Hdlldhd LjsTaldmer anfuinsd Gavagpibd s(m
LpFFunopp Gaidhl (hdh3) Glenamiishaid D 6iTal HaTdhd el FLoTLIT(h
(Equation of a plane passing through two given distinct points and is parallel
to a non-zero vector)

(2) ST AV G, OleudL [f FLocium(h (Parametric form of vector equation)

i , beradip Blevev QeusL ismand Qs @) sellds yereflaer A wnmib B enpunss
OFcbaugp ¢ e16dTm LFFuioHm Caudl (H5G BOCRTUITETHILOTCT FTEHEGT FHIWEHT HVEG @Ig el
OeudL 7 FLoGsTLIT(H

F=d+s(b—a)+ic or F=(1—5)d+sb+ic ()

Qi@ s, teR, (l; —a), C GIGHTLIGH @)eneuunTesT Glaud [JHET 21606V,

(b) SIDET AeVG VeV OleudLJ FLoehTLiT(h (Non-parametric form of vector equation)
FLoGSTLIT( (1)-£0 HIDEWT 246V HHVeVTH OIS L [T FLOGTUITL 1% LNGSTU(HLOTD] GT(LHHGVTLD
(F—ad)-((b—-a)xc) =0 (2

@@, (b—a) LoHmih ¢ 61656 B)enesst QaudL TE6iT 2606V

(¢) smefwetr FLocirum(y (Cartesian form of equation)

A -

G=xi+yj+zhk,b=xi+y,j+zk ¢=ci+c,j+ck#0 whpnb F=xi+y+zk eresfled
FLoGTLIM(R (2) -0 1965TaU(BHLOT I GTLPBGUITLD.
X=X Y= z-z
=X Y=y -z =0
G ) G

B)51Ca1, CHMULITET HeTSE6T HTT1eNIGH FLOGTLITL TGLD.

eI(hHBHIHHTL () 6.43
(0,1,—5)  eretim  yerall  aufld  Qaevepd 7 =(i+2)—4k)+sQi+3]+6k)  ommid

F=0-3]+ 5!2) +1(i+ ) - IQ) 61651) G&HT(HB@HS@G QGUITE D_GTETHILOTC FHeTESGH FIHGUT

DIV 2A6VVTH OudL (] FLOGTLIT(H LOMMILD HT[TLeIGHT FLOGSTLIT(HHGT S HT6ETS.
&ja) ) ) )

Cas®auTest Hemd b =2i +3j+ 6k,c =1 +j—k 61681 OloudL TH@HdE Qe ITERLD, d -5
Blanev Ceudi_msd Gsess (0,1,—5) e165rm L6iTer] auipluinsayid O\ Fevauasd; H1esstSGmmid. GLoayiLb,
b obmid ¢ e16sLeT @ewent Qaudi FHET 6he GTGIQYLD HTGBsTHGMITLD. )

CH®maLITEST HeTSHEHGT FHIEHT 260G HeV6VTSH Gl LT FLoesium(h (F —d)-(bxc)=0. ..(1)

~

i ]k
@Uumeps d=j-5k whmid bxé =2 3 6 |=-9i+8j—k erew @oeiun® (1)-eb
11 -1

1DgEL, LD Qumiaus)
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(F—(J—5k)-(-9i +8]—k) = 0

=7 (-9i+8j—k) =13.
F=xi+y+zk ereviugy sandHar Bsieen arGseih @ LeraluieT Haatadbi i crasieb,
Gomasessi FLocsTUTL 19e0(Bhg FHTSEHGT HTiledey Foeum e -9x+8y—z=13 chavg/

9x—8y+z+13=0 eran’iGLmISCmrLd. u

eI(hHHIHhHTL_(h 6.44

x—=1 2y+1 z+1
2 -l

QeUITSAYLD 2 GTET FeTSHEGHT HIGeHT HVG O\eudi [T FLOGTLIT(H, HIGDHGET A6V H6VTS ClaudL [T

(-=1,2,0), (2,2 —1)e165Tm y6iTafEer audluinsd GFevaus/Lb 616810 GHTL 19 MHG

FLoGSTLIT(H LOMMILD HIT[T1eSNIGH FLOGHTLIT(HHEDETS; HITGH5T%.
Sjay A
Caamauinest b CET(HEHILL L CHTL 19 NG D6 GTETLIHTC, ASFETID ¢ =1+ ] —k 6T65ID
Qs (5@ B)ewewnun@Lb Lompith d =—i +2], b =2i +2] —k e16h1m yerenser auflinss QFevai.
¢ HTSEGH FIWeT AVG g el OaudL 7 FLociTuT(h 7 = d + s(l; — 5) +1t¢, @hug s, t € R
= 7 =(—f+2]’)+s(35—l€)+t(f+]’—l€) , @higs, t eR.
o FHOTSHEIGHT FIMEHT AHVG AH6eVeVTS OaudL [f FLocum(h (F —a)- ((b—-d)x&)=0.
i ]k
@i, (b—a)xé=|3 0 —1|=i+2j+3k,
I 1 -1

steuGau, (F —(—i +2)))-(( +2]+3k)=0=F-({ +2]+3k)=3

. F=xi+ yj’+zl€ GTGTLIZI HTSH6L 2 6iTem TGHeIGLoT(H LeiTafuiesr BlavevbardL [ eTauile,
Gromasessrt.  FLoGsTUML 1960 (B  HTSHGT  HMTleduic Floeuml e x+2y+3z=3
GTGTLIOLIMIB GmiTLD.

Luaps# 6.7

1. (2,3,6)e16h0 yarafl auflé @m@@mx;l:y”zz_3

Lo pih x+3 _ y=3 _ z+1

3 1 2 -5 -3
e165TD CHT(HH@HSEH DGMUITIFZILOTGT FTSEGT HIWET AV HWeVTH OaudL
FLOGTLIM(H LOMMILD HTTLeSNIGH FLOGTLIT(H BT HITGESIS%.

2.(2,2,1),(9,3,6) aFfw  yereflser el OFeOeuEgmiquigid  2x+6y + 6z =9 6T6tTD
FSNGSNGF CFhIGEHSTH ADLDAIEILDTET FHTHSGH HIEWEHT AMG AHVUTH Gloud [f
FLOGTLIM(H LOMMILD HTT1eSNLIGE FLOGTLIT(H BT HITGESIS%.

3. (2,2,1),(1,-2,3) erettm yeireflser auipld G)Fevaugip (2,1,—3)LDQ')Q/L'D (—1,5,—8) TGS
yerefaer aupld CFevaid GridGHTL 19N@G Q@ERIUITSAID AMLOUJLD FeTEHSEGHT FHieessT
260G OoudL[f FLOGTLT(R, LOMHMILD HTT1eSNIGH FLOGTLIT(H BT HTCE5I%.
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4. (1,-2,4) eretrm yererf] aupld GFevaugip x+2y—3z =11 e160im SMSENG OFhIGSHTHLD
x+7 y+3 =z ) . . . . c A
R 61651 GSHTL 19 NG DMEHMITHALD AHDLOUJLD FHETHEGT FHIET VG,

216061 CeudL[f FLOGTLT(H LOMMILD HT(T1edNIGST FLOGTLIT(H ST S HIT688TS.

5. F=(1—j+3k)+tQi - j+4k) eeip Ganleor oemenLddugid F-(G+2j+k)=8
GTGHIN FSMGSNGF OFBIGHSSHTRIHILOTCT HTSHHGHT HIWewT eV agal GeudL [}, LoMHMILD
ST NIGH FLOGTLIT(H BT BTG5,

6. (3,6,-2),(—1,-2,6), ommid (6, 4, -2) AEw Gy CHTL 19 QULOWITS eLPGTI LIGTTBET GuLHIF
O\FORID FHTGHET FHICTT VG, FHIMET AHVG AGVTH CudL 7, LODMILD HTTIeduwies
FLOGSTLIMT (DSOS BTGV 5.

7. F= (6f —j+ l€)+ s(—f +2] +/€) +t(—5f —4) - 51€) TGS HATSHBGH FHIGHGHT HVG, AGVGVTH

QUL [T, LoHMILD HTT1eFNIGH FLOGTLIT(HBEDET S BTG 5.

6.8.7 sp(p GHIM) 5() HATHH 1531 DIHIOMIB DB B (HIILITE
(Condition for a line to lie in a plane)

OBT(RIFSLILL L (1B CHTL 196 LOKIGTET SpaICeuT(H LeTerluLd, $6TGH6T L% @) (h:GLD 6T6va LD,
sangHletr QO FmiGsE1(h OFT(hSsILL L CHidGsHTL gnE OFhiGHSTH AU/ 6Teaa LD @) (HLILI6T,
2ABCHITHCHT(H STSEIGH 0K AHLOUJLD. AFTAIS),

(1) F=d+th e168T) G&H1(p 7 -1l = d e1651) HendSlett 5% Qwhb&Tev d-1n=d LoHmiD b-ii=0

® 24GLD. @

(ii) A _YTh 275 616510 GHM1(h Ax + By + Cz + D =0 61681m) S6M5S5)6tT L% B)(BhHSHT60,

a b c
Ax,+ By, +Cz,+ D =0 oppip ad+bB+cC =0 %GLb.

IhHHIHBTL_{) 6.45
x=3 y-4 z+3
-4 -7 12
Sjay
i@, (x,,5,,2)=(3,4,-3) onmib Co1' g6t Havs eNE)Hhiser (a,b,¢)=(-4,-7,12) y@Lb.
FeT55)651 OFhIGHTL 19657 Hleavg aflE)shiH6iT (A, B,C ) = (5, —1,1) 24 GLD.

616510 GHT(H 5x — y + z = 8 616N HETSHEIGD HLOUJLOT GTGTFFTILITT .

QanhdsrucL yarall (x,y,,2z)=(3,4,-3)A%eig 5x—y+z=8 eIip Sen$ms Hewmay

Qsiaumsd STaTHGDILD. 2Uew1eh, ad+bB+cC = (—4)(5)+(=T)(=1)+(12)(1)=—1%0 oTeLGmeD
Fengdlest OFBICHT(h CBT(WSE I L CHTL19MHG CFhGSSTISH A6v6ev. 611G, O\BT(HHHIIIL 1
Gairnenig) OsT(HSSUIL L FeTSS6T LOF ALOWITS). -

6.8.8 Qyand CHIH®HeAT 53C) HATHILHD DITHLOMBHDBHTCIT [HIL 1363601
(Condition for coplanarity of two lines)
(a) QeudLj angeud &L (HLuT@E (Condition in vector form)
F=d+sh Lodmib ¥ =¢ +td eratTLIGT Qa1 L @esr(h @6t VTS (15 HETLD
2ADLOUJLD CHT(HHGIT 6T6G5T%.
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25Ca1, 2Amal PC1 FaTdHd QBSHGLD. ammip ¢

b <d
2Eweinem BHlaeblaidi Faenisd C%nes @)m Lereflser A Lopmitb A? a) } /
Ll

C e1651%. 61a1Gat, A opmitd C 61651m @aail(h LeTNBG@HLD HedHeH

= 1
— — C 2
1B Sieioujip. b opmid d 61681 CuSL TH6T STSENEG Beevoniins ©)
— — /:/
2 66T Qs [TH6T 6T65TLISTEY, b X d 6T6dTLIG SMEGENEG C\FhiIGIHHT1% d
UL b 6.29

2AMLOUJLD. 67651 Ga, AC GTGSTLIG) bxd -5& O\ FhIGSHTGLD. ABTRUF],

(¢-d)-(bxd) = 0

B51Ceu @7cvs1(h CH5GHT(HST B H6MTGH6H HMLOGUSN G CHMANLITCH (FILIBEHEGSTWLITSLD.

(b) smieflwetr angeaud s EHLIUME (Condition in Cartesian form)
X=X _Y=h_z274 LodmiD X=X Y= 275
by b, b d, d, ds

ADLOUYLD 6T6BFIGY,

e165TD CH1(HH6T G Handdhled

B51Cau, 051(HS5SIUL L @Tesst(h CoHm(hE6T BT HeMHEIGD HLOGISNIEHTET HT[TLeENLIGHT 6uIg6ud
&L (BLILT(H ASLD.

6.8.9 59Gy HATHHV DisHIOUID G)ewaIt DIVVTH BJI() CHIHHewaTds
GCHTDIHITAT HATHDI FLOBTLIT
(Equation of plane containing two non-parallel coplanar lines)

(2) sIdewT AV OleudL [ FLocirum(p (Parametric form of vector equation)

F=d+sb LODDID F=c+td GIGhILIGH RC7 HeGHleh Loup Bewesst Sevevrd QTess(h
G&1(h %6 6T68T%. 6Ta1Ga, bxd #0 AGLD. ;0 61681 Oloud L amiy Blawev0laudL [TT%HS; O\HT6ETL HaTdd)eD
2 ¢irer gCsamClon(h yetefl P 616iis. 2%%5Gal, % —a,b,d LoMMILD 70 —¢,b,d er6hTLIGY P F6T
OQUSL JHOTTGLD. HEDSHUITE, % —a=th+sd ALV % —c=th+sd AGLD. 6T01Ga1, CHEaUUITGT
FTGHSGT FHIEHT AV, Ol [T FLoasTLIT(H r=a+th+sd or r=c+th+sd A GLD.

(b) SIDEHT AVG VeV OleudL [ FLoehrLiT(h (Non-parametric form of vector equation)
r=a+sbh whmnb r=c+td erGhILIGH RC7 HaTdSHled AdLoujid Qewewt AevevTH BTessr(h
Ca1(h 6T 6T65T%. 6Ta1Ga, bxd #0 AGLD. ;(; 61681m GleudL_awrT hleanev ClaudsL 1% C\BTETL Hemddleh
2 eirenr gGHeIOoT(h LeTen] P 61651, 2A5Gal, a —a,b,d LoMMILD a —¢,b,d  er6hTLIGYT P(H ST
OQUSL THOTTEGHLD. ADBUITCV, (a — Zz)(z; X 2) =0 26bevg/ (;0 — 2)(5 X 67) =0 AGLD.
e1601Ga, (17 - Zz)(l; X Zz’) =0 6Levg/ (17 — 2)(1; X 3) =0 61657LIg) CHIAUUITEST HETHSGHT FIHGHT

DIV 2A6VVITH OIS [] FLOGTLITL TGLD.
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(C) &mjedlwett auig eud FLocrum(p (Cartesian form of equation of plane)

X=X _Y=n_z2-% LodmID X=X V=¥ 275
b b, by d, d, dy

Bressr(h Cs1(hsamannds C\&TessT(H6T6T H6TSEGHT HTTLeduic aulgald FLociLm(h

25 PGy FenHHleh eLouyLD

X=X Y=y Z-% X=Xy V=V, Z—2,
by b, by | =0 ooz | b b, by [=0
dy d, dy d, d, d,

eI HBHIHHT_(1) 6.46
7= (—f _3; —51€)+s(35 157+ 71€) LopmtD 7 = (25 147+ 61€)+ r(f 147+ 7/€) B Gan(Hsar
P67 Feanddled Heiouyd e1605ETL (B, Gogib, @HCET(hs®arnd SHeiciss3% CETetT(heTen
FMSSGHT FIEHT AVE@, A6VeVTSH Ol [T FLOGTLITL GDL &5 BTG .
Sjay
Oasr(hdstiuc L @essi(h CH1(hHeNedr FLoGTLITL GDL
F = d+th ohpid 7 = ¢ +sd L6 UL BLOGE: Hevl_LILig)

G =—i-3]-5k,b=31+5]+7k,¢=2i+4]+6k whmid d =i +4]+Tk @LD.

Bever(h CH1(hEeT G Farid AenLoujip CH1(HEeTTH B)(hd:dd: L (HrimT(h (E’ —a ) . (5 xd ) =0

i ]k
® b, bxd=[3 5 7| = 7i-14]+7k i ¢—a=3i+7]j+11k @
1 4 7
AOuTLps) (c-a)(bxd) = (3z’+7j+111€)-(7i—14j+71€):o 2AGLD.

e161Gal, QFT(HS&LILL L @ressi(h CHT(hE@HLD GT HeTddleh AemLoujip. @UIOLTLpg, Daeis
CHT(HH@BLD HLOUILD FETSHEIGH HIGHGHT AV 2H6V6VTH OlaudL [T FLOGTLITL L& H1essTGLITLD. spGy
FandHlev 2emiowjip @ressi(h Cxm(hHamend; GO\H1ews Heddesr Geudi [ FLocsTLIT(H
(F - 5)-(Z;>< c?) = 0 <HGLD 6163 HTLoMIGEITLD.
Bs&iasun’ g6 G = —f —3] =5k opmibd bxd =7i —14)+ Tk e1anugduiL, Brid Qumiaig
(? - (—f —3j— SIQ)) . (7f 147+ 7l€) = 0 616NN FLOGSTLITL TEHLD. AFTAUZ), I - (f 27+ /g) =0 AGLD.

B)51Ga1, GHEANLITCT FHTSHEHGHT HIEHT H6VE HeVeVTH QUL [T FLOGTLITL TGLD. n

uuaps 6.8

1. F=(51+7]-3k)+s(4f +4] —5k) ommid 77=(8f+4}'+51€)+t(7f+}+3l€)%£w6$n@5m

G $61TS)6h ALOU|LD 616575 HT688T1NG:%. BLoaVILD, B)SCHT(HEET HGLOUJLD SETHEIGH FHIWGHT

SIVG, H6VGVITSH OIS L [T FLOGTLITL GOL & HTCESI%.
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x=2 y-3 z-4 . . x=1 y-4 z-
2. = = LoMHMmILD = =
1 1 3 nol -3 2
61615 &ML (H%. GLoayiLb, B)&GHT(HHET AGLOUJLD H6TTEE)6sId HTCHTS.

> 61681 CHT(HHGT §p(1h HeTdH6D HemLo/LD

xol_y=2_z-3 L x3 yo) oo
T T e B
2ADLOEGST DG 6768160, m-65T CaumyLit’ 1 QUouILoENIL| BT HTCEST .

3.

2 Car(hser Cr  Herddled

4. x2—1 _ )//“1‘1 zg LoMMILD xg‘l _ y;l :% S CH1(h56T B HaTddleh SeLobeiTnest

eTavlled, A -6o1 Lodliewud Hiesis. Goaid, Qaall(n GaT(hEmaend GBI HeNhisemesr

FLOGSTLIT(HEHGGT S HTGET .

6.8.10 Qyan(® HaThis@bshF L rnn" 1 Gxrswnbd (Angle between two planes)
B1p HeTHIHEHSEG QLI L CHTewIDTesg) HHdbFerhisaner 6\FmGHT(hs@hd:@ Qe LI L

Ca1essSN@GF FLOLDTEGLD.

Gaxppip 6.18
Fehiy = p, LODDILD ¥ -7, = p, AW @) SeThISEHSS QL LIl L GnihiGHTewD 6 cT6sfleh

7 -7,
O =cos'| 2
7|7,
@ [Blep 1L 1630T1D

Py = p, LoDmILD 7 -7, = p, AEW @ SMhIS@HSG @ewL i L
GIHIGHTGRILD O GT6HTLIGI AGShIGENGT O\FhiGSS CaudbL JE6T T

wHmib 71, ASweunnisE DLl CaHrewioT@d. eTesiGa,
cosf = |lfllf2| = @ =cos” |lfllj2| .. (1)
7|7, 7|7,

@GPy

UL Lb 6.30 |

(i) 7-i,=p, OOID F-i,=p, AHW QB STHISET RGTNISCETGHTN OFhIGISTT®ma
6T68ley, 7, -1, = 0 AGLD.
(i) 7-1, = p, OO 71, = p, AHW Q)b Sehiser Gawewr eraviled, 1, = A, , @G A P
FHlavFuiled @LD.
(iii) 77 = p 16570 HMTGH NG QMETTULITS 2 GTGT HeMTGHEHT FLoasin(h 7 -ii =k, ke R @Lb.

c I

HDwio 6.19
ax+by+cz+d =0 wopnd ax+by+c,z+d, =0 AFw FoThSEHSG QL LILLL
|a1a2 +b,b, +clcz|

\/al2 +b12 +cl2 \/az2 +b22 +022
. J
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[hleHL16NLD
ax+by+cz+d =0 wwppidb ax+by+c,z+d,=0 wbw  garhiseflsst CFhGHTL(H

Qaud Fser wpewmGu 7, LHmID 7i, eTehias. 1etTa, 7, = a,i +b1}'+cll€ LopmILD 7i, = a,i +b2j+czl€

2A&LD.
61651Geu GHmMLD 6. 18-6871 FLoasTLIT(H (1)-£011 LWIGTLI(H &), HEThISHEHS@ e LU L &mikiGHTessID
0 crevhlev,
+bb, +
6 =cos™ [aa, + b, + ) S EIEATEAE -
\/a,2 +b” +c \/az2 +b7+c,’
@GP jeny

(i) ax+by+cz+d =0 woppind a,x+b,y+c,z+d, =0 6I6ID SMAISET 6p6sTDIHOIHTGH DI
OFhIGdSl eTestle, a,a, +bb, +c,c, =0 AGLD.

(ii) ax+by+cz+d =0 whpid a,x+by+c,z+d, =06165TD FTHISET BEDEHTULITHIDC

aranfler, =26 gy
a, b, ¢

(iii) ax+by+cz = p e1651) SMTSFHNEG Qewewsnuest Hendhletr Frociiun(y ax+by+cz =k, ke R
ASLD.
@ eI BHIHHT"_(1) 6.47 @
P (2z°+ 27+ 21€) =11  wopnd 4x—2y+2z=15 Sdu  SoTESEEEEG @®LIULL
SDIBICHTCTSHMBS HTCETH.
&joy
P (25 +2]+ 2/€) =11 oppid 4x—2y+2z=15 adw seriseier QFmGsm (H CeausbL a6
e 7i, =27 +2] +2k wbmitd 7i, =4 -2} +2k @b,
OsT(HSSILL L HeTHISEHSEEG Qe i’ L GnikiGHTewid 0 6Testleh,

) _1[|ﬁ1.ﬁ2|]_ (|22 +28)- (4 27+ 2k) | _1(\/5)
=CO0S =CO0S = COS

7|, 27 +2] + 244 - 2] + 2k 3

6.8.11 sp(p GHIL 19 DGID LOPMID 53(H HATHHDGHID GhewdL LI 1 GHTwnn
(Angle between a line and a plane)
P CETLIDSGD PDIDd @ FTSENGLD @il CHTGILTIS,  HeTHHe
O FmGSHTL 19 H&GLD O\BT(HFSHLILL L CHTL 19 HGLD @i’ 1 CHmessidbBlest Blyrid CHTessIoT@HLD.
F=d+tb 6T6bTLIg GHTL QG FLOGTLIM(H LOHMILD ¥ A = p GIGSTLGI HTSHEIGT FLOGTLIT(H 6T65%.
cTaiGa, b e Os1(HeSIUL L GSHTL 19 HE @)emuTEayLd i 6TaTUS QST(HSSLILL L SaTSHNES

O\ FhIGSSHTEHLD B)(HSHGLD.
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Osr(hsstu’L  GasTlign@&Ld  oDmId  STSENHGLD

Qe 't GuisGsiewnn O eralle, i -S@GID b -HGLD

QenL_r1u 1 GmIkiGHTesILD (% - 9) A GLD. 6160136,
b-ii

cos(z—ﬁ): sinf = M

: i ..

245Gau, GHTL 19 HGLD STSEMNEGLD QeI L / Foq
(17
ol

GukGsTenD 6 =sin” (D) LLLb 6.31

a b, ¢

TH _YTh 274 opmid ax+by+cz=p abwest wpeomGus CHT(H LommID FH6Tddlesr

FLOGTLIT(HSET 6Tesflev, b =ai +b, ]+ cllg LodmiLD 7i = ai +bj +ck <@L, @b Isaar FLoGHTLIT(R
(D)-60 g, OQasn(psstiu’L  CsTign@id SarsHn@d QL' GunkiGsiewid 6
Sl G5 c16r1Ca6),

0 = sin-’ |aa1 +bb, + ccl|
V& +b +¢ \/al2 +b’+¢
GPIILjeDy
(1) CrrsCa1(y sarsnGd CFmhiGss retev, QBCHIFCHET(H Fansder CFmGsTL 19MG ®

Beewnun@id. A5Gy, b Aeg 7 -5@ @oenwnun@d. ctenGey, b =i @i, AeR

2A&LD. BFO(BHSI 4 % =9 srami OumIECmrTLD.
a c

(i) e CHIHCHTI(®, sMSHNG QDewewnt crevfled, QBCHIECHT(H Henddlesr CFhiGHTL 19MHE
OFhIGHSTGLD. sTerGal, b -7i = 0 = aa, +bb, +cc, =0 HGLD.
eI BHIHHT"_(1) 6.48
= (2f+3j +1€) +r(f —j+/€) ST6hD GSHTL 10 DGLD 2x — v+ 2 = 5 616D STSEDSLD DL LILL L

GHTGHILD BTGV .
&ja)

F=d+tb etetin Gl ign@ib, QFmGsT () QeudLi i QsmeL sarsSHh@d @eL il

b 7|
1

ald

Gaewip @ =sin~ 2ASLD.

@i, b =i — j+k oppib i =2i — ] +k @D,

(f—}+/€)-(2§—}‘+1€)‘ :sml[¥]

‘f—j’+l€‘ ‘25—]‘+1€

S

Y

.o _ s —1
25Ga, 6 =sin"' = sin

Sy
3
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6.8.12 s LsiTaiudN(mHbH HaTHHDSHATAT GHTMeVa]
(Distance of a point from a plane)
(a) sansSletr OlausL i FLoaium(® (Vector form of equation)

g I
Caxppib 6.20
U e168TM HlaweuOleudi i GEmessi yeTafufedBhg 7 -7 = p 616D SeTSEHNG 2_6Tem
& iS558 6) ) I
FhIGSSIH OBTameval 5_lii=
Z.
- /
[l L1G3TID A
A e1681m) L@iTerludest Blenev Cludi 7 Ui 6T65T. n
13}
Foii=p etetim a1SSNG A er6dtm eTeuedBhd euemuiliiL L
Crhigsdler <nqg F eretis. F ommib A AHuwieinen Benesid@Ld =
GarLneng) sendblesr OFmiGas1(h i -5@ Qewesnum@Lp. 6TarGal, FA-6T
FLoGSTLIM(D ¥ = U + 1 AGLD. FAi=p
UGT6V, F 6TGS LG 7 =1l + i 6165T) G&HM(HLD 7 - 71 = p TGN SEM(LPLD UL LD 6.32

OlouL 19 FOVHTGT@BLD LGTOLITGLD. 7, 6TedTLIG] F-68T hlawevbleuds i 6Tesfleb, 7, =t + 1,7 , t, € R, ommib

Pl = p AL QFFLoGTLT(hHefedbhgi T, -89 b, HTLD OLmiais)

(d+ti)-ni=p AGb. = tI:p_|E1|42'n)
7]
BT, ﬂ:ﬁ_(ﬁJrzlﬁ) = _tlﬁ:[(u-|li|)2—p]ﬁ
7

616018, A 61681 LTS (Bb% CFHT(HSHLILIL L HMTSEDGTT OFhiGISId OFTameva

{(ﬁ'ﬁ)—pJﬁ
i

AF 616810 OF 5155 E68T 2119 F 657 Flanevbleudse i

5 = |ﬁ|=

(i -7i) - p|
N

= u+ttn eVevd|

- 1
A N R A
i u

(b) oS letr MFIeflwiett FLocirim(h (Cartesian form of equation)

U et Oar(hssiulL  Blovebeudenrgd Oareme  yerefl  A(x,y,z) LoDDILD
QBTRSSLILL L FenSSet SMTLedeT FLoaLn(® ax+by +cz = p e1ailev, il = xi +y,] +z,k LoHmiLd
ii =ai +bj +ck @D
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- -

BICeusL fHE@man O = |u|n%p| -6v 1gHL, OsT(HSHILL L HTSENSGTET OFhIGSHI%
OBTam6eVay
S= |axl +by +ez —p| = |axl byt ez —p| e16o1L’t QumIEIGmTLD.
| Na* +b* +¢? | Na* +b* + ¢
@GPy
2SNyl mhE ax+ by +cz+d =0 61651 SMTSSNGETOT OFBIGHSHIS OFHTMm6VE,
ol
Na* +b* +¢*

IhHBHIHHT_(1) 6.49

(2,5,-3) 61681 Lyereuad B 7 (6f —3j+ 21€) =5 GT6hD HTSENGHTOT OBTMVES
HITGO8TS.
&joy

Q&TBSSLILL L FLOGTUTL L 7 -7i = p .1 65T U HLoBLITF BLodb@ i =61 —3 ] + 2k erewd
Sl SEng).

i eredtm Hlvew OaudLewgd Oameer yarafluledBhgs 7-H=p 6ITD FSTESSNGETET

|ﬁ-ﬁ—p|

OFhisiss Osrmewea 0= 2@id. erenGay, i =(2,5,-3)=2{+5]-3k ihpib

7l
i=6i—3]+2k erew S 60 HUIL, BrLd Qupieus

‘(25+5]‘—3l€)-(6?—3]‘+2l€)—5‘

§:|a.ﬁ—p|:

— - = 2 QUG HGT. u
7| ‘6i—3j+2k‘

eI(hSHBHIHHT_1) 6.50

A(4,1,2) wompin B(7,5,4) aflw yereflser euflunss Qaevapd GrisGasr(h x—y+z=5
GTGSTD HTLPLD QleuL’ 194 QHTET@BLD LeiTerfld@Ld (5,—5,—10) 616t Ly6iTafld@Lb 2 6rer QBTamevemaid;
BITGOOT .
Lol

A(4,1,2) woppid B(7,5,4) xflw yereflsmen @eventd@Ld CHL 16T FLoatTLm(h

x—4 y-1_z-2
3 4 2

=t (6TGoT%).

B45Ca1 196 LgeTenr gGseid @ Lerafl (3t+4,41+1,2t+2) H@d. CH1(HD FerepLd
Oeu’igd Osrer@pd yeTeflauid Srewt, x=3t+4,y=4t+1,z=2t+2 6Tl X—y+z=5-60
g B t=0 ereers QumEGmmip. e1e1Car, CridGsT(Hid HeTupd GauL' 19 HG)ETET@HLD Lj6iTer

(4, 1, 2) 2610. 25Cau, (4, 1, 2) opputd (5,-5,-10) b yerefaendes Qe il L COsramavey

J(@=5F +(145) +(2+10) =181 ravessr.
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6.8.13 GYewmesmuinedt G)(H HATHISB@HEHGH GO I L OB Tsmaa]
(Distance between two parallel planes)

Qﬁg,j)ml’n 6.21 b
ax+by+cz+d =0 wppiud ax+by+cz+d, =0 AU Qp BDEHILITE FHTHISHEHSG
d —d
Qe LIUL' L CFTanevay M
Na*+b* +c°
- /

[l L1630TID

ax+by +cz+d, =0 e1681) HendHetn LigeiTen TCBeLD (5 Lyeiarn] A(x,,y,,z,) 616515, ebrewny,
ax, +by, +cz,+d, =0= ax, +by, +cz, =—d,
A(x,,¥,,2,) et60p Leaflulelbbs ax+by +cz+d, =0 616D STSENGETEN OB TNV

_ |ax1+by1+czl+dl| _ |dl—d2|

o
\/az+b2+c2 \/az+bz+c2

e1eGay, ax+by+cz+d, =0 wpmid ax+by+cz+d, =0 er6rD ewewnuiTest Q)b STHISEHSG
|d1 _d2|

. [ |
Nat +b* + 2

QevL_ 1’1 QFranevay O =

eI(hBHBHIHBT_(1 6.51
x+2y—-2z+1=0 wwhpid 2x+4y—-4z+5=0x5w Qe Qewnines FHeThiEEhsG

QL 1L L C\FHTa6Va| HT6E5T%.
&joy

ax+by+cz+d, =0 opmitb ax+by+cz+d, =0 eretin @p QDWEWILITE FeNTHIHEHSHS
|d1 —d, |

Nat +b* + 2

Ilps, a=1b=2,c=-2,d =1,d,= % 616u1L1 GumeVrTLd. @UDLoENILE®ET FHdbTdHe (NTHUIL,

Qe i’ Ogremevey O = . @essinmeug) Fiochumier. x+2y—2z +% =0 ereo

5
|d1 —d, | ‘ ~ 2‘ 1 y j j
0= = = — AVGHET 6T6¥% CHMANITRTOHTMV| Flewl_GEnS. W

- Ja? +b* + 2 \/12+22+(—22)

eIhHBH1HBT_(h 6.52

?-(25 —j—zlé):é LoHDILD ?-(62 —3}'—61€)=27 STHD STHIEEHEE BdLILLL COFTmaa)
HITGET .
oy

720 — j—2k) =6 e1651D Hendbletr LigicTer TCHILD (1 YeTariluiesr Hleaweuoleud [ il 6T68%.
S)esTEHTIT,

ii-(2i—j-2k)=6. (D)
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OsT(RSsLILL L Qe SeMhiEerds@ QL liulL OFTmave) O 6Telled, & 6T6TLIGI i GTGTH

Lerefluedmbs) 7 - (6i —3 ] —61) =27 6Tehin SeMSHNGETT OFhIGHIHIS OBTOGUTEHLD.

eT601Gau, O =

|ﬁ-ﬁ—p|_|ﬁ-(6i—3}—61€)—27 3 - (20 - j-2k))-27| _|(3(6)—27]
||

_ —1 .
il |6 +(=3) +(-6)’ 9 | GW@.

|
||
6.8.14 GY)m HaThiHaldr Gai’ (HHGHTL 19 631 FLoATLITH
(Equation of line of intersection of two planes)
F-i=p Loppibd 7-m=gq GIeTUeT Qewesst 2A6veurs @)
FETAHIGET 6T6d%. A Hmid m A OeusL jser wpamGui
Osm1(hésIu’L  STHEIS@PSGF  CFhGEHSTGD.  GLogLD,
Bgsennigeties Ceau (Hh&GsmLneigy # wHmib m ereim @b

OGS TH@PSGLD O FhIGEHBTGID  GTGHTLIHTED, 71 X 1M GTGSTD)

Qo (hs@ Qeewnun@ip. iximn=1i +1, ]+ l3l€ GTGHT .

ax+by+cz=p wHpid ax+by+c,z=qeren @
SN hIH6ITGHT FLOGTLIT(HHEET e1(WS&I500516TGauLp.
AL (CEEN TN Baiain FEIHIGETIGHT AYMCECES(C
GODBSULFID (b Bl AFFS FNMEDBWTISH] FhbHlHSLD. [BLD
uFhsa1s5 o' (HECHT(H FhdHEGID AU AFHS FoTdms z=0 ere1d0s16TCaumin. z=0
GTTEOST(RESILL L omhisaflesr  FochiuT(hsefley  gHui’ B ax+by—p=0 oD

UL b 6.33

@® a,x+b,y—q =061 e16ttm @b FLociun(psarts Gumevrid. @euell s  FLosTLT(hHeflssr  Hiiey ®
BTGRTLIHTGV, X LODMILD y—63T Lo IL|E®ST (LpawmGws X, LoMMILD Y, 6TGILIOILIDGVTLD. 67681 G, Zlf +lzj+l3l€
Couds (5@ Qaawnuns o.eren Gamige igerer @ Leref, (x,,,0) %G AsCa,
Olour” (&GS 19 65T FLOGTLIT(H x;xl =2 ;y L= ZZ_O A GLD.

1 2 3

6.8.15 G HaThiKalsdn Gan” (HHGHIM MfuITnF CFORID HaTdHhH 1 FLOSTLIT(H

(Equation of a plane passing through the line of intersection of two given planes)

Cappib 6.22

Foi,=d, oppid 7-n, =d, 1651 senhisemlest Oaul (hECaHT(h audwinsd G\Fevepid SHerddlest

QeusL i Foesiun® (7 i, —d, )+ A(F -1, —d,) =0 @, QhigAeR.

(B LI6RID 3
19651QU(BLD FLOGTLITL L 6T(HSHI :é
0516 GeurLh. %
(77 ~d, )+ A(F -7iy—d,) =0 (1) QL
@& FLoedTLIML" 19 6T T
P (7, + A,)~(d, + Ad,) =0 - 2) |
GTGUT GT(LOSHGUITLD.
ii = i, + Aii, oppitd d =(d, +Ad,) e16h1. ry =d,

L LD 6.34
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e1e01Ga, FLOGTLIT(H (2) AT/
Fai=d ..(3)
GIGSTIT@LD. FLOGHTLIT( (3) AMIHI R(H SNME®DSSH GDGEMS). 6T6awCau, Frocsim(h (1)-1b
FNEDSS GDIHSGLD.
Oar(hdsLiuL 1 germhigeiet Qe (hdGHrL 196t LigieTer arGheniib sph LaTeulles Hlavevbauds (i
i 616, LNGSIGUIIT, 7, AN T -1, =d, LompiLD ¥ -1ty = d, 6T6sTm @)1h SeMThISeletr FLOGSTLIT(HHENLLD
hlenmay O\FuiuyLd. 6Tea1Ga,
ien o= d, (@
wpoib F-n, = d, . (5)

FLOGTLT(REGT (4) opmitd (S)aefledphs, 7 etetig FLoaiun(® (1)-g Blewmey OFuiaiamssd
STGETIGVTLD. AHGa, OFT(HSHHLILL L Ferhiserler Oau (HgCHTL 196 LEgI6TeT 6Ths)eun(h LjeTerluib
SeTLD (1)-687 LOZ) AHemLoU LD 6T65T5:5Te8sTHEBDTLD. 61651 Bar, LD (1) 46015 OBT(HSBLILL L Fenbigerles
Qo (H&C&1(h auLpluTsd C\FOQILD 6T6HTLIZG BleBLIGTLOTEINS).

ax+by+cz=d, wppid ax+by+c,z=d, aHu @ serhisefled aublunssd GFeveyd
senddetr smieflwer Fwatun® (ax+by+cz—d )+ A(ax+by+c,z—d,)=0 H@LD. [ |
eI(hHBHIHBTL_(h 6.53

Fe (f + 7+ lg) +1=0 ommib 7 - (2f 37+ 512) =2 e1651m) Fenrhisener Qe (hECH1(h audlimsep

(=1,2,1) er6t7m Ly6irerf] quipluimasaid QFcvepd $emsdbletr FLOGTLIT( HTa8sTS.
® Siay ®

P, =d, wppid ¥-n,=d, e16im senhiseflss Caul (HHCHET(H euplnsd QFevaib senddlest
Foehun(® (7, —d,)+ A(7 i, —d,) =0 A@Lb.

Qg Fio6iTum g6y, 7 :xf+yj'+zl€, 7, :f+j+l€ , 1, =21°—3]A'+5]€ , dy=1 whpud d,=-2
1T NTEIL, QbW s’ 1 senmigenesr Gau’ (H&GHT(H auplunsd CFeeiib.

(x+y+z+1)+A(2x -3y +52-2) =0 61687 SenSHl6tT FLOGHTLIT(H HlwL SEMH).

Bszenid (—1,2,1) ereim eiredf] euifld GFebeugmed, A= % erauitl QumiEGmib. e1e1Gay,
Camauinest Henddest Fociiun(h 11x—4y+20z =1 H@Lb. u
IS BHIhHM_1) 6.54

2x+3y—z+7=0wwHnid x+y—2z+5=0 er6ttm Sariiserler Qe (HEHCHT(H auflFoFevargip
X+ y—3z-5=0616T0) $MSENGHF O\FhIGIHHTIHILOTEE HATHSGH FLOGTLITL DL J HITGETS.

Sja

2x+3y—z+T7=0wHnid x+y—2z+5=0 b serhisefles Ceur’ (HHGHT(H auflFelFevsyid

SeGHetr FLochLn(B (2x+3y—z+7)+A(x+y—22z+5)=0 ebevg
(2+A)x+(3+A) y+(-1-24)z+(7+51)=0

Bgserid, OFTHFSILLL x+y—3z—5=05$EDGF OFhiGSSHTNIG GTGTLISHTD, arei(s
ST hIE66T OFHICHT(HH6IT §p6tT DIH0HT6HT M O\FAIGSBTSLD. 616016,

299 QeusL i Qubsesss et LweTUT(HBET

‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 299 @ 16-12-2022 15:40:58 ‘ ‘



____IEEEN ®

‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 300 @ 16-12-2022 15:41:00 ‘ ‘

(D(2+A)+(1)(3+A)+(-3)(-1-24)z=0
= A=-1. e1601Car, CHamauLITET FH6TdHeT FLOGTLIT(H
(2x+3y—z+7)—(x+y-2z+5)=0=>x+2y+z+2=0. ]

6.9 HarHHeV s3(p LjsiTariiudedr 1oL nd (Image of a Point in a Plane)

OaT(hdsLIuL L LeiTer] A-6iT Hlenev Qeudi 7 il 6165T%. HeTSEGT FLOGTLT(H 71l = p 6T68T%. 6p(1h
SendHled bLLD HnewGausssnqus A e16stm yemailufesr Diburiyeited] A -6t HleveuCeud i V 6T6hTs.
edraniy, AA" GTGHTLIZI HTSHSNGF COF hIGHSSHTGLD. TTC6), A4 GTGOTLIG Ti &@ B)aweseniT@LD. 1965T6HTIT

A4 = Aii S6v6vg) V—ii = Aii = V =i+ Aii (D

AA" -6 evLowiiyereil M 61651%. 2458au, M -6t1 HlaweavGlaudsL i ﬁ—;ﬁ A GLD. AGTTeV, M

AL SNTSEGT L0 ALOBSIGTET ).

N1

c16aGa, ( +‘7j-ﬁ:p. . (2)

Frocstun(h (1)-g2 (2)-60 (gL, Au)

c1e51Gou A" 651 HleneuGleudsL i - Cr.ii= »
L Ap—(i-i)] 40)
|7 [ " UL Lb 6.35

[\

!

b= pan

V=i
@Gpiy

AA" -6t wLowiiyeiret) M 461 A e168tm Leefufledlpbg) 7 - i = p 61651m SenSSNG auenmwiiL(hLb
OFh1GSSIetT 2119 WTGLD. AHCal, OFBIGHSSGHT 21q M-6T HlanevblardL

v =ﬁ+l£ﬁ+—2[p|i(’?.n) ﬁj
n

ury
2 2 2
6.9.1 BZarHHN 5 LjsiTaludedn 1L LjeiTal Uit DIFFdh HTJhISH6IT
(The coordinates of the image of a point in a plane)

sanddlev 1ipud srewt Geuedmqu Lered (a,,a,,a,) -6 BlevevbeudL i i 616, aTeny,
u= alf+a2}'+a3l€ 4G LD.

OsT(WFsIL’ L Foandbest Foesiun(h ax+by+cz=p cTet1%. @dFoeTunL L Qeudi [
FLOGILITLISG F-1i=p 6T68 GTp&euLd. @@ 7i =ai +bj +ck @i, 2%sGa, (NbuLl Lyerafuies
BlanevGleudsL it
L=

n.
|7 |

v=u
V=i +v,]+vik etafleb, v, =a, +2a0,v, = a, +2aa, v, = a, +2a0 HSLb.
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D, = 2[p—(czza1 +2ba2 :—ca3)]
a +b +c

A GLD. n
oIS BHIHHT 1) 6.55

[ +2]+3k e1atim Hevev Qoudiavyds Qs yereufar ibuL yerefavw 7 - (f +27+ 412) =38
GTGSTID HTSSBI) HT6H5T%.
Sjal

@b, i=i+2]+3k, i=i+2]+4k,p=38 @b ii=i+2]+3k eretrp yeirafuesr (AbLILI

yeiref] v -ebr hlanwevbleudsi i

38—(({+2}'+3/€)-(f+2}+4/€))]

(f+2]’+4l€)-(f+2]’+4l€)

?|
17:(z°+2]'+3l€)+ (f+2}‘+4l€).

38—17

(F+2]+4k) =3i +6j+11k .

AFTUF], V = (f+2j+3l€)+2[

erewGau, i +2]+ 3k er6hm Hlavev Qaudi i Osmressr yeireflullest (Niouis yererfludesr blenevOlaudst i
3i+6]+11k <@L. -
@iy

[+2]+3k erehtn Hovabausierd Qarenm. yarafuledmbs Csr®RSsiulL seaddns,
uenTwI(HLb O\ F IS ST 2119 uiest Hlanevblaudi i

(1 +2]+3k)+(3i +6]+11k)
2

6.10 sp(p GHIBHID 5(H HATPID F[bHFHGHID L]eiTent]

(Meeting Point of a Line and a Plane)

4 I
Gaxpmid 6.23

=2i+4]+7k.

F=d+th eredIm Gasn(hip 7¥-n=p eletim FMUPLD FhHEGLD LeTeiulesr BHleveubleudi

a+(%";”))5, @@ b -ii = 0.
n

- )

[l L1630TID
OsTRESLILLL F-li=p eTetin STSHNG Qewewsnins Qevevnd CsT(Hesri L. GHmL iqer

FLoTLn() 7 = d + tb 616515, 2A5Ca, b-ii =0.

STSDS ChidCH1(h Fhdd@d yerafluier Hlavevbleud i U 616515, 61awGal, -6 6p(H Flev
OB IH@BF@, ASTaUZ| 1, 6T6hM LNILEG 1 Heg) F = d +1h e16h) ML 19687 FLochLiT (B LoHmILD

Fii=p eTedTm enddlet FLocstm(h @yesaenujid blenmey O\ Fuu LD, H6VT6Y,

301 QeusL i Qubsesss et LweTUT(HBET

‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 301 @ 16-12-2022 15:41:00‘ ‘



‘ ‘ 12th_Maths_TM_Vol1_CH 6_Vector Algebra.indd 302 @

ﬁ:a+t,l; .. (1) A\\\ \;\
— o
n
(2) T PR

=P
Froasrun(h (1)-g9 (2)-6b gL, mib l‘l
M

<)
Ny

Oumiaug
(d@+tb)-ii=p

.

P
ﬁl
§]

Sicbag) a-ii+t,(b-ii)=p

QY
S)

p-(a-
b-ii
Froastun(h (3)-g9 (1)-6b DgHud, B Gumiaig

SHeoevg 1 = ) .(3) UL LD 6.36

b-n

Uu=a-+
|

2

eI HBHIHHT 1) 6.56
F=(2f—]’+2k)+t(3f+4}'+2k) etetim GaT(hx—y+z—-5=0 oIeim FTIHWS FhHHGLD

LT uGesT U1 HF &G FHTTHISIGT FHTCETS.
Sja
@i, a=2i—j+2k, b=3+4]+2k.
Os1(hSsUILL 1L St Oeudi f FLoasTLm(h

F-(f—}'+l€):5.6‘r®7@m, ﬁ:f—}'+l€ LoDWILD p =5 AGBLD.

F=ad+th crehim Ga1(hip 7 - d= P GTGM SSTUPLD FlhFlH@GLD LeiTamullesr Flevev OlaudL i

[ (a7 )b @i b-ii = 0.

7]

GLoa/LD. b-ii =0 GTGHTLIGNS [HTLD O)BereuTaHd; HTEwTeVTLD.
5—(2f—j+21€)'(f—j+1€)

B (3; +4]+2k) ( ]+k)

e1651Ga, O\FT(HSHUILL 1L CHT(HLD HeTUpLd FhdEGLD LeTafluiesr Blavev GaudL

?=(2§—j+2/€)+(0)(3§+4}+2/€):25—}+21€

S

p_a —0.

BT Lpg,

S
S)

2Anaug), Os1(HGsIUL L ChidCH1(h sendas Fhbld@b eraf (2,—1,2) AGLD.

OTDDI (PN
x=2 y+1 z-=2

Os1(hsstiL 1 CridGHTL 196 HTTefuich FLoGHTLIT(H 3 = 1 = 5 =1 (eT6b7%)

B45Cs1 196 LhgeTer Gsemid @ Lerafufesr ewotny (3t+2,4t—1,2t+2) A@Lb.
Car(hssiu’ L. Cs1(Hid Feraptd Geur’ 19 &G&TeT@pLd cT1esled, @uiyerafl x—y+z—-5=0 o160

FMSSGHT LOF SHGDLOWLD.
gered, (31+2)—(4t-1)+(2t+2)-5=0=1=0. ereiGou, QsTRdsLILLL CH1(H),
Ca1(hssiuL L sengms (2,—1,2)erattm LyeTeriluied FhdsEng). [
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Luama 6.9
. ?-(25—7j+41€):3 hoid 3x—5y+4z+11=0 eratip senmsefer Qe HECST(H

—_—

aflungeyd (—2,1,3) ereirm yeiref euywuingseyid OFebeuiLd HeTdHasT FLOGHTLIT(H HT6vss.

2. x+2y+3z=2 wppnd x—y+z=3 eretim senmisener Ceu (HhHCHTH anflFeFevargLb,

(3,1,—1) er6trm Lyeiraiufed (g % OFTamevalleh 2 GTETHILOTET HeTSHEET FLOGTLITL DL &

SHTGYST .
3. F= (25 —i+ k) +1 (1 +2j- 2/2) T8 GSHIL1HSLD T - (65 +37+ 2/2) =8 GT6hD STEEDGLD
@ewr_LiuL’ L CHT6SILD HT6T5TS.

4. r- (f +j- 213) =3 oMb 2x —2y +z =2 GIGHM HeMAIHEHH:G QL LI L CHTCHILD HT6H5T 5.

5. (3,4,-1)erettp  yerafl  eufld  QFebeugyd  2x-3y+5z+7=0 eretin  FTSENG

Qe UITeSIHIDTE SMSEGT FLoGHTUTL L & HTesss. GLogyid, @&II(H HeThISEHE:G
Qewr_LiuL’ L OB Temevallenesid HTesrs.

6. (1,-2,3) eretrm yeirefufedl(mbd x—y+z=>5 eT6tin SendHN@ euenmuiLiLi’L QFhiGddetr
BGTLD T80T .

7. x—1= % =z +1 61651 GHT(HLD 2x — y + 2z = 2 6T65TM STUPLD FIhHGHLD LT eI d: HT6ET 5.
GroayiLb, @)&CHTL 19 DGLD HeTSEHNSGLD QLI L CHTCISHBIULD HITCH5T 5.

8. (4,3,2)e16trm LyeiTerluded @b x + 2y +3z = 2 6T681m H6TSSNEG cuenmuiri(hLd O\Fhi@g et
219 UNGST AT & ST THISGTULD, O\FhI@GSHEIGHT BETHBUILD HTCETS.

@ LG 6.10 |

Frilwner Sevevg) LOSLIOLTESSLOMET aleL awid; CHib0)5(HESa LD :

1. a nmpid b eretiLiey @evewst Qeuds (a6 e1asflev, [d, ¢, b -e5r B
(12 (2) -1 (3)1 @0

2. B ohmid 7 AEIeDes ADLDGSGLD SeTSED O HALDBSIGTENS 6Tasleb,
() [@.B,7]1=1 () [@.B,7]1=-1 3) [.5,71=0 @) [a.B,71=2

3. G-b=b-¢=¢-d=0 eraflev, [d,b,c] -6 LoBILy

(1) |d| |b]|¢] <2>§|a| b |¢] 3) 1 4) -1

4. b -5@ QOFhiGSSTSALD C -5 BT SYLD o GTaT QUL ] d GTTDGUTIIGTEN RIVG
Quudsi[ja6iT d,b,¢ eraed, dx(bXE)-d@d FLOLDTETT)
(1) a ) b 3)c 4) 0
a-(b Xc) N b -(cqxa) e ‘(aﬁxb) a7 1oy
(¢cxa)-b (axb)-¢ (¢cxb)-a
(1 ) -1 3)2 4) 3

5. [a,b,¢]=1 eresfleb,
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6. i+],i+2]), i+ j+7k 161D QoudL fasman R0 Yerafluied FhdHs@d afleaflibysensd

168 R)ewessisid; £es1LoS ST H6uT 266

V4 V4 V4
(1)5 () 3 Q) rz 4) 7

7. G, b eretiuey [d, b, Zixl;]:% STEILDTIGTET PIeVE Qe a6 eTesflev, d Lommid b
%ﬁﬂwwm@é;@ @@)l_l_'lm_'l;[ Gsrewiip . -
(1) P 2) 7 3) 3 4) B

8. d=i+]+k, b=i+], ¢=i wbpnb (Gxb)x¢ = Ad+ub e1esflev, A+ -e7 oy
(1) 0 21 (3) 6 4)3

9. ,Z;,E GIGhTLIGY [a, E, Cl=3 eTULDIDIGTET §p(1h SHETLD HGDLOWIT eLPGSTHI LiFFNILODHD

Q)

Quudsi_ 76T etesfled, {[axb, bx¢, ¢xad]l - Loy

(1) 81 2) 9 (3)27 (4)18

o 7 .. b+c . . .
10.  a,b,c er6tiues GX(bXC)=—— GIGILDTDIGTET 6(h SHETLD HGLOWIT CLPGTDI §PITVG,

NG

QeudL 56T cTesled, @ LoHmitd b AHweudIs@ Qe i’ L Garewitd

4 3T T
® (1) B (2) vy 3) 7 G4 ®

11. axb, bx¢, ¢xa aHwueupean @ Yereflfled Fhds@n aleflibyserisd; 6lsmessr
Bevessisiis HFTLSE6H HaxT HeMay 8 H6T AVEGHEET 6Taled, (dx D)X (b XC), (b X)X (¢Xd)
ohmitd (EXa)x(axb) aPwauneon s Lerafuies Fhdd@id efefiLsertsd Qasmeaim
Bwessisig; £es1LoS ST H68T 2A6NT6)

(1) 8 F6wr 2AVGHH6T (2) 512 @61 2A0GH6IT

(3) 64 61 SHVEGHHGT (4) 24 631 SHVGHGT

12. a,b,é,d erestLay (Zixl;)X(EXc?)zo GTILDTMIGTET OIS THGT 6T6H . a,b e16hm (b
Geormig Qeudsi_faenmauid Lommid ¢,d 6168t sp( Begmig. Qaudi_ FaemTaID SHenLDsaLIL(BLD
SehIGT LpepGuws P ommid P, 61686, @)SE6mhisend:@ Qe Liui L GHressiid
(1) 0° (2) 45° (3) 60° (4) 90°

13. a,b,¢ eretiuas b-¢#0 LopHmILD ab# 0 eTeoTmIGTET eLpesTml  Oludl [THET  6T6H .
ax(bxc)=(axb)X¢ e1asflev, d LOPMILD C GTGHILIGHGY
(1) QshiigssneTana (2) @mewnLineTaal

3) % 6T165TN) CHTCRIHMSH HIThIGHLIDG (4) % 61651 CHTCHIHMS HIThIGHLIDG
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14. G=2i+3j—k, b=i+2]—-5k, ¢=3i+5]—keraflet, i-$&F QFh@ssTasTsaD b

LoMMILD C 616N OIS L [THGT 2_(hUTHGLD FeTHHD HLOGUSILDTET O\audL [f

(1) =17i +21j-97k (2) 171 +21j-123k
(3) -17i =217 +97k (4) -17i =217 -97k
_ —1 2y+3 5

15. xTzz y—zl,z:Z LommiILb xl = y3—|— = Z;— 61651 GHT(HEH@hS@G Qe L't

GarewtLd

(1) = @) = 3) =~ ) =

6 4 3 2

x=2 y-1 z+2 . . P ..
16. 3 = 5 = a1t G&n(h x+3y—az+ =0 eretim sensSHlest bk B)phSTeb,

ety (o, B) eT6bTLIZ

17. F =@ +2]=3k)+1(2i + = 2k) o168t Gamiligp@id 7-(I+ j)+4=0 o6t SMSSHHGLD
@ewr_LiuL’ L GamessiLb

(1) 0° (2) 30° (3) 45° (4) 90°

18. F=(6f—j—3l€)+t(—f+4l€) otettm  GH1(h F.(f+}—l€):3 GIGHID FHTSHMS FhdEGLD

LGTTUGGST 215 & ST ITHISET
® ®
(1) (2a 17 O) (2) (77_13 _7) (3) (1’ 2a _6) (4) (Sa_la 1)
19. aFlyerauledmmbg 3x—6y+2z+7 =0 6168TD H$MTSEH NS 2 66T OB TV
(Ho ()1 (3) 2 4) 3

20. x+2y+3z+7=0 wnmitb 2x+4y+6z+7 =0 AW FeThiSEHSHG QL LILL L OFTamevay

I @2 oY ) =
242 2 2 22
21. @b CHIL 196 HdFSH0\BTWFCTHET l, l, 1 6163160,
c c c
(1) c=43 2) c=1+3 (3) ¢>0 4) 0<c<l1
22. F=(i =2]—k)+1(6]—k) e168m Qudiir FLoahiun(p Gnld@id GrisGsm g6 LBg) o ¢rer
yeirerflseir
(1) (0,6,—1) opmuid (1,-2,-1) (2) (0,6,—1) oppuid (—1,-4,-2)
(3) (19_2,_1) LDQ:)@-IL.D (154,_2) (4) (1’ _29_1) LD@Q—’L.D (05_6’ 1)

23. asuieSmpgE (1,1,1) eretim yeefld@ 2 6rer Ggmeeveunesigl x+y+z+k=0 er6t1D
F1S5H0 g 2ALiyeTend@ 2 erer OsTemevalleh LT 616fled, k 68T Lo IL ST
(1) £3 (2) 6 (3) -3,9 4) 3,-9
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24. F.(20 = Aj+k)=3 whmid 7.4 + |- uk)=5 adu seniiser Qevent eralled, A LommiLd
U ~GST Lo IL|HGIT
(1) 3.2 @ 5.2 (3) ~5.2 @ 5.2
2’ 2’ 2’ 2’
25. S0 @mbg 2x+3y+Az=1, A >0 e1651m $aTSSNG auenguwiiL(Hip OFhi@sHetr Hemid %,
eTestleb, A -6br Lol
(1) 243 @ 3\2 (3)0 @1

LITL_F 3 (hdhBHID

1. a,b,cerauenQsnHesILL L opestnIQaudL fseTereen, (G x b) - C eTeiLgGIAHaIOaudsL Jaarmat
BHavFuded apriQLmssed creiL@Bib. (Axb)-¢ @@ HavFudedimaLp.

2. a,b LoDILDC 6T eLpasTm) QaudiL fseman G yerafluieh Fhdd:@Lb elleflibsenTsd
C\a16ss(h 2 (HeUTSSLILI(HLD B)ewess1HTS5E) LGS HaTHH6TE) ‘(& xb)-¢ ‘ DA @GLD.

3. udSwonm epestml OeudL Faemesr SHeaauled) wpriGL(BEHe) LdFSuwib 6168t B (HhbSHT6D,
BBbST6eL Lot (HGLp A1beLpesTm Cleudi [FHE@BLD 63 (BHT CaUdL JEHATTGLD.

4. a ,I; ,Z’@‘r@yl_b TCHILD eLpetT ) OleudL [THGT p(hFeT CaUdL [TETTH CHEMAUUITGIGILD LODDILD

GUTHILDTETHILOTET  HLIBS®C, GH®DHSLL FID QRGTDTIS LFFILDDDSTHD  LODMILD
rd +sb +1t¢ =0 ereiommieren r,s,t € R e165rm) HlevFuledEmaend; Hiessripiqu/ip.

) . L ®

5. a,b,c oHmItb  p,q,r eTeTLUeT epedtml Oeud fEmard GFmess  gGseib @yess(h

OBTSLIYSET, LoHpIDd p =xa+y,b+zc, q=x,a+y,b+z,c, r=x;a+y,b+z,c eresfled

L uonoa
[p,q,r] =x, ¥, Z, [a,b,c]
X3 YV

6. a.,b,cerehiuey aTGseib epeip Qaudliser eraifled, dax(bxc)ereiLg  @LbeLpetimy
Oeud L FHerilest Gaudi i APLIGILI(HSED 6168 AHMLPGSLILIHEMS).

7. a, b, ¢ ereiiuies TGsenILd epadTy Qeudi faaretaniley, ax (b x&) = (a-&)b —(a-b)e

8. d g Hlwavbleuds 1msd 516 Hldavds Lerel] audld OlFevaugid O\bT(hhaliu L Ceudi [
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40. ax, + by, +cz, = d, oppid ax, + by, +cz, = d, eTeLd senmiserlss Geul (HdCHT(h

LOWITsS QO FOILD HeTSHEGT FLoGSTLIT(H
?ﬁle +by, +cz,—d,)+ X(ax, + by, +cz,—d,) =0
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2 2 ) 2 1 2 5 2
3. (1) 22 (i) (r=2) (=) i) -2
16 20 12 24 16 64
4.
. BuisGauaguficsr OFalIcuBVSS)etT
Gpeven ST FLOGTLIT(H berib
i. (0,0) (4,0) x=—4 16
ii. (0,0) (0,6) y=—6 24
i, (0,0) (-2,0) x=2 8
iv. | (1L-2) (L—4) y=0 8
v (1.2) (3.2) x=-1 8
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| T T T ®
Fa_LDL] GUGDETENGT . . L. . .
@LOWILD ozt | golwhisdr | QuEGamyseT
UDS
. . e 25
i. BeiTeuL’ L Lb (0,0) (£5,0) (£4,0) x= iT
10
i, B@TauL’ L LD (0,0) (0,+410) (0.447) =t
) 25
iii. S TUSTUILD (0,0) (£5,0) (£13,0) x= iﬁ
. ) 16
iv. S TUSTUILD (0,0) (0,44) (0,%5) y= i?
L P afleh
1 aueeailchr . . .. . .
@LOWILD PORTEET GNwhiseT BusGamyser
AUDE
321
=
i | HereuLib (3.4) (3,21),(3,-13) | (3,12),(3,—4)
—257
® y=—g ®
47
X = ?,
i | BeranLid (-12) | (-112).(9.2) | (-7.2.5.2) .
X= __
3
i
iii. | odugesemerun | (=3.4) | (-18,4),(12,4) | (=20,4),(14,4) 376
=
y= 25 +2
—1,2++/41 TR
iv. | @SugeuenemuLd (-12) (-17),(-1,-3) ( ) Va1
(_LZ_\/H) y:__25+2
N
(4-2+3V2), | (4-2+6), y=-2+36,
V. BeiTeuL’ L LD (4,-2)
(4,-2-32) (4,-2-+/6) y=-2-3J6
XII - sewflsailwied 316
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1 NEEE ®

vi. | Sflupassveruid | (5 _3) (3,-3),(1,-3) (2++10-3), e Ly
(2-10,-3) V1o
x—_—1+2
J10
Luam# 5.3
1. @$ugeueneruid 2 e’ 3. BeTeulLLb
4. au'L b 5. ASTUSTUILD 6. LUJQIETUILD
Luama 5.4
I. x—-y-3=0,x-9y+13=0 2. 10x—3y+32=0, 10x—3y—32=0
3. (—3,1) 4, x—y+4=0
5. x-2y+8=0 6. 4x—3y—6=0,3x+4y—42=0
Luama 5.5
1. 8416 2. 26.616 3. 316
4. y*=428x,13 15 5. 3.5315,5.08 15 6. 90.8215, 148.9115
2 2
, 2 8. 33 1 9. tan” (fj A
3 3 9 16
Luama 5.6
1 2 3 4 5 6 7 8 & 10 11 12 13
@O OO G| @ O [@H |6
14 15 16 17 18 19 20 21 22 23 24 25 ---
A1 OH|®H | G| O O] 06|67 |-
Luama 6.1
11. 80 SHev@&er 12. 69 Sev@ser
3 11 -7 Ao
13. ~179, , , 14. -96i+115j+15k
V1797 V1797 V179 /
Luams 6.2
1. 24 2. 720 &65T HVGHHGT 3. -5,85
4. £12 5. ¥ 6. (b HMSHHD ADLBEDA 7. 2
LA+ 6.3
1. (i) —2i+147-22k (i) 22i+14)+2k 5. —74
7. 1=0, m=10, n=-3 8. 9:%
317 cflemL &eir
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LG 6.4
1. (;—(4f+3}’—712))><(2§—6}'+7l€):6, x=4_y-3_z+7
2 —6 7
2. r=(-2i+3j+4k)+1(-4i+5]-6k), x;2=y;3=z__64
3. [Q,o,ﬂ],(o,m,—n)
3 3
4, (%%g) F:(Sf+6]+7/€)+t(22+3}'+6l€) or

F=(7i+97+13k)+1(2i+3]+6k),

x-5 y-6 z-7 Orx—7:y—9:z—13

2 3 6 2 3 6
5. 000 X GinZE 6 X 7 a=18,b=2 8. 1
6 2 2 3
LuamF 6.5
I P T A7 x—5 y—2 z-8
1. 7=5+2j+8k|+t(2i+]-2k),te R, = =
(i+2748k)+1(2i+ - 2K) =
2. L g 3. 2 4. (6,2,1) 5. 2 SIVGSHET
5 - . (6,2, .
® ®
J83 , x=5 y—4 z-2
6. —— AVGHGT 7. (1,6,0), = =
J6 —4 2 -2
LuamF 6.6
s [3imaiask o 123 4 (12ie3j-dk ) o
52 13713713 13
3. ?-(§+3}+51€):35;x+3y+52:35 4, F-(§+}'+1€)=2;x+y+z=2

5. x Qe BageEa® =2, y- Qo BGasiEn® =3, z- Qo Hogiasa(n = —4

6. T+LyZ=3

u \% w
Luams 6.7
L F(i=2j+4k)=20; x=2y+42-20=0
2. f-(3§+4}—51€):9; 3x+4y-52-9=0

3, 7:(2?+2}'+l€)+s(—§—4}+2l€)+t(3§—4}+51€)s,teR;
12x-11y—16z+14=0

4, f-(2+10}'+71€):9; x+10y+7z-9=0

5. 7:(E—}'+3l€)+s(2?—}+4/€)+t(§+2}'+l€)s,reR;9x—2y—52+4:o
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6. 7:(3§+6}—212)+s(—4§—8}'+8/€)+t(3§—2}')s,teR; Fo(2i+3)+4k)=16;
2x+3y+4z-16=0
7. 7-(3§+5}'—71€)=6;3x+5y—7z—6:o
Luams 6.8
1.7 17i—47j—24k):—172 2. x+2y—z-4=0
3. m=+J2 4.-2,2, y+z+1=0, y—z+1=0
Luam# 6.9
. 15x—47y+28z-7=0 2. S5x—1ly+z-17=0
3. Si1'171 ﬁ 4. cosf1 L
21 36
5. 2x—3y+5:411=0,—2 6. - sivgmer
. T 7
7. (2,2,0),sm1[3i 8. (3,1,—1); V14 Srevgssr.
LinGpa 6.10
1 2 3 4 5 6 7 8 9 10
(4) (3) (1) (2) (1) (3) (1) (1) (1) (2)
® 11 12 13 14 15 16 17 18 19 20 ®
(3) (1) (2) (4) 4) (2) (3) 4) (2) (1)
21 22 23 24 25
(2) (3) (4) (3) (1)
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SHeNNF 0\ FTDIHNT

1S Hwmuio 1

D163fFHeT 1LODNID D160 HGCHTeDMIBHNTT L1u 163TLIT([E) BT

Gart'iny et Adjoint matrix
GriLommy iesst) Inverse matrix
SIILD Rank

OBTL 5% Hlaev 2 (HLOTMHMIAISET

Elementary transformation

T MILILG QLG QLD Echelon form

OavarfliiueL g Siay Trivial solution

OevafliiueL wmm Siey Non-trivial solution

aNfloyu(hS LI L sl Augmented matrix

P (IBAISEDLOGY DL ULIG] Consistent

Fr (LOLPOGOT Pivot
SAGSEHwmub 2

eOLIL] 6I6301%H6IT

HGULIL| GT6BOTHGIT

Complex numbers

BHLIGHGT <AV

Imaginary unit

OFaleus alqauLD

Rectangular form

ATHGITL" HGTLD

Argand Plane

R (1h HeVLIOLIGESTeHT6T Q)ewerssrd;
HVLI0)LIGET

Conjugate of a complex number

GLDGY 6TELEGV Upper bound
$Lp 6T6VEMEV Lower bound
XI1I - sessflgaflwieh 320
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®
SI((H&Y QULQRILD Polar form
2AHFGSHSD) agaiLb Exponential form

pSHCSHTesTANLIG) GIqGILD

Trigonometric form

GTGIOTGBIIGNTGY Absolute value
tor” (B Loy Modulus
N Argument or amplitude

APSGTDLD G Fr

Principal argument

U1V QUG AILD

Euler’s form

SiGSHwmwo 3

FLOGOTLINL _Ig W 16D

B)mes15H6ULIOIIGET eLpevdCHMMLD

Complex conjugate root theorem

APSGTLDT O)H (LY

Leading coefficient

LPSHGITEDLD D MLIL]

Leading term

SHMVRMEM LIGVeIMILIL|d CHTem6U

Monic polynomial

LcbeumILiL s CHTeDULIDHD
FLoGSTLIT(H

Non-polynomial equation

O’ nmm HeuLIG)LIGET

Non real complex number

BIMLILG LIGVVIMILILIS CHTma Quartic polynomial
SAQLILIDL GST Radical solution
NEBwpmI eLpevdBHMMLD Rational root Theorem
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FHVSLD FLOGTLIT(H Reciprocal equation
FSDVELD LIOIMILILS CHTE Reciprocal polynomial
eT@fs eLpeVLD Simple root

Lssglwr LIS GHTenal Zero polynomial

SiSwmwin 4

Gujomm 1pdhGahrssiaiu e

FAFLFH6IT
@/j)qwﬂg.)j B Inverse trigonometric functions
FTTLSHCT
ALPSGTELD LONIL Principal value
DV Amplitude
HTGULD Period
(LPSHGOTGWLD FITITLIBLD Principal domain

HTGULPGOMF FITITL

Periodic function

Cgm.gwn@ g;@zs)svéf.g@ Reciprocal inverse identities
APHODT(HEDLOHGIT

197EIUeIIL) WpHOMT(HEDLOSET Reflection identities
@LT).ULDHQI QJ@GW.J FIH Cofunction inverse identities
APHODT(HEDLOHGIT

XI1I - sewflgaiwich
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SGHwmub 5

G LIFLOTERT LI@(ps®® allg aTu 160-11

QUL L LD Circle
LITQUGHGTUILD Parabola
BETEUL L LD Ellipse
S ITAIGTIILD Hyperbola
Buimsessilg w1 LikiseiT Algebraic techniques
auIq eINLIGH H68TS:GH6T Geometrical problems
YD) Astronomy
Fa_LDL| QUCHGTRYHGIT Conics
@alwiLb Focus
B @i Directrix
® ®
OLOUIG0OIBTEI6VSH HFHE Eccentricity
&) [BTGosT Focal chord
(LPGOGST Vertex
OFalaIBeULD Latus rectum
OB L FH Major axis
SDDIFF Minor axis
S| OCTIILIF Fr Transverse axis
GMISBF T Conjugate axis
HIGDGHT QUL L_LD Auxiliary circle
2 &7 QUL L LD Incircle
Osrancvd 651 (HCHT(H%H6T Asymptotes
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SHenBbB QLG 6UHIBCIT

Degenerate forms

Q11" L& FaLbL]

Double napped cone

BIDCHT 2AVGF FLOGTUT(HHGT

Parametric equation

Buis@ UL L LD

Director circle

BETAIL L FHDIILITEDS

Elliptic orbit

19701y LiGsTLSHET

Reflective property

G wImwd 6

GoudhL j Guindeni3ddedl LW I6TLIT(H)%H6IT

O’ 1911 GBS H6D Box product

AN CECELC) Line of intersection

SIS Emest Moment

OFhIGBSS Normal

Qewesiag & FlevstioLd Parallelepiped

SHIDETUIVS, Parameter

HETLD Plane

FLp6L e Rotaional force

R BT

HMLOWITH Skew lines

G&r(hwe6ir

Sl aflenF Torque

APLIOILI(HSHHED Triple product
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(1
2)

)

4
)

(6)
(7)

(8)
)
(10)
(11
(12)
(13)

GLopGHI6iT HTeVH6IT
Higher Algebra - S. Barnard, and J. M. Child, Macmillan & Co Ltd, New York.

A First Course in Complex Analysis with Applications - Dennis D. Zill, and Patrik D.
Shanahan, Jones and Bartlett Publishers, London.

Complex Variables and Applications - James ward Brown, and Ruel V.Churchill, McGraw-
Hill Higher education, New Delhi.

Elementary Theory of Equations - Dickson, L. E., New York: Wiley, pp. 36-37, 1914.

Polynomials and Polynomial Inequalities.Borwein, P. and Erdélyi, New York: Springer,
Verlag, p. 4, 1995.

Beyond the Quartic Equation - King, R. B.,Boston, MA: Birkhduser, 1996.

Fundamentals of College Algebra - Charles D. Miller, Margaret L. Lial, David I. Schneider:
Scott & Foresman/Little & Brown Higher Education, 3rd edition 1990,

College Algebra — Robert Blitzer

College Algebra — Ron Larson

A text book two dimensional Geometry - (1) Satpal (i1) Harbans Lal
Vector Calculus - Jerrold E. Marsden, Anthony Tromba

Vector Algebra - Schaum’s Outline Series

Analytical Geometry and Calculus, with vectors - McGraw-Hill Book Company, Inc.
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LITL_BHTeY D (HedTdhHdh @A - G| 12

LITL 6 6eVIBj FH6iT

PO S. D_HUILITVHBY 6T,
Gupn&iflwry, sessflad s,

Goued G IS TG (LPEDGTRULT &FGhHEUIT
<2lefwich Lopmid OBTLAGRIL LI S4gmdIsS) Lommitd
Gurotbunt’ (v bl miauest,

(BsiBlanev LV HLHBLD)

2A6u1q, O\FGHTEGHT.

wpoaral R. apidd,

WSO (PUIey)

<78 s LoHpith fladiich searf,
2 GETGLOCBIT, HTGHFLITLD.

wpoareay E. FhRyGasmyeir,

Quon&iflwiy, sewllesd Hien,

Goued Qs [ThISTITEGHT (LPEGTAULT FGhHeVT
<2Dleiwc) Lopmitd OHTLAGYBIL LI SygmdidS) Lommitd
Grotburt" (5 (lmieuesLp,

(B&iBlanev LGVEMm6V: BHLOBLD)

2alq, O\FTET.

wpaareay R. Ganbuy,
Qe Guun i, sewflsd Siom,
S.B.K. seoauri,

SUBLILYSCHTL DL

LPDGTAT 2-6ILI01A63T C. G\x6dT60T1g ,
Bewewon’t GuTEMwiy LoHmILD FIEODS SO,
Fewsllgd g, V6L eveuT GLoflsiv Severil,
G\FasTenasl.

w®arau R. opiGIony,
Qevewts Cuyndiflwiy, sesllad; sie,
SOPBT(B LSS LIGVBEeV HLOBLD,
Slwauren.

wpearaly G. Lpe,

2 g1 Gun&iflwiry, sessflad S,
LAsL [T SADBUSSHTT AT H®eVd BT,
aNwngiumg, O\FesTene.

21, GOTFHJ H6IT

wparauy V. Hhisyug,
wssrannen @uid @i,

RIASM, Q\FGHTananT LIGVEHE6VS HLOSLD,
Glgatrenesl.

paareuy E.S. goibLjsSini%ib,
v (PUiay),

2ANF BV BRI,

Spdsent.

wpaareauy P.R. a1 6b,

Wpgevau] LoHDILD FIewDdgameva (guiay),
sligdsim,

R.KM, alGausesibgm sevoari,
LouSeurrtigyr, G\FesTanent.
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sewflgailiich - CO\5TGS) 1

LITL 6Q(HBI%em6RT L ILITAT

B. :10ipGlrsvan,

SIDT BUISS B,

Lomblevd sevaMuich 4ymuids)
Lopmitd LuIHE Blmicesip, G\FesTane.

5(HHIKD T ILITAT

BGaumT GFvauyIsh,

2 gt Gundifluiy,

LomBlevds Bevafluiiic) S4TmuisS)
Lopmitd LUIHE Blmiaiesiip, G\FesTaneur.

LITL_HTs0mFfuaf dheir

M. wgaumewrssr,
ST,

27& o)) GLocvblenevr’ LieTer,
STIALOHRISBELD, H(HLOLJ).

N. %00 F G Fs0a1ID,

WpGIF®eV AF i,

GFeirenast G)LctiTs6T GLocvBlenevLiLIcT e,
BIBIBLDLITE LD, G\ FGHTEnGHT,

A. LITNIPHIHEIT,
pGIFmeV AF i,
ASWiLoTesT 2 HeIT
&6 GLocvBlaneuriLiciTer,
SLoLy.

S. usdIetj G Fsvaib,
g5 AT (Puiey)
2n&lev GrosvbleweuriLiciTen),
G.K.M. srevert), OFesrenest.

C.S. afiyyrsmaisin,

pGIFmeV AF i,

LB meigewnt oL’ g GoshBlenevriLieirel,
T.VSS. &7, GaHmuLbLd .

GYemewnuiF GFuwidLITE
(BRI DTN ILITAT

D. aungraxyugh,

Lp&IFMmEV Hells HFfwi
LODDILD SIDDSSEDUT

K.RM. Qurgytiuiere), GeFLbifuiLb,
OlFairenayr.
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F6m6V LODMILD 62lg IHIOLIL | (AP

BHU_L_FIr. H606V LODHMILD 21lg MIGHIOLIL|

S. wGarsyeir,
V.V. &gmifdsiv
ULPUbSITTHIEHGD,
OFeiranes-114.

DI ML 6lg IeHIOLIL]

SHT DHDIPFHID

BHFSH HL_Hrnly
GCiymed() aflsdaeir,
GuitGxmap

pTGa6p HMIBIILIGH,

6(HHISEWTLIL|
yGuoaig. (pesilaFmd

BbHITed 80 gl.ereiv.61ih. 6T6eflG600T. Glol1edSEHT
Bnerfleh Si&ALLLL [BeTens).
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