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Hael Ua W
(Relations and Functions)

12081CHOT

#*There is no permanent place in the world for ugly mathematics ... . It may
be very hard to define mathematical beauty but that is just as true of
beauty of any kind, we may not know quite what we mean by a
beautiful poem, but that does not prevent us from recognising
one when we read it. — G. H. Hardy +

1.1 9fferT (Introduction)
T KIS o e XIH, oo Td W, 9id, Te9id qen
iR e &t saumoneti &1, faf= yer & arfae
AT el SR S el Gfed qREE S S g
21 Tford § 31 ‘Hay (Relation) ' 1 HehedH i TISH
q H 39 vsg o ored @ o w2, fNeeh erER
(Recognisable) W Bl 7= <fife fo A, foret ol Eq)
el X1 o foenfefai &1 gq==a 2 qen B SHl Thel &
wenl X1 oh famielal &1 wqeea €1 o wy=d A 9
TH=T4 B a% % GaHl o o IR 36 FHN B
(i) {(a,b)e AxB:a, b 9 %}, Lejeune Dirichlet
i) {(a.b)e AxB:a b 967 ), (1805-1359)
(i) {(a,b)e AxB:a® g bt Y ¥ 3ffw B},
(iv) {(a, b) e AxB: fusdl Afqm wdian o ¢ g0 U< qUIe b F 9T YU
1 2},
) {(a,b)e AxB:a3H & @Al ¢ T&l b @A B).
qufy A9 B d% o fodl a9 R & STTT'{F‘T (Abstracting) ¥ Y Tforg |
A xB % Th @3 (Arbitrary) STEH=EE &1 TE TR Hd 2|
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2 R

A& (a,b) e R, 81 %&d & foh Hay R 3idd o, b § Halfud 2 3K 89 39
aR b fored B 9H=ia:, A (q, b) e R, B9 39 o1d 1 foar 78] &@ © &
a TN bk o i AT e B StUen el 21 S| T wen XIH 3@ ek §, Her
T T YR o Ge Bl 2

39 1 H, 7Y faf=1 yohR o Hel ud werl, el o SarsH (composition)
Shuita (Invertible) el 3R fgamemd wiswmanet w1 steraq &

1.2 dsieh o Wk (Types of Relations)

70 =% § e fafe=1 WehR ok Heell 1 S1eqeq S| ed o ¢ o fondlt ay=ea A
T G, Ax AH Th STEH=ST el ¢ ofd: Nk q==d ¢ < A x A a0
Ax AT, I I Gy T TR B, R = {(a, b): a—b =10} g0 Y& =4
A={1,2,3,4} W IRl Tk Gau R W =R Hifo) o8 wh o wq==a €, it
TE *i1E fi ™ (pair) & & S A€ g — b= 10 HI T H B TH THR
R ={(a.b):la-b1>0}, GIU Gq=sT Ax A% qod €, Filh Ax A Gt g9
(a,b),la—b1>0 HI< HTd Bl TE <Al 3=d o SR &Y FeAferiaa afereet
o fau 9@ w3 2

e 1 F=E A R 9Rwftd Hey R U Rad Hag e 8, A Aw w8 of
aga Ach fordt off srega @ wefd & €, i R=¢0 cAxA.

T 2 W= A W gt Hey R, T WA (universal) Hael weed 2, 9
A Yok 3T Ash @i el § gefud €, e R =A x A.

o Weel qen WEte Hoe & Heii-wet e (trivial) Hew ot wed 2

SETET0T | 9 e fof A Rl sTerehl o Tohel o et famnfefal w1 wgeem 21 guize
% R={(a, b):a b® 981 8} g Y4 Hay T o Ha9 & 91 R’ = {(a, b) :
a T b I HEAEA FT FAW 3 WX W FH T ) §N YA G TH HeE Hay B

T YSAHR, Fifh Thet STeth 1 €, Tud Thol o1 hig o fomnefl, wha & fordht
off foenefl &1 w&4 & @ "era1 21 3@: R = ¢, FEQ yeikfa g 2 fF R feq day 2
g off Toe ® T foreel oft <) fomnfeleli o) Samedl 1 o 3 e @ %9 e & =fsu
T Yhe B B T R’ = A x A WEh Fa 2|

feoguit e X1# faeneffmor dia vk € o foredl gay 1 < yebr o frefug fopan <
Tehdl €, AHa: Je fafy qen wgeem fafor fafu) qenfy 9ga @ @i g g
{1,2,3,4) R gRenfod G99 R = {(a, b): b=a+ 1} Hl a R A <t Trefua fHan S
2, Al 3N ke 4 b= + 1 811 S0 0t Glerersier g, 89 o 38 Hehad (notation)
T AT FH4|

Rationalised 2023-24



Ty TI e 3

A& (4, b) € R, &1 Fed © TF o,b ¥ Hafd &' 3R 39 o1d %1 89 a R bW
YHe FHW B

Teh e WEeIqUl Heiel, TRt ot © weh @ik (significant) JiHeRT €, good

HaY (Equivalence Relation) sHgeldl 2 qoad e T 31T H3A o ol g9 Ugal

I YR & Gedl, md: @qed (Reflexive), TAMA (Symmetric) TN kA
(Transitive) Haei T fo=m w4 2l

T 3 Iz A W RHIfd ¥9y R;
(i) e (reflexive) el 8, 4% Ui ae A% U (q, a) € R,
(i) @A (symmetric) FEa@ €, S qH& a,a,e A % fT (a,a)e RH
(a,a)e RY eI
(iil)y M (transitive) FEd 2, Al o, a,a, a,€ A fam (a,,a,)e RTA
(a,a)e R¥(a,a,)e R =
TRATET 4 A TR IR Heiel R Tk qoddl de el 8, A R Sqed, SHHa qe
Tsheh

SETET0T 2 0 Sl fof T e maet o feord waea Brygsit o1 T Oq=ed €1 9=
TH R={(T,T):T,T,% Haied 8} % Hau €1 fag Hifew & R & geaq
e B

T WY R TOqed ¢, FiTh Ucdw YW @WF o Hantgw el g1 qA:
(T, T, € R=T,, T, & Tamed & =T,, T, % Haimaq & =T, T,) € R. :
Ted R TAMAA ¥1 39 S (T, T,), (T, T,) € R=T,, T, & Tameam & qen
T, T,% Tame™ & =T, T, % TaeH § =(T,, T,) € R. 370: "9 R Hheh ¢
39 YR R TH qoddl Gad g

SETET0T 3 7MWt fof L foret wvaa o feord @ d@msti o1 Tk g €

R={(L,L):L, L, | @ ¢} 9q== L ¥ wRefod ws waw 21 fag Fifw &6 R
Tufi 8 fohg € 7 @ e § SR 7 "o @)

T R Wged T ¢, i ®E @ L, 9 ST W 9 T e TRl ¢, g
(L,L)¢ R RuAf &, #ifd (L,L)e R

= L, L™ a2
= L,,L, @ 2
= L,L)eR
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4 R

R W & 2| frem @, A L, L, R @a g e L, L,
LR &8, @ L, LR & f @a 7 81 gt 81 I .
H uet wm A L, L% WARR BRI #tefq, (L, L) € R, :
(L,L)e RWJ (L,L)¢ R L,

sarEur 4 fag i f6 ag=a= {1,2,3} 5 R={(, 1), (2,2), SEFfT 1.1
(3,3),(1,2), (2,3)} 5} 9&d GaY Tqed €, W 7 dl THHd © AR A Hehmeh 2

& REEqged 8 @it (1, 1), (2,2) 3R (3, 3), R % 37 &1 R GHHA &1 €, aiifeh
(1,2) e Rf&g (2, 1) ¢ R. g8 YR R Wehmes &l €, it (1,2) e Ra (2,3)eR
™d (1,3)¢ R

sa1et0T 5 fag Hife % quiel o 99==a Z ¥ R = {(a, b) : §&A 2, (a — b) &l
fawifsia sl B} g1 Wed ey Uk qoddl HeH 2l

&1 R Tqed €, Hifh 9% ae Z o T 2, (a—a) &I fauisa & 21 em:
(a, a) e R. Tz, a7 (a, b) € R, @ 2, a— b i faefs sLar & | e@ue b—q &l it
2 fauifia =3 1 23@: (b, a) € R, F5&@ fag & @ f6 R 99fiq 21 st v, afe
(a,b)e RAM (h,c)e R, @ a—baM b—cHE 2 4§ 99 I 304,
a—c=(a—b)+(b—c)@:[(even)% (F?)1 2m: (a—c)“ﬁzﬁmélmﬁ:l@
el € fF R W 21 o §q==9 Z 9 R U qoodl §aY 2l
ISR 5 H, A Hifsg fF vl ww quie g 9 wetud €, #®@ifE (0, £ 2),
(0, +4),..31%& RE € IR %1E i famm quier 0 @ waiferd =& 2, *Fifw (0, = 1),
(0,+3), ..M R & & €1 gt werr weft forom quiier 1 9 waifer € ok ¥ off ww qorfen
| ¥ Heiferd = €1 FIUd, GO T YUkl 1 GH=ad E a1 GAE faum quiet @
gg=ad O U= Z % 39 G=d €, S Frefafea ufaesl w1 gqe w3 #
() E< UWed 3f99d Th g 9 Fafud & 991 O oF 9o ofedd T TR °
Heifurd 21
(i) B %12 @ stema O fordlt ot stage 9 Hafud 781 2 &R faeiidd: O =1 &1
ff /99 E & frel off srage 9 Hefua 721 2

(i) ETeNO 3EqH 8 3R Z=EU 07l

Iqqq==a E, [ 1 AT (contain) T el Feadl-a7t  (Equivalence Class)
el € IR 5 wdieh [0] 9 Fefd #ed €1 36t YR O, 1 w1 3fdfee e aren
Jeaa-oit €, fo@ [1] gr fefud w3 ?1 A | &% [0] = [1], [0] = [2r] 3R
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HaY T§ ®ed 5
[1]=[2r+1],re Z. 979 ¥, Sl %o g6 HW 2@l 8, 9 et off ggesa X d ©H
WD qoddl Fad R % foq 1 gl 21 fordl e @=s aq== X 4 Yot U @
(arbitrary) e Hae R, X i TER THIH sqqq=aal A | fauisq & 31 2, i
X @1 fausH (Partition) wed € R S frefeiaa wfieel 1 Gqe w4 €:
() T i% fIU A & | soe T g ¥ Hafdd @ 2
(i) A, HE o 3T, A % FHEe ot steeE @ wafua T S €, Wl i)
(i) UA=XTM ANA=0i#]
STH=Ed A TeadT-oft sheand 21 39 feufa ot Tk vt 77 @ ok ww fauda fomem
ot & Thd &1 SR & fau Z o 37 Iufawerl W faar wife, st Z o o8 9
RER THTH STHL==Al A, A, T A, 5RI 954 &, fSent @ftmer (Union) Z ®,
A={xeZ:xH&M3 H PV T} ={.,-6-30306..)
A={xeZ:x—19&N 3 H PN T} ={..,-5-2,1,4,7,..}
A={xeZ:x-2F&M 3 H P T} ={...,—4-1,2,58, ...}
Z ¥ TF G R={(a,b):3,a— bl fawifea wtar ) afwfia ssifsa) Seeeo
5 H Y9 deh oh ITTER B g U Gehd & T R T qodar ded € s it
A, 7% 3 |eft iRl & T o SeR €, S Y © Hafud €, A, Z % 39 9t
qUIfeh! o WA o TR 7, W 1§ Heifud € 87 A, Z % 37 Heft quifhi o T
TR T, S 2 ¥ Hefud ¥ e A, =[0], A, =[1] 3R A, =[2]. 5= | A = [37],
A,=[3r+ 1] 3R A, = [3r+2], 5l re Z.

SETETUT 6 A oo f Tq==a A={1,2,3,4,5,6,7} HR = {(a, b) : a T bTHI &I
71 4 fovm & = wm ¥} g0 Uit U Hew 21 fag #IST fF R T qedd gay 2
Tl € T it o STageaa {1,3,5,7) % 9t ore@d Tk S 9 Hefd 7, 3R
STEI=A {2, 4,6} o G faFe Tk TR 9 Fefvd €, W suegeEd (1,3,5,7)
IS Wt Fee SUHTEEA {2, 4, 6} o ferdl ot erge @ wefua Tl 2

T A UST HIS FE o F1 dl fauH © A HH 7, AW (g, a) € R. THh AT
(a,b)e R=ad@Mbpadl &, o1 @ fawm & =1 99 & =(b, ) € R. TH &R
(a,b) € RAA (b, c) e R =4 a, b, c, @+t =1 @ fawd & o1 99 § =(a, ¢) € R.
31d: R Uk qoadl "sie 81 G, {1,3,5,7) % 9t o1a@d Tk S 9 Fefud 2, it
7q Suggesd o gl orgee faud B1 gt UK (2, 4,6,) % Gt feEd Uh g 9
wefad €, it 4 |t @ € WY @ SwEgsea {1,3,5,7) 1 &2 f e
(2,4,6) o Trelt ot srage o Hafud 71 & W ©, it {1,3,5,7) o erage foaum
g, 5@ % {2, 4, 6), % e@Fe 99 2
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[ weraett 1.1 ]
1. fauif@ wifse fe @ fr=afafeas @90 & @ g T@qed, gufga den
THEF o
() =1 A={1,2,3,..., 13, 14} & Hs¥ R, 30 Yo qRIa € T
R={(xy :3x-y=0}
(i) TeFd Hemel o THead NHR = {(x, y) : y=x+ 50 x <4} 5N qRenfia
g9y R.
(i) == A={1,2,3,4,5,6} HR={(x,y): y 77 Tx ¥} g URAIM Hlel RE|
(iv) TOEd qUiishi o Tg=ad Z W R = {(x, y) : x —y T YUlieh &} gRI qrsoa
g9y R.
(v) Tt favie omg ) feedt 7R o farfaat o aq=aa ® f=fafed
Hay R
(2) R={(x,y): xq°y Tk & M W H& H 2}
(b) R={(x,y): x Ty T & Heeal § ®d &)
©) R={(x,y):x,y¥ SH-3k 7 O el 2}
(d) R={(x,y):x,y® o 2
(© R={(x,y) :x y foar 2)
2. fag =i & arafas gemst & 99=ed RE R = {(a, b) : a <b?}, B
R e R, 7 o Tiged €, 7 Gafia € @R 7 € G
3. i wifse fo @ 9= {1,2,3,4,5,6) " R={(a,b): b=a+ 1} 5N uRefoa
Tey R Toqed, Gafid a1 Wb 2l
4. fag Fifsw fTFR AR = {(a, b) : a D}, 5 IR Ty R Tged a0 FehTaeh
¢ forq wmfta & 21
5. Sig HIfST fF FMR AR = {(a, b) : a <D} N ARG el Toqed, TR
o HehHeh B2
6. Tag wifs for wg=== {1,2,3} " R={(1,2), (2, 1)} 51 9&a Heiel R FA(HA
2 forg 7 1 e € @R 7 W 2
7. fag =ifvq fo fedt Flds & s & 90 Y&IHl o 99=9d A |
R={(x,y): xqa1 y & U s GO GO 8} N U0 Hae R Th qodal
oY B
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10.

11.

12.

13.

14.

HaYy T ®ed 7
fag #IfST fF A={1,2,3,4,5) 9, R={(a, b): la—bl T4 T} T Y& Hay
R T qooal Hed 81 Wi sifeg & (1,3, 5) o @i ofoge wh TR 9
Gafud € IR Tgeed {2, 4) o Gl eFd Th TR | Gafud € W {1,3,5) @
HE off eraFa (2,4) o et stemE @ Hefud & 2
fag fefem fF ag=ag A= {xe Z:0 < <12}, ¥ fRu Tu fr=fafaa g R
o ¥ oI Tk qoddl HeY e

() R={(ab):la—Dbl, 4% TF TN 2},

(i) R={(a, b):a=Db},
A% M A | W Hafed staaal &l Fd Hifag)
TH Hey 1 380 N, S

(i) i 8 W 7 o Tiged 8 IR T Whieh €l

(ii) TR B TR A d Tged e AR | wufid @l .

(ili) Toqed o gAfhd 81 fhq e 7 2

(iv) Taqed au "t 2l fohg wwfa 7 @l

(v) Gafd den " @ fohg Taqed 9 @l
fag =ifse for fordt Tuae o fora fagsti o wg==a °, R = {(P, Q) : faig P =t
ot fag @ <, fag Q=1 ot fag & Tt o wwM 2} N WSd Hell R T qodl
Gav B1 q: fag wifw &R g P #(0,0) o Gafa qeft feigent 1 gg==a P
T B S o1l T UH g9 o Fefd shear ©, foeht oy getfsg W 21
fag ®ife for oo Bt & 9q==aAS, R={(T,T): T, T, 99&7 ¢}
SR IRfoq Haef R T qoadr Tael 81 osti 3, 4, 5 o " B T,
9SSt 5, 12, 13 ATt FHeAI0 B T, 9o YSiefi 6, 8, 10 Al FHRI0T gt
T, W fo=R #fS@ T, T, 3R T, ¥ ¥ &9 ¥ Hs weR Fafa €2
fag i o wmed agystl o 9= AH, R = {(P,,P,): P, 721 P, %1 “sniatl
1 & GOF ) YHR W TR e R Th qoddl Ga 21 3, 4, 3 5 e
T S ATt FHR s § Hafud T A o 9t TFEl w1 9= Aa
i)
A AfS fof XY-aet H feerq woeq st 1 9q==a LT 3 LA R={(L, L)
(L, TR € L, %) 3N Refd ey R 21 fag FifT fF R T qoaar ey
B1 3@ y =2x+ 4 9 e goed {@isii &1 ggeud 96 Hife)
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8 R

15. WA s foF @g=aa {1, 2,3, 4} &, R = {(1, 2), 2, 2), (1, 1), (4,4),
(1,3), (3,3), (3,2)} 51 uftafom Heier R 71 Freafafed o 9 9t s gfw)

(A) R Tqed a1 GHiHd © fohq S 72l 2
(B) R Tqed qel Gehiieh ¢ fohq Tmfta el 21
(C) R Gufla e Gshmeh 8 fohq Toded el 21
(D) R U qoadl Gay 2

16. =M <ifeg fof wq==a N®, R={(@,b):a=b—2,b>6} N Y&d Ta¥l R 2|
frfafead & 9 @&t 3w g
(A) 2,4)eR  (B) 3,8eR (C) 6,8eR (D) 8, 7eR

1.3 el o W (Types of Functions)

Tl 1 SR, F a9 B S GeHeh e, SR T, 9gug held, qiHd
e, s Hed, fagd e sTf o1 9o 3ok oTerel dfed el X1 fwan i
T 2l

] el o A, A, O q1 AN 1 f SrerE femAn < g @) Fiifen B i
HeheuHT 0T T 313 i 7 Iasti (Disciplines)ﬁ'ﬁﬁff%ﬂ%ﬁ'{ﬂf%,wm
TH Tl o AR H ST SLAFA g8 ¥ A1 9g =ed ©, STel 39 Ugdl WHI fR o
39 =% W, eH fafa= YR o Herl &1 e |
freferfed strepfadl g/ <OT T ®e £, £, f, 70 £, W fo=r =ifsm)

sepfa 1.2 &0 2&d 8 fF X, % 9 (distinct) $T9@e o, WM f o 3,
fafera «ff fio= 2, fohq £, o sfia <t for stemat 1 @en 2 o gfafad w & € Tma:
bTI A X, ¥ B UH STIT ® S e TU £ W f, % fqid X, ok B F ererrm
o vfafas F&l &, S £, ofaia X, & 9t eto@a X o foeft 7 ot saoa o
wfafae &1

S ufteat @ e frefateaa afamd g et €
URTET 5 Toh e f :X—)YQélﬁl-ﬁ (one-one) QWQaﬁF (injective) ™eld hgodrdl
g, A £ o ofadd X o fa= ofe@al o glafas o fa= g9 €, stefq go®
x,x,€ X, ® faU f(x)=f(x) & @ 8 f&F x =x, F90 [ TH TGLH
(many-one) Teld Shgcdldl 2

ST 1.2 (i) H Wl f, Toheh! F@M ¢ T STPMA 1.2 (i) ¥ £, TF 9gUF FoM ¢
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Si

1 a
, [ b
- c
3 /‘/ d
e
4 f
Xl . X2 Xl . 2
() (ii)
% 7
1 a 1 a
2 2 b
b
3 3 c
4 ¢ 4 d
X (iii) X, X, (iv) X,
TRt 1.2

TR 6 e f: X =Y =88 (onto) 31¥el 3T=SMRI (surjective) haaldl % RIE
f ok farld Y 1 Y tage, X o Tt 7 forelt st o wfdfee e €, steiq g
ye Y, s fau, X ¥ U 9 sremd x 1 A @ 9 f(x) = .
3mepfd 1.2 (iii) H, ®eM f, ST=TSH & a1 eehfa 1.2 (i) |, wer f, SAT=STEH
T 7, HfH X, T 0T o, AW £, £, S X, o TR off stawa o wfafea
&l 2
ﬁmﬂf:XﬁY@ aﬂwwéaﬁ: 3R Shae g f a1 IR (range)=Y.
TIRTET 7 U e f: X =Y T '{e\hcrﬁ qA AT=d1<h (one-one and onto) 3T Qéﬁlﬁ
A= (bijective) el HET 8, I(E £ Toheh! q ST=sEeh S & erdl 8
SR 1.2 (iv) H, el f, Th Thdh! qofl STemdl Ferd €|
SETET0T 7 0 AT o e X o |l 50 femnfe s wgsea A @1 W ety
FiASN, f(x)=Teomnedt x 1 Ia R, g0 GRATE TH ®wor 21 fag wifeg R
f Theh! € Tohq sTeoReE el R
T AN o & Ta=-Ta= femnfe o Ua1 o g9 & 8 Wehd &1 Sque fTeheh! B
el w1 fa &1fd fohy 80 oM Hend € fop faranfofall o et et 1 @ 50 ek €1 ST
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10 T

AT Ig g3 TR N1 3167 51, henl o Tt off faeneff o1 U1 Far 7€ €, erawa
f o St 51, A TRt ot sraga %1 wfdfss 7€t ?1 o £ STesRE e R

saTetor 8 fag ST & £(x) = 2x G 9G4 Fel f: NN, Thant © fohg mescs
& 2

T HEE f TS T, HH f(x) = f(x,) =24, = 2x, =x, =x,. TP, [ STS%F Tel
2, Hfe 1e N o fau N 08 forell x o1 stfiae 720 @ aifsb f(x) = 2x = 1 &I
FEET0T9 Tag ST 9 f(x) = 20 5 984 %o £: R SR, Toheh! 91 =86 2|
T f The! §, FMR f(x) =f(x,) =2x, = 2x, =x, =x, T &, RT Fea foedt

off aredfers @@ ya fog RY %WW%,Gﬁf(%):Z.(%):y%Im:f

s o B

Y
A
y=f(x)=2
X'¢ >
3 X
v
Y/
TTeRfd 1.3

sarEwr 10 fag el fF f(D)=f2)=1 TN x>2 & T f)=x- 15K 4T
we f: NoN, STesrEs df € fhq Ths! T&f 2l

A f Whe! W@l ®, FiH f(1)=fQ)=1, WY f =3 B, Fifen fohel g
ye N,y#1, & fQ, 89xhl y+1 G @d &, @b £ (y+ D=y+1-1=y W &
le No faw £ (1)= 172

arETor 11 fag ST & f(x) = x2 g0 aRwfid wer £: R =R, 7 df Tt g 3R
T S=SEF B
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& FE f(- 1) =1=f(1), 30T [ Tha Y
&l 21 TF: Wewid Rl 3foe -2, ¥id Reh fo)=x
et ot oo x w1 Ufafaa @ © (F?)|
3q: f SRS Tl B

X’<f(_1)=1 f(1)=1>X
saTeror 12 fag i i = gt wem x=-1 [Ox=1
f£:N SN, The! 91 =orEs <A &
x+1,af x fom ;{,
f(x):{x_quﬁxwg £ % 3tata 1 agr —1 & whatss £
T 1.4

A WM AT f(x) = f(x,) TN FITC B g x, oo & qon o, T F, @ ox + 1
= x,— 1, 9 x, - x, = 2 S ST T| TH THR x, o FH A1 x, % food B Y ot
T &l €1 THfey x, T x, A E A fawm B o T e " e G o
qaqa xza\ﬁfﬁﬂ'ﬁf%,T‘ﬁf(xl):f(xz):»cl+1=x2+l:>x1=x2. ﬂmﬁxlﬁ%
X, TF "E R f) =f) =%, — 1 =x,— | =x, =x,. ¥ f THHT T WA &
T N &1 &iE ot oo 5@ 2, + 1, 70 N T 6@ 2 + 2 1 yfafaa € iR v
N & i ot ¥9 §&N 2, N &l G& 2r — | &1 Wit €1 3%: f 3=srs 2

T 13 g T 6 sTsrs Wl f: (1,2,3) {1, 2, 3) §a Theh! HoM 2l 2l

T HA AT T £ Toher! &l 1 37d: $9eh Wid § %8 9 %7 < eFa g for %
1 e 2 o e © TSer @eqid o ufdfeis T9M 21 @1el €1 £ o v 3 1 gidfeis
hael T B e 21 3, GRE |, Weuid (1,2, 3) ok, Afuehad g1 &1 T 8l Wehd
g, TS yene g1 € o 7 steore el B, S Tk we Tt 21 em: £ ol Woneh!
g € =nfeu)

3aTEToT 14 Tag ST 6w wst wer £ {1, 2, 3) o{1, 2, 3)ter w9 9
A= i B

T Sk £ Wohhl ©, SEIAT { 1,2, 3} o o7 e1e@d £ o 3faria Wewid {1,2,3} o di
AT el W HEI: Feferd B ;£ A=oEE o 2

fewuit IO 13 qA 14 H yred ufkomy freht off woes uRkfia (finite) I9==a X, 6
e o €, 1eiq U Uohshl e f: X X SAfera: sTeseed g © al qeh
R Tg=E X o 0 Tk T=smesh e f: X —X SAaErEd: Tohsh! gidl 21 3Heh
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12 T

oo e 8 qe 10 § T gl © o et erafifia (Infinite) S== o faw =8
Tl el ot e Wenan €1 ar&ad § =g uffia qen sraifa weeEl o o s st
(characteristic) 3TdX 2

[ vt 1.2

1. fag =ifsg %f(x):%‘gm Refid wer f: R, SR, Theh! qe ST=a1eeh
€, STl R, 9+t HOIR ardfoss Hemslt & 9q=d 21 A Wd R, B N ¥ o<
fean e, S fof W' wia gead RE @, @ ot 0 98 9Romm we Bhm?

2. TrafafEa wer w1 T (Injective) TN ST=BTET (Surjective) TON i S
Hifw:

() f(x) =" SR WA f: N -N Hed 2l
(i) f(x)=x* SR WSd f: Z —Z e R
(i) f(x)=x* SR Y@ f: R —R %o 2
(iv) f(x)=x* S WA f: N N B Bl
V) f(@) =% BN W f: Z —Z Fa T

3. fag =T & f(x) = [x] S} 959 Hewd quifeh e f: R R, 7 df That @
3R 7 resTEH , Wl [x], x @ HH A1 SHeh aEX HewH YUl i el
T 2l

4. fag T % f(x) = x| g0 989 99% Hed £: R R, T d Tl © 3R
T TSRS §, Wl | x | TR x, A x 97 a1 I & @M x| W — x, A
XW%I

5. fag =ifsit f f: R =R,

1,3 x>0
f(x)=40,a€ x=0
-1,3af x<0,
g e o wer | dl Toheh! € iR A TS @l

6. WH RIT FA={1,2,3),B=1{4,5,6,7} 7 f={(1,4),(2,5).,(3,6)} A% B
T U B ¢ fag ST fF £ wohat 2
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10.

11.

12.

a9 Tg Hed 13

frefefaa & o wors feefa § saaey fF o KU gu wer T, s=sKs
A Toheh! 3BT (bijective) B1 9 I 1 3fifeed ot sqemz)

(i) f(x) =3 — 4x g0 R wed £: R —R 2

(i) f(x) =1+ g IR ®eH f: R R 2

A Y R Aden B & wq=aa € fag HIf & £: Ax B —B x A, 30 ¥R
% f(a, b) = (b, a) Th Tehsh! =BT (bijective) Fer &

%H,aﬁnﬁqq%
oM cfifee foe T9 ne N& fow, f(n) = % TS

g URW Tk Wer £: N SN B Saaey & o1 Be £ Thal STesr]
(bijective) B1 2T9H I 1 3fifecd ot sdemzul

nﬁa“r%nz%A:R—B}WB:R—U}%’U@):(i—:i)mw&wﬁaw
f: A —>B W Ta=R HIY) 21 f Toheh! a1 S=s1Eeh B2 104 I 1 S
f IIaEy|

M ity T £: R R, flx) =+ g GRfa 21 Hel ST 1 =7 wifu)
(A) f THE SBEHF & (B) f TETH SBTH &

(C) f THa ¥ frg oTeor® & & (D) £ 7 @ THE § 3R 7 TeERE 2
M ST fh £(x) = 3x G- IR e £: R >R 81 & S g
(A) f THH! A=BEH T (B) f EUF STIEF &

(C) f THH T T T=oRF T8 & (D) f 7 @ THHA & 3R 7 IEF 7

1.4 el Rl WA 99T SIGRATTE weld (Composition of Functions and
Invertible Function)

TRTHTET 8 7 ST T £: A —Bal g: B —C <l %ol 81 d9 £ 31 g &1 HaeH,
gof g1 Trefid Bl 2, 99 el gof: A —C, gof (x) = g(f(x)), v x € AR uRwftr
Bl B

Rationalised 2023-24



gof
TTeRfd 1.5

mlsmmﬁﬁ{2,3,4,5}—){3,4,5,9}3ﬁ'{g:{3,4,5,9}—){7,11,15}
T oM 39 THR T & f(2)=3,f3)=4,f4) = f(5)=53ﬁ'{ g3)=g@ =77aa@
g(5)= g(9)=11,1 gof M HIfST

T W gof ()= g(f(2)=g(3) =7, 80f(3) = g(f(3)) =g (4) =7, g0f(4) = g (f(4))
=g(5)= 11 3R gof(5)= g(5) = 11.

FETETT 16 1S f: R -R A2 g : R R ®aH AT f(x) = cos x A g(x) =3x2 N
Ref| © gof 3ﬁ?fog§|'l?‘l Hifsul fag ST gof # fog.

& T@l gof(x) = g(f(x)) = g(cos x) =3 (cos x)* = 3 cos? x. TH &R, fog(x) =
f(g(x) = f(3x?) = cos (3x?) 2l e HIfT foF x = 03F T 3cos? x # cos 3x2 21 o
gof # fog.

e uftere, Sl 22 qen feweh frefafaa afam & fag 9 w2

URATET 9 e f: X —Y SIeRAUiE  (Invertible) HEcmal 8, d€ Th e
g:Y =X W I 39 YRR B fF gof=1 T fog=1, B WeH gl Hod [ H
gfdet® (Inverse) ed g 3R =@ il £ §RT Yk L 2l

q:, A% £ hHUNE €, Tl fATeT: Tohen! A1 STeSIEeh Bl € SR foema:,
IfE £ Woheh! U1 =B €, °l f ATTema: SqhAIT BIal €1 F8 qe4, f i Toheh!
A TSI g Hich, STEhHUN AT i o Weequl &9 § W el €, fasi
®Y W TG f 1 YqclH aad § A &l w8l

SETETOT 17 A AT T £: N Y, f(x) = 4x + 3, g IR0 Th o €, Sl
Y={ye N:y=4x+ 3Tl xe N & foq}| farg =ifsw fr £ oqepuoia 21 wiae
Tt Ad it

T Yo fhdl @ saad y R fa=ar #ifs) Y, &t ol g, wid N o fedt seea

X3 AT y =4y + 331 369 Fred Freper § fF x=(y;3)%l a7 g(y)=¥m
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giY—NﬁqﬁWﬁﬁmlWWgof(x):g(f(x)):g(4x+3):—(4x+43_3)=x
o fog ) =fgon=f[ L2 )20 a5 2y 5as=y b e A

g o gof =1, TN fog =1, fSr@er arcqd o€ a1 foh f sqehmviia 2 3R e g Her
f 1 gfaem 2

fafaer 3ergvor

SETETUT 18 AR R TR, T AT Jooral wae 2, @ fag #e fF R AR, ©%
ool Tad 2|

T ik R T R, 1 Hael € ST (a,a) € R, T (a,a)€ R, yae A THH
aed € % (a,a)e R,NR,va &8 fag g@ 2 fF R R, =q B T
(a,b) € RN R, =(a, b) € R, TN (4, b) € R, =(b,a) € R, T (b, a) € R, =
(b,a) € R, "R, 3T0: R, AR, TAAT ¥l T JHR (a, b) € R, "R, T (h,c) R, AR,
—a,c) € R, T (a,¢) € R,=(a,c)€ R, NR, 38 fag @ & f& R, "R TFms
21 3 R, NR, T T Hadl 2|

ITEI0T 19 HH oifee fh qa=ad A b uq ‘{Uﬁ'elﬁ o Hiad E’l:ﬁ (ordered pairs ) b1
T G R, (x, y) R (u, v), A 3R sheaed 4, xv = yu R IRIfE 21 fag wifse
fh R T qoadl dee 2l

T WA (x, y) R (1, ), ¥ (x, y) € A, FfF xy = yx 2| 799 == B & fF R
RN %I Ti: (x, y) R (u, v) =xv = yu =uy = vx 3ﬁ'{ 3qfeTy (u, v) R (x, y)%l E'FRET
T gl © T R EWfha €1 gH ¥R (v, y) R (u, v) A1 (u, v) R (a, b) = = yu

b a
qdl ub = va :>xvﬁ:yug:>)€v;=yu; =uxb = ya 3R zHfeT (x, v) R (a, b)%l
u u

31Ta R €& ¢l 37d: R Th qoadl Hay 2

IEET0T 20 §A AfST R X = {1,2,3,4,5,6,7, 8, 9)81 94 ofifsw 7 X H
R, ={(x,y): x—yT&A 3 ¥ WA 8) 5N WA TH Tael R € T R = {(x,): {x,y)
C{1,4,7} 0 {x,y} < {2,5,8} A {(x,y} € {3,6,9) G T&d X | TFH 314 Hef R,
21 fag #ifvT fF R =R 2
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el A Hifaw 6 (1,4, 7}, {2, 5,8} 91 {3,6,9) Tg=adl § ¥ YAF H1 ATl
(characterstic) @& & for goh femdll off < afermdl w1 (R 3 1 Th U 8| SEfIY
(x,y) € R, =x—y ¥@ 3 & TN T ={x, y} (1,4, 7} & {x, y} C {2, 5, 8}
A {x, y} < {3,6,9} =(x,y) € R, 37 R, ch.E'FfT TR {x, y} € R, ={x, y} C
(1,4,7) 9 {x,y} € {2,5,8} T {x,y} € {3,6,9) =x— yT& 3 ¥ 99 & ={x, y}
€ R. 399 ¥ g1 ¢ 7 R cR.3W: R =R 3

IETETOT 21 A ST foh f: X —Y Tk Weld 81 X ¥ R = {(a, b): f(a) =f(b)} T
Wed Ueh ey R R i) Sifew 6 0 R wh qouar gay 2l
T YAF a e X o U (4, q) € R, FF f(a) = f(a), TG0 T2 21 & fF R @qed
21 T YHR, (4, b) € R =f(a) = f(b) =f(b) = f(a) =(b, a) € R. THfAT R TATHA
Bl T (a, b) € RAA (b, ¢) € R =f(a) = £(b) A f(b) = f(c) =f(a) = f(c) =
(a, ¢) € R, F5@en arcd € fF R Smes 21 3d: R U qoddl dee 2|

SEETUT 22 Fq=9d A ={1,2,3) ¥ & a% G Toheh! el 1 H@ A SIS

T {1,2,3) ¥ WH q% UhH! el had diF Tdlehl 1, 2, 3 1 HHEET | 3d:
(1,2,3} 9 @& 9% o Yfafedl (Maps) &1 el G& 4 Yol 1, 2 , 3 o wHE=l
#1 el GEA o ST e, S foh 31= 6%

TEETOT 23 HF AT R A={1,2,3) 81 99 fag Hifse fr 08 gaui 1 g =R
g, fo (1, 2) @@ (2, 3) & 3R S Toqed a1 WehiHe ql € fehg wafid & )

7 {(1,1),(2,2),(3,3),(1,2),(2,3),(1,3)}, (1,2) 71 (2, 3) FFal el 98 G DT
Ted R, T, S TG qe1 Wbk ¢ fehq TG T ?) o ARk R W W (2, 1) T
g, @ 9T Hee R, f Wiged qen TRk ¢ W A T 21 T YN, 79 R,
F (3,2)9g1 FX R, I HT Tha ¢, o s7efiee wqorerd € qenfr ww R, # Rt < g
(2,1),(3,2) T TH ¥ (3, 1) &I &l =&1 Wehd B, iR TH HH W gH, HehrHehdl
AT W@ o ToQ, 319 9 i o o forg s1ea el ST iR 39 uihan g W He
Tafia off g STem, S e @ 21 ot et Wei el ge i 2

zarEur 24 fag wifsT & ag=e= (1, 2,3} 5 (1,2) 0 (2, 1) Fl A HH e
ol el i gew 2 @

& (1,2) A1 (2, 1) I SHafete T e g B geaa @94 R, {(1, 1), (2,2),
(3,3),(1,2),(2, 1)} 81 279 heled 4 ¥, FHa: (2,3), (3,2), (1,3) T (3, 1) 99 5= &
ok &9 7 R Tk w1, S (2, 3) ® R, H Siafdw #W 2, @ wuiad o o
&Y (3, 2) & ot A1 USW, W & HehHehdl &g €9 (1, 3) @1 (3, 1) H TH &

Rationalised 2023-24



a9 Tg Hed 17

for s 2 o1: R, ¥ 91 qodd HaY Shad Wi HeH ) g T g § R
(1,2) @0 (2, 1) ! 3fafeee A el qoddl Haell ®1 el G& & 2
SETETOT 25 acmsh We [N N W faer &g, st I, () =x, yxe N5
wfemfom €1 fag wifsm &, =afa 1 sreses € fhg Fefafed yer 9 aifid we
I +1 : N >N seoes F&f ¢

G+ =[x+ (xX)=x+x=2x

T T [ 3TesEsh © fohg I + [ 3T9ed &l @1 itk &9 wewid N o
T oFe 3 o Whd © Toreh forq wid N# foreft U@ x 1 eife 7€ © T
(I + 1) (x) = 2x =3 &I

JATELUT 26 f(x) = sin x G Y& held f: [O,g}%R qdl g(x) = cos x S I Sheld

g: [o,g}_ﬂ{tr{ forR SIS g IfST foh £ qen g Woheh! €, W f+ g Toheh! &l
2l

Tl it [o,ﬂ,éa QA for-faet sreeal x @ x % AU sin x| # sin x, @
cos x, # cos x, Y f T g I B AERAF T W THH! 81 WY (f+g) (0) =

. T T .
sin 0+ cos 0 =1 M (f+g)[g)= smz+cosE:1 2l aqa;f.;.gq%ﬁ T B

AT 1 UT fIFfaer uvnaet

k.

. fag #iNT fF AR >{xe R:-1<x<1} & f(x)=

,x€ Rgl

X
1+ 1xl

R Fer Toheh! e STesIEE ol

2. fog =ifee f& f(x)=x*80 9T Hed [ R—)RQ% (Injective ) 2l

3. U e gy X & gen @1 PX) S fR X oF 9a% SuegsaEl %1 gy
2, W fa=m wifsy frefafag @@ 9@ PO ¥ T Hay R aiwifie sifs:
P(X)® Sueg=al A, B o T, ARB, 4 3R heiel 4§ A< BR1 &1 R, P(X)
H T e Hay €2 I IW 1 shfa sff fafan)

4. g {1,2,3,...,n} ¥ T % o GAK TSR Hel i G AG HIfU|
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5.

TIfoTd

oA oS fF A={-1,0,1,2)},B={-4,-2,0,2} 3R £, ¢ : A 5B, FH!:

1 .
fX)=x2-x,xe AT gx)=2 X_E‘_L x e AEN IRWIfE wed B

f A g HHA 87 A ST T SAifacd ot Tqensul (Hehd : e HifeT fom
Tl f: A—B Al g : A —B UM HEdl © A€ £ (a) = g(a) vae AR

A A={1,2,3} € TH Heier fo seme (1,2) @1 (1, 3) 8 3R S wiged

qe AT & fRq e TR €, # Hen ©

(A) 1 (B) 2 € 3 (D) 4
. A A={1,2,3} & q @ (1, 2) o oIl Gaul i @ 2l
(A) 1 (B) 2 () 3 (D) 4
qrIST

39 A H, g0 fafay YR oF Tew, wedl qen fgetemd dihaneti o1 stemeq feran
21 39 A ) g faw-asg frefefea 2

*

* L R R 4

*

X # R=¢cXxX 5N 950 ¥4 R, Reaa geier e 21

X #, R=XxX 5N 9S4 Hse R, Wrefieh Gaiel 2|

X #, T3 w94 6 vae X, (4, a) € R, @@qed Gag B

X ¥, 39 YR 1 Hau R, S Gfqa (a, b)) € R a9 & % (b,a) e R
1 G HAT € WATHG G 2

X H, 9fds¥l R, (a,b)e RAA (b,c)€ R =(a,c)€ R vy a, b, c € X Hl TI=
T aTell Heel R Gehiveh dae 2

X ¥, Gay R, S qed, GHEA 91 Gk €, deadl gay 2

X ¥, frdl qead ¥4 R & faU o € X o W@ geaar it [a], X &1 98
SuET= © foEen @il 31eFd o 9 Hetud 2|

TH FEA f: X Y Tl (311 Thh) el €, At

Jx)=fx) =x =x, v x,x, € X

Th e f: X Y =dEedh (Ial ATDIET ) Fer ¢, af% fhat g
yeY,3 xe X, W UHR fF f(x)=y

T G f: X —Y FehAUIT 2, I 3R ko A% £ Theh! a1 0K 2
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o T yem ufifd g=a X o fT e £: X —X Toheh! (qER ST=a15eh)
Bl €, AR IR kel A% f <R (AEHR Toheh!) 21 T fepel qifia
=9 w1 MAe&fteR qoEH  (Characterstic Property ) 21 T eruRfi
=T % fou w2

UERIEC I o

el i Haheddl, R. Descartes (1 1596-1650 's:.)@ YR B HT Th A
3iqel | fosfad T 21 Descartes 3 | 1637 g H ofut gl “Geometrie”
Y 9t ‘G’ R AN, SAHAE Sh!, S sfaREea (Hyperbola), LIECIGR
(Parabola) 2N SEiga (Ellipse), T ST hid §HA, Th =R T x oh & UMk
o x" o 31 § A ol James Gregory (§1 1636-1675%.) J 70 Ffa “ Vera
Circuliet Hyperbolae Quadratura” (8 1667 3)H, Tt i Tk THT Tl T e,
St ferdt o= Ufer WSt e1eran 1= wiwanstl i SR WA 3 ¥ W et
21 9% § G. W. Leibnitz (1646-1716 )3 1673 & ® fafaq soht wigfafy
“Methodus tangentium inversa, seu de functionibus” T 31x ‘o’ ! fordt Q’Fﬁ
Tfer o6 7ef # v TR, St TRl ook o6 U foig § SR g a% 39 YR ufafaa
Bt et B, S ok W g o 1wk, ook i YeUTal, ok <1 Tquil qen Sifcie
ufafdd eid €1 qenfd STaet shfd “Historia” (1714 5.) W Leibnitz ¥ e i T =X
TR ARG AT ok T H YA R oM AR x B HE YA H A A 3
gagerg =Afe 91 John Bernoulli (1667-1748 £.) 7 Tee™ 1718 3. | HohaH
(Notation) (])x%'ﬁ RIS “x hT HAT kil Gehe ki o faru fomam em ‘T{@ held
&l fefid =4 & fom ELical S f E 0, y... sl SAUh T Leonhard Euler
(1707-1783 %) 51T 1734 5. § 3191 Wigfattd “Analysis Infinitorium” & JerH @UE
H foar T oM A€ H Joeph Louis Lagrange (1736-1813%.) 9 1793 §. | 70+t
igfata “Theorie des functions analytiques” JhTRTd i, faw =2 foreeromete
(Analytic) %e&F o R § 9fe=t &1 of den "Werad £ (x), F(x), ¢(x) TS 6T T2
x % T9=-f= weri o faw foman o 9R90d Lejeunne Dirichlet (1805-1859 %) =
T i QRS 3| TSTEeRT ToNT 39 9T d% BIdT @1 51 deh adHM i | herd
1 Tgeed Ugifdes TRATT 1 Y=o &l 31, S Georg Cantor (1845-1918 §)
BN foefoa Tg=aa fagid o 9] g3t aduH &1d ° ydfad ®ed &t gq=ad
Ggifass RO Dirichlet S/ Y&d e 1 URETH T A TR
(Abstraction) 2

_.’._

*
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yfaenw Fremurfada wes

(Inverse Trigonometric Functions)

** Mathematics, in general, is fundamentally the science of
self-evident things— FELIX KLEIN <

2.1 95T (Introduction)

AT | H, TH Ug 9% ¢ % fHH woM £ w1 gdiE |
f-gr fefud gfaei™ (Inverse) ®el &1 sifida had

aft ® A £ Chen! a1 ASIEE 1 9gd 4 hed U9

S Woheh!, STERESH AT IHI €1 el B, T gH Sk

el st o e FR Gehd €1 e XIH, §H UG goh @

o Fepiviada e ST o (FEEE) Wid 3R

RER ¥ Uoheh! 4 ST=01Seh 7l B4 & 3 @y Seh

Wil w1 3tfed et Bl B 39 e | gH Brepiuiedi

el o idl qel IR W o 9ol S Widsil (Restrictions)

1 AT HT, 79 3Tk gfaaimi @1 Afa gHe=a
Bl B 3R Sei@l g Wiaeldl w1 STeeiieh il gHeh Arya Bhatta

AR 37 TR & %o FRFE o (Properties) T (476-550 A. D.)
off fomm 4|

Yfere® BrepiuEdta ®erd, e (Calculus) W T Heequl fen fum €, ifs
ITh! WEE W 3 FHehel (Integrals) TR eid €| Tidei Sepioriada weri =t
Hehedl 1 JA T qen faiteht (Engineering) ® ot Brl 21
2.2 IMURYA Hehed Td (Basic Concepts)
el X, ¥, g9 Brerviidia e 1 oo & 9o €, S FefeiEd YR § uRid 8
sine Tl , SWH sin: R —>[-1, 1]
cosine Tel, ST?JIH cos: R —[-1, 1]
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yis
tangent i, 3?%‘??[ tan:R—{x:x:(2n+1)E,ne 7} —R
cotangent ™, @ﬂﬁ,cot:R— {x:x=nm,ne Z} -R

T
secant T, 3?941°'c[zsec:R—{x:x:(2n+l)5,neZ} ->R-(-1,1)
cosecant i, 3?94'11 cosec:R-{x:x=nw, ne Z} - R-(-1, 1)

TH A | Hae ff 9w g% ? 6 AR f. XY @ R @ TR f) =y T
Teheh! T =SSk el 1 dl 89 U SAgd %o g : Y—X 38 WehR URHTd &t
Thd B o g(y)=x, & xe X M y=f(x),ye Y Bl T8 g &l Uid =f o GRER
3R g 1 URE =f 1 Tl B g ol B f 1 Hidel™ Hed € AN W £ g
frefid w3 €1 W & g ft Thep! a1 S=0EE Bl § SN g 1 Uidel™ B £ gl
g o gl=(f)'=f TEH WY &

Flof) =" =r"0)=x
&R (Fof™H ) =f(0) =f&) =
ik sine Wl 1 UId oo Gt 1 Tee € qel $TehT TREL Had 3Tala

-1, 1] 81 af% &0 9% id & [__;,ﬂﬁ@ﬁﬁ(uﬁmfw)aﬂ?f,a‘ragw

[ 1, 1] STel, T Toheh! q1 3AT=81Ee ol 81 Sl &1 ard W, sine Held, Sidauel

[ﬂ —_;H—?“ﬂ B 37"} TR, B ol F of T AR R, TR (-, 1)

STeTl, Uk Teheh] el 3TE8TeH Told B Sl 21 37d: 86 398 9§ Ucdsh 3{aUdl o, sine
el % Giqel™ %o i sin (arc sine function) §R1 TT&Yd &d €1 31d: sin”! TH
wer ¥, e wid (= 1, 1] %, ﬁmwwﬁw[ 37‘,_%} [;",E}m[ﬁﬁ_ﬂ
2 2 2 2 2 2
T § 9 HiE off SfaUel B Hehdl 81 TH YHR oh Y 3{qUcl oh HUd 89 el

sin"' %1 T W@ (Branch) e Bt €1 a8 o, fSeent 9ier [— —}% & IIEn

(9= W @) Feard 8, 5 & 1R & &0 § o el ¥ sin &1 fa=-fa=
et faerdt €1 59§90 e sin”! T Sooid FYd €, 99 &6 39 Wid [—1, 1] 92 9

[_; ﬂmww%lsﬁ%ﬂsml 1, 1]{75}1%1@%%
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Yfde ™ Wl w1 Ui gr, e frswd feherar @ fF sin (sin! x) = x , A

— 1 < 4 A sin! (sin x) = x IR —ESXSE 2l T ¥R A, ARy = sin! x T Al
siny:x?l?lT%I

fewguit

() B9 e 19 96 € o, A y = f(x) T Fepuoiid %o €, @ x=/"' (y) e
21 o7d: T o sin o @ § x qef y el 1 W fafmE wweh we
sin”! T ST U feRan S ekl B 1 1M, AR (a, b), sin o o M@
w65 %, @ (b, a), sin T o Gaelid o H GG {6y Bl 21 o7 wer

Y’ /
e Y
y=sim x y=sinx 3 y=sin"x
JTeRtd 2.1 (i) JTeRTa 2.1 (i)
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y = sin™! x 1 3G, B y=sinxoh @ | x T y Aeff o WeR faf
Tk I FeRa ST ehdl €1 He y = sin x A1 ®eH y = sin”! x % @l i
amepta 2.1 (i), (ii), & S9N T B1 e y = sin! x o 3o § Teq fafgd am
& Tl i Fefd s 2l

(i) =Ie Te@emn S Feha1 © o Hiaei™ el w1 e, 3@ y = x o 9fid: (Along),
T JA HAd oh @ i {YU Ufafsd (Mirror Image), $1Ifd SR
(Reflection) o &9 H Uw R ST Wehal 81 T a1d 1 Hedl, y = sin x a0
y=sin" x o S el (Same axes) W, WA @ W I W Hehdl B

(3TRTd 2.1 (iid)) |

sine W % THM cosine Held H Tk T Hold & Foder Wid arfas e
1 e B AR fSrent 9Rer w=e [-1, 1] 21 9% 89 cosine Fei o Wid i el
[0, 7] & g T ¢ 98 ISR [—1, 1] 9Tl Tk Teheh! 91 ST=86% el 81 Sl
81 I&qA:, cosine e, Fa¥@l [— T, 0], [0,7], [, 2] Seonfe & | ot o off i
T W, IRER [1, 1] STell T Tehsh! M=ol (Bijective) el B Sl 81 37d: €9 &
T ¥ Y% HdUe | cosine Tel o Gideld whi TR Y Fehd 1 BH cosine e
% Hfqe™ et il cos! (arc cosine function) g/ F&fua H

F1 37: cos| T e ¥ formeRt wid -1, 1]F @ik 9 [-x, 0], X
[0, 7], [, 2n] SeE W © i off AT € Hehell B TH FHR ﬁ
F Yds AAA G §H B cos”! i Teh MG W Bidl 2i>
21 9% e, e 9fEr [0, )7, T wreEn (YA 6 9E) in
FEA 8 3 &n forad € <n2
cos™! : [-1, 1] =0, 7] %
y=cos™ x GRI Y& Hel 1 ATeid U YehR Wi S Fehal 1

& ST foh y=sin x o @ oh SR | guid fan S e 2 X<o 7X

I
y=cosx AT y=cos'x o i@l ! AR 2.2 (1) T (i) S 2
o fememn T 2 Y i
’ —3n
5n T __5n 2
“ 2,/ N\ _-=m 2 2 X —2n>
5n

X7 =N iol 1 mam N
2 - 2

2
v
Y’ Y
y =COS X y =C0S X
IMFR 2.2 (1) TRt 2.2 (ii)
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AW 379 BH cosec x T sec”'x W fomm =+

) 1 .
FifeR cosecx:E,EH AT cosec HeTd hl Uid T== {x:x € R 3R x # nm,
X

ne Z)® M UNER W= (y:ye R, y> 1 31>d y <1}, stfq, aq==m
R-(-1,1) % @1 212 & fF y=cosecx, —1 <y< 1 Bg F 379 Gl ardfers
HHT 1 TEOT HIAT § AU T 1o QU (Integral) U o ferg aRenfia = ?1 Afg

%‘qcosecwaquﬁﬁmﬂ[—i—} {0}, & Hifird &2 <, 1 T T Tehep! qen
ATeBEH e il ®, e uieR wqssd R— (- 1, 1). Bl @1 a&d: cosec Fel,

-3n -1

W[T—} (-, [2 ﬂ (0, B 2} (n) Tz § @ fEe ¥

T e o Tohehl ST BIAT © SR 6k URER Tq==d R — (1, 1) €aT €1 36 ¥R
cosec”! T UY Fed o &9 T R 8 vl & FoIGe1 91 R— (=1, 1) & 31X 7R

m[_—”ﬁ}—m},[%,ﬂ (-, B 3“} (meefe § § #¢ off w @

m%mﬁw[jg
e v fefafEd we ¥ o et @

} {O}éh‘qu_cﬂﬁcosec ﬁ@?ﬂ@%ﬁ%l%ﬂw

y=cosec x
y = cosec x

3TTeRTd 2.3 (i) 3TTeRTd 2.3 (ii)
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cosec”! : R — (-1, 1)%[7 5} {0}

y = cosec x T y = cosec' x o 3@l &1 3Mehfd 2.3 (i), (i) & TE@em=n 0 2l

1 . T
Tt WE, secx:E,y:sechﬂ‘;lﬁﬂﬂt_vﬁrR—{x:x:(2n+1)5,ne Z)

g qun Uil wgwea R - (-1, 1) 21 sust @1l @ % sec (secant) Wed
1<y< 1% BEHT T Gl ar&dfes FHl w1 T (Assumes) HN € AR T

gaawwasmqﬁwmaﬁ%w&msecam wE ¥ id B St

[o,n]—{g},ﬁ@mméﬁ%wQﬁamWWm%mwuﬁw
WR—(—l,l)gﬁm%|wﬁsecantwma’f[—n,O]_{_—n},[o,n]—{g},
[, 27] —{—}Wﬁﬁ@ﬁﬁﬁeﬁlﬂfﬂa%ﬁﬁqﬁaﬂ?@ﬁm%aﬁ?m
qﬁmR—(l 1) Bl 21 31: sec’! U UH WeM o ®9 ¥ qRwifd 8 Gehdl ©

g wid (<1, 1) 8 iR foge gfee sfauat [—n,O]—{_—;},[O,n]—{g

[n,zn]_{%"}mﬁﬁamgsﬁam%mﬁammaanﬁw

b

sec”! 1 Fa=-for= @t et @1 o wwen e 9iEr [O,n]—{g}‘zﬁm%,
W sec! I GEA V@ HEAM &1 TR eH FEfafad R @ o S 8

sec’: R = (-1,1) =0, «] - {_}

y = sec x a0l y:sec*lxéﬁ rerEl il SR 2.4 (i), (i) | fe@emn T 21 3t
T, 3@ ¥9 tan”! 94 cot! W fo=m =i
g9 W € T, tan W (tangent Weld) 1 UTd @HwEE{x : x € R a0

x¢(2n+l)§,ne Z}%HWWR%|Waﬁ%ﬁtanwgé5ﬁrmW
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et/
------------------- I
,/_. 1 i o [ n\
X 0 . X< T o T :3_1: >X
-2 -1 1 201 12 2
"""" W -2 0/
20 ! ' !
. N
\ 4 ' . .
Y’ %
y=sec'x y=secx
JTeRid 2.4 (i) ST 2.4 (i)

o ferq it &1 21 9f€ 89 tangent Hei o id ol 3fadrel (_—;,gjﬁﬁﬁﬁ%‘{

%, @ I TF Teheh! q1 TBIGh Hed &l Sl & ekt IReR gy==g R &1 €1 ar&d

272 272 1272
Tiftrd e W Toheh! SeSTE Bl ® SR EehT URER WH=9 R eIl 21 31U tan”! TH

¥, tangent TeH, STarall (ﬂ,_—n], (_—TCEJ, (Tc 3% j e | 9 et 5 off
U9 wor o &9 | gRefid g "ehdr 2, FSget uid R 81 SR gy sfauat (izn_—;]
(_—zngj (gi;]wﬁ: H 9 % ft 8 Ghd 71 I FaUel g Wed tan H

for=-for= vt faerdt 8 9 o, e 9 (_—;gjiﬁm 2, W tan! 1

|

& 9l FEeldl €1 39 TR

ol a

-7
tan”' : R H(?’
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y=tan'x
y=tanx
TSI 2.5 (i) ATERTA 2.5 (i)
y=tan x AU y = tan"'x oF @l I SHAE 2.5 (i), (i) ¥ f@emn ™ 2|
& A ® T cot WM (cotangent We) ST Wid HH=EA {x : x € R qx # nr,
ne Z} T 7o IR Tg==a R 8| T 19 ® &% cotangent FeH, 1 ok Uikl ToTSH

y=cotx

3TTeRTd 2.6 (i) 3TTeRTd 2.6 (ii)
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28 T

o fou ftefia =Y €1 9 89 cotangent Weld o id 1 3fawel (0, 1) § HifHd T
% i 98 IR R oTell T Teheh! S04l el Bl 81 o&id: cotangent Tei Siadal
(-, 0), (0, ), (7, 2m) 3fe | | forelt § off Wifiq 81 9 That STl Bl © 3R
gHehT URER Teed R Eal 81 odd | cot™! Uk UH o o & W TR g Feha
2, forgent wid R el 3R aiter, st (-, 0), (0, 1), (1, 27) 3efs & § wig «ff gl 5
FHITA W HeH cot”! i Fa=-fa= v ura 2t ¥ o v, e g (0, 1)
B 7, e cot! H HBA VIET Fealdl &1 30 ThR
cot! : R —(0, m)

y=cotx AU y = cotx o @ i RTTE 2.6 (i), (i) § F&i¥ia feman won 2|

Frfafad arolt ¥ gfaam Seevfide wedl (J&3 A wmaet) i 39k il
qen iRl o @Y egd TR e 2l

sin! : -1, 1] - —E’E
’ | 2 2]
cos™! 2 [-1, 1] - [0, ]
N o]
=il % —,— | =
cosec : R-(1,1) — 722 ] {0}
T
sec! ’ R-(-1,1) — [0, ] — {5}
-T T
tan™! : R — A
cot™! : R — (0, T

1. sinx ¥ (sinx)"! 1 9ifq 7 T =feq) ard | (sinx) = '1 AR I8 e

Sin x
31 frerofid werl o fau off o g 2
2. & F4t gfaem Seroifada werm i iR e fovm 1 St T @1, @ 7N
Aeqd SH o i gEd 9@l 9 el 2
3. foreht wfiem Frepoifidia wer &1 o8 9, St SEh! g v | ford 2 €,
Yiaam R %o 1 J@& W (Principal value) g 2

Rationalised 2023-24




ey Sepmofada we= 29

319 TH D ITEN R fTam FH:

1
3ETEY0T 1 sin™! (ﬁj?ﬂg@maﬁaﬁm|

1 1
7o °H Wifee fk sin! (ﬁjzy. 3d: siny = ok

e 9a € R sin”! s H&A W@l 1 qRER (;agjﬁﬁﬂ% IR sin(gjz %%I

| sin! [%jﬁm & HH g 2l

IETEIUT 2 cot™! [_T;jm & 9 1A i)

Tl A eiitee TR cotl[%j:y.eﬂa@

coty=%=—cot(§) = cot(n—g) = Cot(z—;jél

o

e o € T cot‘aﬁH@IWTzﬁTWﬁ'ﬁ'{(O,n)%ﬁT%Sﬁ'{cot( 3 ]=_T?1)%IEFI?T:

-1 21
cot”! (EJHW T A 2l
frafafaa & g&1 9m =1 9 Fifea:
1n—1 1 1 ﬁ 1
1. sin” —5 2. cos” B 3. cosec! (2)
1
4. tan”' (—/3) 5. cos™! (—Ej 6. tan™ (-1)
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-1 i -1 \/_ - _L
7. sec ﬁ 8. cot? (V3) 9. cos NG

10. cosec™ (—/2)
fr=fafad & 9@ 3@ Sifea:

1 1 1 1
-1 -1 _— in-1 — -1 — in-1 _
11. tan™'(1) + cos ( 2) + sin ( 2) 12. cos [2) + 2 sin (2)

13. 3R sin! x =y, @

T T

(A) 0<y<m (B) —5<y<s

O 0 D —E< <E

(©) 0<y<m (D) —5<y<7

14. tan™' 3 —sec™ (-2) 1 9H SR

T L 2n
A B) — C — D) —
(A) m (B) 3 © 3 (D) 3

2.3 et Frenrorfid wert o ﬂﬂT‘c’lﬁ (Properties of Inverse Trigonometric

Functions)
T Hifere fF, Af€ y = sin'x B @ x = sin y 9 A x =sin y & @ y = sin"'x
Bl 81 98 3@ 91 o "uqed (Equivalent) € &

T T

sin (sin'x)=x,x e [ 1, 1] 3 sin”! (sinx) =x, x € [—5, 5}

3fed ofeR O & fau o™ 9aey Sevihdg wed o 9oy =9 2
JETE0T 3 TN o

1
@) sin™ (wafl—xz) =2sin x, ——25 XS—Z
1
(i) sin™! (2)6‘,1—)62) =2cos ' x, —ZSXSI

&
(i) T ST fF x = sin O @ sin”' x = 0 T THR

Rationalised 2023-24



yfaed emoifada wem

sin”! (ZXM) =sin™! (2sin6 1—sin® 6)
= sin™ (2sinO cosO) = sin™! (sin20) = 20
=2sin'x
(i) WM AT fF x=cos 0T ST fafy = = g &d
sin™! (2xﬂ)= 2 cos™ x W Bl B

FETET0T4 tan™! 1co§x , —izn<x<g F TATH Y § e hifad)
—Ssinx

o1 &9 forg gehd ® TR

2 X .2 X
oS x cos 5—sm E
tanl( - jztan‘1
— X . a2X . X X
1=sinx cos? Z+sin® =—2sin = cos =
L 2 2 2 2
i X . X X . X
coS—+sin— || cos——sin—
_1( 2 2)[ 2 2}
— tan
X . X |2
COS— —SINn —
2 2
i x \d & X
COS—+Sin — 1+ tan—
— tan™' 2 = tan™! 2
X . X X
COS— —Sin— 1—tan—
2 2 2
_1_ L T X
=tan |tan| —+— ||=—+—
i 4 2 4 2

ISTETT5 cotl{\/j_l}xﬂaﬁwmmﬁﬁf@m
2

Tl WH WL T x = sec 6, then /x> —1= sec?0—1=tan®

=cot”! (cot 8) = 0 = sec”! x S AL TWeldH €Y 2|

Rationalised 2023-24

31



32 T

frfafea w1 fag wifsa:

11
1. 3sin”' x = sin”! 3x — 4x%), x€ [—— —}

9Tl 2.2

2 2

2. 3cos™' x = cos™! (4x°— 3x), xe [% 1}

frafafed wal = 9eaq w9 | fafau:
2
3.0t ’lm,xio
1| [1—cosx
4. tan ,0<x<m
1+cosx
i - 3z
5 tan-!| COSXTsinx Eex<2E
CcOs x+sin x 4 4

6. tan > ,xl<a
a —x
7. tan”! 3a"x—x > 0;
. ,a
a3—3ax \/_ \/_
frfafed 5 o Yk 1AM T Hied:
_ o
g, tan' 2c0s(2s1n IEH
-. 1 X -1 _y2
9, tan—|sm 1+x2+COS Ty’ Jxl<1,y>07TA xy <1

Rationalised 2023-24



yfaed emoifada wem

U9 T 16 9 18 | XU Y% <A 1 HH A9 hifold:

. . 2m
10. sin l(sm—] 11. tan‘l(tan3—ﬁj
3 4

12. tan sin”' §+cot’1 3
5 2

13. cos™! (cos%t) %TIFHW%

A 7_7t B S—W C E D E
(A) B) % (© 3 D)
14. sin(ﬁ—sinl(—l)) HAA T
3 2
NEL B) =3 o~ D) 1
A 3 (B) 3 © 5 (D)
15. tan"'\/3—cot™ (—/3) =1 WF
s
(A) 78 (B) —5% (C) 0% (D) 2.3
faferer. 3qrEvoT
331507 6 Sinl(sin3—5n)a;[ HE 7T qﬁ'&-rm
g A R 3n 3n
1 ¥4 9 € T sin (smx):x%ﬁ?n%l 3gfeTq sin (sm?)=?

. 3 T T
forg ?&‘ [—55} , ST sin”! x 1 qeA Il B
. 3. . 3n . 2¢; Py [ T n}
GEIE ) =sin(t——) = sin— qqr —e|-—,~
sin ( 5 ) = sin( 5 ) 5 5 o
3n _ 2. 2%
. I I o Lrgin 2% = —
a7 sin (sm—5 ) = sin” (sin 5 ) 5

Rationalised 2023-24

33



fr=fafad & 9@ 3@ Sifea:
_1( 13n] _1( 7nj
1. cos 0S—— 7. tan tan?
fag wifST
3 Zsin’lgztan’lﬁ 4. sin’1—+sin’1§:tan’1—7
7 5 36
] 4 133 a1 .13 . 56
5. €OS —+4cos — =cos — cos — +sin” —=sin” —
13 65 5 65
-1 | 5 1
7. tan =sin~ —+cos” —
16 13 5
fag =i
1 1—-x
§. fan 1\/;:5008 l(m),xe [0, 1]

cot ! J1+sinx ++/1—sinx X 0%
= — e ’_
- Jl+sinx —+/1—sinx 2" 4

Vi+x—+vl-x T 1 1
tan ' | ——=————— | = = ——cos 'x _ <y < 'H'a:r_cl s —
10. [*/1+x+ 1—x 4 2 , ,—2—X—1[ : x = cos 20 @]

frafafaa HiRIon s T Hifou:

x> 0)
1+x 2

11. 2tan”' (cos x) = tan™! (2 cosec x) 12. tan~ Ty

13. sin (tan"'x), Ix| < 1 SRR gral 2

X 1 1 x
A B C D
Do Pl 90 P e
14. Erﬁ{sin*l(l—x)—ZSinflx:g,?ﬁxaﬂﬂﬂaﬁﬁ'{%:
A Ol B 1l 0 D L
(A) 0,75 ®) L7 ©) D) 3
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L IRUN)
¢ yfqam v werl (e 3man) o 9id 9 aRer Hefafaa areft o
affd 2:
T i aRER
S
y=sinlx -1, 1] DR
y=cos!x [-1, 1] [0, ]
S
= cosec™! R-(-1,1 —.=|-{0
y = cosec”! x (-1,1) 22 {0}
T
y=sec!x R-(-1,1) [0, ] — {5}
o T
y=tan™' x R )
y = cot™ x R (0, m)

¢ sin'x W (sinx)! H1 Wi T BT =1fenl SRa H (sinx) ' = ﬁ AR T

YhR I 92 3= THRIvihda Herl o fou 9 g 2
¢ frdt gfgem femofida wom #1 98 7F, S 39S §&F el | fed g
2, fdem Frepivifada wo %1 g& A (Principal Value) e €l

Y Widl o6 fag

feerties gy
w fervam foen Sar @ o FreRvfadT 1 StemEe weyem qRA H SR gl
o1 AL (476 3.), SRITA (598 3.) HERL GUH (600 3.) a1 9=k gt
(1114 )7 yg@ 9RO 1 91 foman on g Tquf 99 9Ra § JeAagd SR O
el 9 AT T g A ot repifafa @ seEe ey fRa Wy TR we
fafy saft egugea off, fof W fafy o S1a 81 91 W 9% 9901 favd gr 79
Tl
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Tfora

qRA H MY Brepioifidt™ wer S et hior &1 41 (sine) 3R weH
o g 1 qd faawon fagia (Sha A § foran T sAafadia ) | feon T
& fSrent =i T ok gt @ w@ 2

AT T2 (600 5.) 7 90° ATk, 10T ok sine o A o ¢ g e
o GeTge YIdTeE] 1 W™ A9 H sin (A + B) % JHR &1 T 39afd 21 18°,
36°,54°,72°, 7% o sine G cosine o To¥[G WM 9ieaht fgdtar g fXw 7w 2

sin! x, cos™! x, 3TE 1 =T sin x, M9 cos x, 3T o LA W FINT HH
gea Afaufas Sir John EW. Hersehel (1813 2.) gR1 @ 7 o S oIk <d
Gaferd weAl o @l Thales (600 €. d) o1 W 9ReME &9 § JeT g €1 5=
iy & TR TR #1 9% o "9 &1 99 U9 31 66 U 321 T& [
FOE & HeEe 38 a1 fRIfTe S WeTdl %l YR STk AU hi g H1
AN T onl 3 e @

%—% = tan (§F HT I~TaI9)

Thales %! THsI <& 1 T 1 TUAT & 1 ot 9971 &1 <man 21 9ok
e 3= gaEy el & U &1 ¥A foman on =g iR g0 Gaeht wel
B GAEY B #1 GErEd § 9 9RdE wEf § e 2

(2
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3T?ZI'ITJ

T @W (Matrices))

#*The essence of mathematics lies in its freedom — CANTOR <

3.1 w;hzm (Introduction)
o & fafay et § gy o WM K1 STEvHshdl Ul B Mg, W <k
Tafifuss vfememet @Al § 9 wh 21 o Weft-ard fafisl w1 ge § = it
T BAR T BT BTN B T WA HL <1 81 @k T o AR Bl e
& foru wfera qen wXa fafedl W &3 o Yo o IROTHEEY S hi Hehe
1 faehT g3M| Mol i sheet ash FHRN o Fhm & o] 61 Yehe H b
fore &t & wam o < 7, 2ifag Siregel it ST 36 A o e afuss 7)1 oo
Gohad qAl GiRarstl 1 YAN AAfRRd el oh fau soieeieR weRiie UMl
(Electronic Spreadsheet Programmes) o foman ST % ISEED ‘;I'QT'T, ST A0 g
foam o fafe= & o e 2, S9, o=ie (Budgeting), foshd wfgded (Sales
Projection), ©Td 3TsheTd (Cost Estimation), ot 9T ok IOl 1 favelwor Ssets|
zqor Afaie e wifeen HWT@ ECECIECE (Magnification), E[Uf:l (Rotation) de
WWWW(Reﬂecﬁon)ﬁwmﬁﬁﬁqﬁﬁﬁ“@mmww
2 311?71\@ H1 gAT 1?.{@1:@7*3[ (Cryptography) ® «ft @i g1 39 Tfordg
TEE H AN T Fad famE # @ F wmeh 9% @fd @, fug s wEn
SR, Srefomen, ey AR qon SfElfieh geieq o off femen S 2

T 1A H S8 AUl IR S (Matrix algebra) o6 STHRYd fasial &
e BT, BH B o

3.2 3Fg (Matrix)

M AT foF &9 T8 Go1 oA A Ted @ R To1 o U 15 gk ?1 3 'Y
[15] %9 ¥, 30 T o T 49 9 Gahd &, & [ | R feaf@a g qen & g
gfeaeristl &1 e 21 319 A% g6 I e el € T e & U 15 qiEeRid qen 6
Fom €, 9@ 39 B9 [15 6] YR W, TH THIA % T I H Ghd € foh [ | IR
1 vy gfafte T & g i giasist o e, s fgda gfafte aen o o wemi
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w1 Fe < §1 3T W oAifore fR W e qen 39ek ] fas wifsEn den fara o
oG 1 gReiet den sl i fEfafEd gee i o S wRd €

T[T o I 15 RESEAE | 6 Fed &,
wifsE & I 10 gfedehTd qe 2 %o €,
e o 13 eI 5% €,
19 39 B9 ORI &9 § frefafiad YR 9 suafid w1 9d o
gftent A
T 15 6
hifSTEn 10 2
ESEEEs] 13 5
=9 frefafed &1 § = w9 7
15 6 | «— = fdm
10 2 |« &l d9fw
13 5 | <— dd ufe
t t
TR e T W
F1era
TreT wifsEr T
EIESED] 15 10 13
FHem 6 2 5
9 frefafed €1 9 =9 #9641
15 10 13 | «— geett dfe
6 2 5 | «— g&d dfw
t t t

TEel WH  qE0 WY 90 WE
YEell YT 1 oFerEel § YU WY I gfareedl sAl: HT, Hifsn qen faee o
TG GRS H HE Y FHA ¢ IR fgda W w1 wfaftest wmaer: qen, wifsan aen
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qTE 39

fguE o T Fodl H T Yehe FIA E1 S YRR, THG THR HT TR § Hem
ofers et wferfteal swaer: T, wifsEn qon faae o 9| qRdentet o 9@ qehe S
& Tgdta dfem =t wfafteal swer: T, wifsen qen faew & 9" SHeml %1 e 6
Tl B1 STGKT YRR hi e A1 YS3H h1 3TeE Fed &1 A= €9 9 e e
1 Frefafed yer @ uffia w3 8
T 1 3T Gt A1 Wetdl 1 Uk AR HH-fa=md &1 37 gemnsh a1 het
1 e o a3l yfafeal wed

e 1 TH ST JUMHEAT o &1 (Capital) 18RI §RT =79 hid 1 3Tel o F

3erety Frefafed 2:

. 1
_2 5 2+l 3 _5 l+ s 3
A=l 0 5].B=[35 -1 2| c=| * *
5 COSX sinx+2 tanx
3 6 \/5 5 7

WWﬁ%WWﬁW(ROWS)WE@WW%

T4 (Columns) HEA 21 36 TR A Y 3 Hferrali e 2 &9 € 3 B ® 3 dferqal qen
3 & SEfh C o 2wl qen 3 WY €l
3.2.1 3TJg &t Fife (Order of a matrix)
m G q p W arer foRE S 1 m x n Fife (order) T AT AT had
mxn 3IE HEd & | AT Al o STHH SN & Hadf H A, Teh 3 x 2 37,
B U 3 x3 egE a1 C, Th 2 x 3 3HE 21 BH 3@ & foh A H 3x2 =634 &
3R Bd CH HUI: 9 qM1 6 31999 &

A, TRE m x n 3TeTe 1 Frefofaa SR - T g 8:

ay  Qp Qe dyy e 4y,
Gy Gy Ay ?2,; es Gy,
(:'lil (:'liZ §Zi3 az] C:lm
aml Zlmz amz"' amj amn

mxn

AT A =[a ]

ijim x n’

1<i <m, 1Sj <n @&t i, je N
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0 YR i UK % SR ay, a,, a,.... a, €, TEF H W H SR a,,a,,
Ayjsees A, %I

H: a, @ Wi SR & w9 H S AT ST B €1 T W A H (i, )
e i e Tohd 1 TRE m x n 3TTE | rE@El w1 G mn BT R

o Frl] < st
1. &0 Rl m x n e & TR BT e hTA o oL, Fohd A=[q,], BT T
Eaul
2. TH had UH el W foaR w31, foeh stoma arfas gead € st
IRfaeh Al i T FT el e &
TH T 99ad oh foRell fog (x, y) 1 T TR (WY A¥@T o) §R Tehe T

Hohd 7, o9 [ﬂ (3@ [x, y))H, 33N, {63 P(0, 1), eTegg &9 o P=m el
[0 1] R ehe fepan ST Gehal 21

e ST foR 59 TR 70 ol =% ask oehfd o oiaf i T s1ege & &9
¥ for@ whd 71 ST % foT Tk wgds ABCD R fa=R #ifs, foees wid s
A(1,0),B (3,2),C(1,3),71 D (-1,2) €l

379, 9qs ABCD =g &9 H frefafad vr § fefud ke 51w @

AB CD Al O
1 3 1-1 B|3 2

X= = Y =
02 3 2f,, cl1 3
Dl-1 2

37d: STl ol ganT fonel Traa | feerd SAfhdia sfepfaal o wisl &l e &
o ferq femen ST wean 21
3T 31 BH P I W =R H|

SaTetor 1 €19 Hfagal 1, I den 1§ gew den dfeen wifal 9 gefua ffafad g
R o= wifse:
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qew kit wfge et
I 30 25
I 25 31
I 27 26

ST G Bl Tk 3 x 2 38 H Fefua sifem) diedt dfed o s o areft
yfafee o1 ghe w82

T USd Gl I 3 x 2 AR % &9 H Frefefad yer o fefud e s g 2

30 25
A=|25 31
27 26

Al fem oI T w9 1 gfafe Bad-1 rEr o afgen srEwdst & e
e A B

SETET 2 AR TR e W 8 oroda €, I TH! Wud wifedl F B Hehdl €7

T o T € T, 9K forelt ooe 1 I mxn @ @ 36 mn 99 B €1 Saud
8 Tagal ol TRl 38 o |l TG HIfedl A0 B o oI g0 Wieha GeAst o
37 9eft T Tl B F@ R SR OEES 8 7
ard: weft w9a e g (1, 8), (8, 1), (4, 2), (2, 4) T

3TUE G Hifear 1x 8, 8x1,4x2,2x4%I

SEEIUT3 THh T 3 x 2 g &1 @Al hitee, Swen s/e@a al.jzéli—3j|§1'{l
TS B

a; dyp
T T 3 x 2 I, UHA: TH IHR Bl B: A{a21 a22]
Y

L. ..
SIER aij=5|l—3]|,i=1,2,362ﬂj=1,2

1 1 5
ay =2 11-3.11=1 @ =11-321=>
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3.3

1 1 1

@y ==12=3.11=— @y =-12-321=2
1 1

a5 =513-3.11=0 a32=5|3—3.2|=%
P2
, 2

aq: e Ao A=| 2 2 2l

0o 3
2

MRl o UK (Types of Matrices)

39 =% | g9 fafe= whR & ool &t uftest S|

@

(1)

(ii)

WA 3MIE (Column matrix)
Tsh T8, W Mg el ¢, a5 S ohael Tk &9 Bl ¢ SN

0
NE]
faw A =| —1 |, 4% 1 Hife 1 TH W9 A7 81 =9% 9 W, A=[a ]

i mx1 -Qa;
1/2

mx 1 S 61 WA e 2|
Yfed 3TIE (Row matrix)

Tk e, YiT 178 Heal ¢, % STH Shael Tk Ul Bl 2

W%WB:[—% J5 2 3} , Ix4 Hife &1 T Ul Tee B1=ATH

1x4

w1 B=[b],,, T | xnF F W@ AR €

Ixn

T MHE (Square matrix)
T e e ufeal w1 gen w1 gen o guH B ¥, Th i sy
HEAM | 3T: Th m x n STE, o e el €, A€ m =n 3R W Hife

Rationalised 2023-24



TTE 43

‘0 1 T T Hed FI W F FTw A= 32 1| uw 3 Hf w1

A Ojlw ow

AR ¢ Tk T HA=([a],  TF mFfe F o A €

| fewmit| af A = [a) T o Ffe i smege ¥, A sEme (wfafen)
a,,d,, ....a % STEE A faH0l & sfoFd wed &

11> 722 °*

1 -3 1
ad: Aafe A=[2 4 —1|2d A & fawol & sfe9 1, 4, 6 B
35 6

(iv) faerut 3gE (Diagonal matrix)
U ot oTegE B=[b,|  faevf arege et 7, A< faskol o eifafiem sqoh

it mxm

=1 gt T YA B[ € 9, T = B=[b,], Tl sreR s
2, A b, =0, i
N0 1.1 0 0
WﬁA:[m,B:[O 2},C: 0 2 Of,FT:hilE 1,2 A3 h
0 03

et amegE 2
(v) fE9T M (Scalar matrix)
& ol SR, SRV SegE wewdl €, A% 6o fawvl % sTeEd THM B
2, 9ufq, TF o =R B=(b)), AW ASE Feaw €, A
b,=0, @i #]
b,=k 9 i=j & kHE TR L
IR,
V3

0
0
A: = =
3, B [0 _J, c=|o0o 3
0 0

0
0 | SHR:

NG
Ffe 1, 2 T 3 o 31fEw Mg €l
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(vi) dE@Heh 3R (Identity matrix)
T ot e, foaeh fashol o @eft sead | B € den 99 o= geft st
R €, T HE FEAM &1 T I W, M A A=[a], T TEHH
oAt =
e':'1?{5'%’2['?{ai"_{o RO

T, nhife o ToHTE SIS i | BRI F&fid ed 21 91 el § whife T gt
2, 9 38 B hadl [ ¥ The W &

1 00
010
0 01

10
Wéﬁa@[l],[o J, ]m:aﬁ%l,zwﬁﬁmaﬂr@{ﬁ%l

o AT o 3 k=181 1, T I T, T SSE B §, WY Yok
T e Tl Uh (G g Bl 2|
(vii) I TFE (Zero matrix)

TS SR, YA STE AU R ST]E Feawl ¢, A% 36 99t 379a A
Gk

0 0/’lo 0 0
O g feftd ot 81 37! hifed, Hed g o= Bl 2

3.3.1 anw;ﬁ &1 garar (Equality of matrices)

e [0],[0 OHO 0 0},[0,0]%1‘14??@341%%1%”%3“&{6’@

TR 2 AR A =[a,] T B = [b] T FEAW €, A
() o 9UE Hifea & B 8, qe

(i) A IIF I, B o A 36T oF GHM o, AU /i qe0 joh 9t 9+ o
f?f'{aij=bij%)f
2 3 2 3 32 2 3
bt PN e P LR A T N
qge & T TdETTR ®9 ¥, AR I ST AT B WHNM €, @ ¥9 W
A =B fa@d 2
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-1.5 0

Xy
A |z al|=|2 J6 |, @ x=-15,y=0,z=2,a=J6.b=3,c=2
b ¢ 3 2
x+3 z+4 2y-7 0 6 3y-2
FEEUT4ag | -6 a-1 0 |=|-6 -3 2c+2

b-3 =21 0 2b+4 =21 O
B @ a, b, c x ydd 2 TF JA SHifSU

T dfh IS SToIE THH €, Safeiy ek Gd st oft @EM B Wi Sfeeet shi
oM 1 W g Frefafaad afom g g 2:

x+3=0, z+4=06, 2y-7=3y-2
a—1=-3, 0=2c+2 bh-3=2b+4,
TR WA G WY uw =il 2 T

a=-2,b=-T,c=-1,x=-3,y=-5,2=2

2a+b a-267 [4 -3
SRS AR Sy gensd| |11 24

el <l STl I UG 1 IR §RI, WG STE i THM WWH W H I 2l
2 fm

}%ﬁ?ﬁa,b,c,ﬁ% dév“?ﬁ%lﬁ‘cl—ﬂ'ml

2a+b=4 Se—d=11
a—2b=-3 de+3d =24
37 HHIRTON Sl WA T Wa=1,h=2,¢c =37 d =4I Bl 2l
| woTerett 3.1 |
2 5 19 7
1. 3R A=|35 -2 % 12 |, % fou 9@ wifse:
V315 17
(i) STE 1 Hife (i) 3T=Fal &t &

() AI9d a,, a,, d,, d,, d

137 77217 77337 T24° 723
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10.

|

Tfora

. A forglt o W 24 o1gEd € d1 SURT T Hifedl 71 72 A% 9 13 19

gl q whifest = gim?

. A ot orege ® 18 otaFa ¥ |l STl W wifedt 91 72 AfE 39 5 g

gl 1 @ grm?

. T 2X2AFE A=[a,) F TN Hif e srepr frefafad 7R & v €

_(i+))
2

_+2))

@ ay >

mw@=§ (ii))

. W 3 x4 SR 1 T HITSC Frqeh e Fefeiad g ¥ o 2 2

Lo .
0] ay:E|_3l+J| (i) a;=2i—j

. Wmmﬁx,yﬁmz$WWW:

14 3 y z o x+y 2 6 2| . W RAE
D0 5|71 5] W se; olT]s g | T

a-b 2a+c| |-1 5 3 N
2a—b 3c+d| |0 13| ¥ @b cTM d A A Bl
A=la.l]

e T T ST € A
(A) m<n (B) m>n (C) m=n (D) 38 ¥ & Tt

. xTAy o Yed R AH o faw enegel o fefafed g gum @2

3x+7 5 0 y=-2
y+1 2-3x|’|8 4

(A) x== . y=7 (B) TG A H9a & ©
-2 -1 -2
©) y=17 , =7 (D) =3 VES
3x 3R o Y Mgl 1 Fal Fehat Fen gt fant g wfafee 0411 22
(A) 27 (B) 18 (C) 81 (D) 512

34 3—113&@ W GfsRATd (Operations on Matrices)
TH 1% | e STeEl W o Gihaist i J&d Sl S8 eTegel = an, fhdt oo
W1 Teh 3T © T[OM, SR 1 Adeheld qell TOM:
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34.1 anw;ﬁ & AT (Addition of matrices)

M ST foh ®ifae 1 TM A 901 ®F B W & el €1 e el | eigeh
qe AEfRaAl oF fau, @ o S, 91 fa=-fa= gog o, e 1, 2 991 3 o 99d
%) T A T T A S wen 9 R e gw fef

A T T B W et
gk A feRar ek ASiRAl
1 80 60 1 90 50
2 75 65 2 70 55
3 90 85 3 75 75

M oY T Ffa gois qod v | 991 aicl ©d o S[dl Sl el e Sl
el &1 316 Pl ST TH THR B:
Ted & | : Al o faT (80 + 90), @Sl o faTw (60 + 50)

Ted i 2 : AShl oh TAU (75 + 70), AEfRAT o AW (65 + 55)
ed a7 3 : ASHi oh T (90 + 75), AEfRA o foaw (85 + 75)

80+90 60+50
A8 & &9 W 38 TH YR The L GHhd © | 75470 65+55
90+75 85+75

IE 1 AR, SUYH T SATE! 1 AN €| eH 2@d & foh <1 SMegel i anha,
TS STl o G TeEdl ki Sied W U B ol SegE eidl €1 s9eh tfafie, A
o fotu IH TRl ! §HM ®ife 1 7M1 =feu)

e, Ak A=| T2 @2x33ﬂw§%aa1B=_b“ P e o
_b21 by, by,

Qy;  dy Ay

ay +by apt+b, a;n+by

BN IR e B

m2x3w%,ﬁmA+B:[

Ay +by  ay+by ap+ b23_

Wwﬁ,nﬁaﬁqf—%A=[aij]HWB=[bij]a‘rwaﬁﬁ,mxnaﬁa:na{a’
T AT B SRl AR, ST C = [c,], . 5 IR g 8, St
c,=a,+b, TN jFH FA G A F PR A
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SETET 6 A{ . = 1| ® @A+ B T@ Hif

NG ll}wB_r J5 01
2 3

gl FifeR AT B HIH FIfE 2 x 3 91 3TE €, TUfeTT Aden B 1 an gt
2, 3R

r+ﬁ 1445 1—1] r+ﬁ 145 0
A+B= =

2-2 343 04 0 6 %]gmwgﬁmél

1. B9 39 919 W 9o 33 € fF A A9 B @AM i Ot eegg € i

A+ B it =&Y 21 Sereomed A:E 3},3:{1 (2) ﬂ,?ﬁMBtrﬁwﬁqa

T R
2. B9 3@ T R TRl 1 AN, M wife O Rl o wq=ad o fgeme
Hfeha 1 Tk IR 2

3.4.2 TS 3T & UHk 379 @ UM (Multiplication of a matrix by a scalar)
37 T ST fom wifem 4 A W feerd et o @eft go ot o Seae i S TET

fean & (Fed 3.4.1)
A R ford et § e 1 e = {u orege o femed T 2

1 80 60
21 75 65
31 90 & |

A W feod e ¥ Sefed o (et €F) e smifated @
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112%x80 2x60
2{2x75 2><65]
312x90 2x85
160 120
sﬁaﬂa{gwﬁ[lso ISOIW@WWW%IWiﬁﬁ%W%
180 170

T SR Te AL ok Yo 3G i 2 ¥ UM FHH R W Bl 2
ek &9 H B4, fohdlt sTege o T sifeer | uA 1, Frefafed R 9 afifia
F B AR A=[a] ek e € AU k' Teh AR B Al kA Toh T 3178 ¢ 5

it mxn

A T IFFE R AR kW O HIh I fehA S 2

T uR ", kA=kla], , =lk(a)], . AHCKAH G, j)d o=, e |
% & 9 WA % fAU, ka, B €

3115
e & faw, afk A=|J5 7 -3| ¥
2.0 5

3 115 9 3 45
3A=3|5 7 -3|=[3/5 21 -9
20 5 6 0 15

3T T RUT 3E (Negative of a matrix) fFEl T8 A 1 R0 38 —A
Y freftd e 81 89 —AHI —A = (~ 1) A §RI TR hed 2

3 1
-5 x

3 1 -3 -1
_A_(_I)A:(_l)[—S x}:[S —x}

3Tl &1 AW (Difference of matrices) 3% A = [a,], = B = [b,] A wHife
mxn @ q T € T TR FAR A-B, TF A=E D =[d,] 5l i 7N j o T

Wﬁ,m?ﬁﬁqﬁsA{ },aﬁ-AﬁmﬁF@awﬁW%ﬁm%
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A % T d,=a, - b, 7, ER IRAMG O E TR WR H, D=A-B=A+(-1)B,
31ATq 3T A TAN ST — B 1 AR

1 23 3 -1
mm7aﬁA=[2 3 JWB [1 0 2}%@[% B I s

T W UM ©
[1 2 3} [3 -1 3}
2A-B=2 —
2 31 -1 0 2
{2 4 6} [—3 1 —3}
- +
4 6 2 1 0 =2
2-3 4+1 6-3] [-1 5 3
T l4+1 6+0 2-2| |5 6 0
3.4.3 3Teggl & GRT & TUTEH  (Properties of matrix addition)
w&waﬁﬂﬁwmﬁwmwaﬁ(ﬁW)aﬁww%z
() wrm-fafma 99 (Commutative Law) € A = = [b,] T wHife
mxn, A AHE €, M A+B =B+ AT
3 A+B=[ij]+[bij]=[aij+bij]
= [b, + a,] (FEA H A FH-faf 21)
=, +[a]) =B +A

(i) wrEed e (Associative Law) AN &ife m x n ot fh=dl off @9 smregef
A=[a..],B=[bU],C=[CU]a'T%‘|"I (A+B)+C=A+B+0

u
3 (A+B)+C= ([aij] + [bij]) + [C,-,-]
= [a,-,- + b,-,-] + [C,-,-] = [(a,.j + b,-,-) + c,.j]
=la, + (b, + ¢)] (i ?)
=la]+ [, +c)l=[a]+(b]l+[cD=A+B+O)
(iii) ‘€I'11T o qcAHeh Rt 3T (Existence of additive identity) A <fifery o

[a,) TF m x n S € AROTH mx n A T €, T A+0 = 0+A=A
%lgﬁi‘ﬂaﬁﬁ SRl o AN GiHA T qeush I SR8 O Bl

(iv) o R ;rﬁwhw T 3T (The existence of additive inverse) A ey
o A= Teh I8 €, Ol Ueh 31 38 —A=[-qa| 39 YhK &1

ljmxn ljmxn
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& A+ (—A)=(-A) +A= 0, 30T T — A, 3TFE A & A o 3
Tidcim STeE STerel RO e T
3.4.4 UH 3MTgg oF STV U o TUTIH (Properties of scalar multiplication of

a matrix)
A A =[a,) 3N B = [b,] FHH FfE mx n, qA T ME § SR kTN | sHfew F,
(i) k(A +B) =k A + kB, (i) k+ DA=kA+1A
@, A=[q), . B=1[b],, SR k3N st 2,

() k(A +B)=k(a] + b))
=kla,+0b]=1[k(a,+D)]=I[(ka)+ (kD)
=[ka])+[kb]=kla]+k][b]=kA + kB

(i) (k+DA=(k+1Dla]
=[(k+l)aij]=[kaij]+[laij]=k[aij]+l[aij]=kA+lA.

8 0 2 2
SEEUI8 AR A=|4 -2|,B=| 4 2 | 921 2A + 3X =5B fam & @1 a9z X
36 -5 1
BIGECAISE
el TR ®  2A+3X=5B
= 2A +3X-2A=5B-2A
0 2A -2A +3X =5B-2A (e A wa-fafma ?)
el 0+3X=5B-2A (= 2A, T8 2A &1 a1 Hiaei™ 2)
0 3X =5B-2A (O, IR T dqHHF 2)
1
= X =7 (5B-2A)
2 2 8 0 ([ 1o —10] [-16 0
70 X:%542—24—2 = 2|20 10|+ -8 4
-5 1 36 25 5 -6 —12
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—-10]

10-16 —10+0 —6 10 3

M o0-s 1044 |t 2 a2 4 1
N os-6 512 | °|-31 -7 3
31 -7
3 3

5 2
IETET0T 9 X 91 Y, 9 wifse, g X+Y=[O 9}69% X—Y:B 61}%1

° o oo A
el Jel W X+Y)+X-Y)= +

0 9| |0 -1
Bl (X+X)+(Y—Y)=[8 8} :>2X=[8 8}
0 8 0 8
1[8 8} [4 4}
7 X=— =
210 8| [0 4
g g X+Y)-X-Y)= [ } [ }
DI X-X)+(Y+Y ay=|? 4
( )+(Y+Y)= = 0 10
l[ ‘4} b s
7 Y=—=
210 10| |0 5

ITET0T 10 fr=fafad Tetor @ x qen y o AFl 1 A Fifeg:

ol Sl )L

7o fem 2

2{x 5 }{3 —4} 7 6 2x 10 3 41 [7 6
= = —+ =
T y=3] [1 2 15 14 14 2y-6| |1 2| |15 14

Rationalised 2023-24



qTE 53

. [2X+3 10—4} 7 6 2x+3 6 7 6
= = =
1441 2y-6+2 15 14 15 2y—4| |15 14

7 2x+3=7 qa 2y —4=14 (F?)
a0 2x=7-3 e 2y =18
a0 x:i 2 y:E

2 2
SRIGY x=2 e y=9

SETET0T 11 % foram TafrsF @R =R T8 shael dF YR o wreet S STEEdT,
THSA qT T HT Bl FIA 21 I RTH gRI, FadeR den TRk W18 ¥, 39 YR &
wrael &1 ot (vudi §) @i, Fefafad A9 o B eegel o o T e €

fgdR Ae =+t fawt (Rs #)
A A GEL
A [ 10,000 20,000 30,000} TR
50,000 30,000 10,000 | TE=R0T f&®

3HEX A &I Tkl (Rs H)
AT jererc BN K24

AB:[ 5000 10,000 24,000]@%&?

30,000 20,000 0 | T e

(i) Y% fohE™ &1 T GHR oh =Ec i fqdeR a1 STeRER &1 afHfad fost
A Hifs)

(i) TodsR T oT9&m TR H gE foshl H HHT G iU

(i) @ A et 1 et fashl W 2% @9 et 8, @ SRR | q% ThR &
a1aa &1 faht W y&w foram &1 faem S @9 9 it

&l
(i) Y% fREH ® TIF YR oF A6 6l HdeR T STHRE | Idh TR o6
e 1 faw e g WA T 2
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E|ESE=il A EER
R EE]
ALp_| 15000 30000 36000 |
70,000 40,000 20,000 | TE fHe

(i) Todem =t orden orerqel & g% fowhl o et = & T

Elesenil A =0
A_p_| 3000 10,000 24,000 | THRIE
30,000 20,000 0 e fie

2
(i) B 2% = —xB=0.02xB
100

[ =il A SN
—0.02| 5000 10,000 6000 TH{H
20,000 10,000 10,000 | T&=R™ i

ST A RER
_| 100 200 120 | TR
400 200 200 _| e fE

31d: TR W18 H, THRRYM, Ui TR oF =med i fashi T waEs: %100,
2200, @1 T120 19 W el © AR A e, Yo YR o =6 &1 famt ®

FHEI: T400, T200 T2 T200 A1 AT HIal 2

3.4.5 3T=ggl T U (Multiplication of matrices)

A S o W 3R =i < st &1 i 2 shom den 5 e S JEeh i =l
&, 1 for <19 1 8 het™ qe 10 el hi T&ih! i STEvIHA €| 3 JHI Teh GhH

W (HHd) T FH ok forg S €, s FrEfafEg geR 2
FHAH - JAH 35, HEM B THH - T T50 T

I A ¥ YAE HI fRaN oA @™ weh qew? Toeqdl, " @
Z(5x2+50x5) e, T260 1 AETARAT 7, SHfeh 74T I (8 x 5 + 50 x 10) 37efiq
T540 1 AETFHAl €1 BH SUYE Ol ki Mg EUU H 3W R § TR Y

Hihﬁ%
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S ICFLE T yfad 1 W (FUE °) ATE9Teh SAYT (HUEl )

2 5 5 5x2+5%50 260

[8 10} [50} [8x5+10x50}=[540}
M T o 39 g1 foRel o7 g W 9 i R We fEfafed TR g

heH - % I4, HEHT bl THIh - TAE 40

37, Ui 94 R g WISK i o folu oTewas oRafd wE:T(4 x 2 + 40 x 5)
=208 A T(8 x 4 + 10 x 40) = T432 B
T: SYGH GEl ) FEfafEd 1 9 Frefua w1 wed €

ATAITHAT ufer 1 (Fu W) ATV ATV (FUt o )

2 5 4 4x2+40x5 | [208
8 10 40 8x4 +10x40| |432
319, 3T AT IEMST H U AT i Uk Wi sege feunr g fefataa

YN § Yk Y TFhd o

S ICFLE T yfad 1 W (FUE H) ATE9Teh ST (HUEl /)

2 5 5 4 S5x24+5x50 4x2+40x5
8 10 50 40 8X5 +10%x50 8x4 +10x40

260 208
=[540 432}

ST foreruT STgel o UM T Tk SME T TH @ ¢ o el AT Bk
oM & fo, AT T H GEn B § U F S % SR e S s st
TUA® 3Tz (Product matrix) o fIdl i U i b [T, 80 A1 Uil aen
B Wi <kl éib_{, STEl R ShHITHR (Element—wise) TOTH ETG %\' 3R NEERG £l
UMl T ANTE T hd © | STEer ®9 9, B9 STeEl o TUH i Frefeiad ae
Y i o

ﬁaﬂaﬁAHWBvaﬁﬂﬁa%ﬁm% Ifg AT ol 1 we, B e
ﬁm%wﬁﬁélm?ﬁﬁqﬁA a] Th mx n e 61 ATE ¢ 3N

=1[b ]anpaﬁﬁaﬂw%lﬂHWAﬁﬂT B &1 UF®E Tk m x p il
WWC@W%IWCWO kyat ST ¢, Tt e oF fTe W AT i i
aﬁ?B%k&Wﬂﬁéﬁ%aﬁxﬁﬂWmﬁmwwmﬁ%mﬁmﬁ
Tl AR BT AMES TG H AT | W IR § AR,
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A=la) . B=[b] T A ;& K [a,a,. a]70 B F kA @I

ijimxn’ Jjkinxp

bl k
b2k

%:’ qad Cik = ail b1k+ aiZ b2k+ ai3 b3k+ et ain bnk= ;au bjk
bnk
e C=1c,],,, AT B F ToHwA 2

2 7
Wéﬁfwz,tr&;cz[l -1 2}6% D=|-1 1| g
0 3 4 5 _4

1 -1 2
chmrﬁm&m%ww:{o 3 4} 1l o 2 %2 st # o
5 -4

T gfafte C &1 fwdt dofed =1 gfaftedi &t Do fodt w9 =1 97a dfafes &
TUFEA o AR o SR Bl ©1 39 3SRl § ¥ =N ufieher frefafed §

wem dE [ o] [ 2 7_[1)<2)+(—1>(—1>+(2)<5) ‘j
qdql 9egH -1 1=

wWaF e |0 3 4| |5 -4 ? ?
vmdE [ ol [ 2 7] I3 )24
o e e M D+EDHM+2(H
wWadk om0 3 4] |5 -4 |? ?
widm [ [ 2 7] [13 2]
qe v 1 1=

i amE |0 3 4] L5 —4] [0@+3cD+45) 2 |
R [ o] [ 71 [13 ]
o T -1 1=

wWawema [0 3 4] LS 4] [17 0(M+3()+4(-4)

13 -2
3d: CD=
17 -13
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a]® Naerpf? 60
sEEROT 129 A=l o =7 9 g 2 @ AB T ®ifsu

TANIE AT 2 %Y § S e B 1 Ul oh wWH € 31qud AB Ui #1 o

[6(2)+9(7) 6(6)+9(9) 6(0)+9(8)
AB=100)+3(7) 2(6)+3(9) 2(0)+3(8)

[12+63 36+81 0+72 75 117 72
S| 4421 12427 0+24] |25 39 24

| foguit | afk AB i 2 < 7w stravae et £ fF BA st uRefi g swde

I § AB URwifid € wg BA Ul =€ @ sifer BH 3 w9 & Weafr AW shedt

2 dfeat (3 wferal ) B afE ATeN B HEHS: mox n T k x [HIfAl & TE

g @ AB T BARHI € ufwnfod € afe ofit et afg n=k @ [=m el fowrm

gg,aﬁAaﬁIBﬁﬁwﬁﬁﬁaﬁaﬂa{s%,aﬁABWBAﬁvﬁmﬁa
|

3SR ok U i 3T5RA-faf-Harar (Non-Commutativity of multiplication of matrices)

379 B9 Wk 3901 o g 2@W fh, afe AB dun BA URwifia of ©f, O 9% eevae
T2 & fF AB = BA =l

23
45
21

mmlﬂﬁA:[ =2 3} AR B= , @ AB de BA 91d Shiferu) g3mse fo

-4 25

AB # BA

Tl ik fF ATH 2 x3 3Te T 3R B T 3 x 2 3TE ¢, 39T AB q1 BA SHI
& R & 9o HES: 2 x 2941 3 x 3, HifA o e €| A Hiftoy fom

p 23
I -2 3 2-8+6 3-10+3 0 -4
AB= 4 5 = =
-4 2 5 )1 —-8+4+8+10 -12+10+5 10 3

(2 3 2-12 —-44+46 6+15 -10 2 21
12 3
3R BA=|45 [4 ) 5}: 4-20 -8+10 12+25|=|-16 2 37

121 2-4 -442 6+5 -2 =2 11
wWeZadar AB # BA.
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S ST § AB q1 BA fu=i-fi= shifeal & emregqe © @R sfely AB = BA
21T I TH H= Wehal @ fh 4fE AB 921 BA Tl WHM i o eid al Gerd: d
T 1 fohg TE off T €1 9T 70 U Sk 9w frmen & fau T w® € fE Ak
AB 1 BA §HM &ife & & df ot Ig savas el @ f6 a9 whE el

IR 14 TR A={1 O}HS’«H B:[O 1}%6‘[ AB:[O 1}
0 10 -1 0

R BA = [(1) _(j 2| TI=TA AB # BA R

3d: SegE O HH-Tafme & g B
| Femott | gaemt a1 =% 6 R foF Aen B Seel % 39 Wl gl % for, freh
et AB @2 BA 9Refid , AB # BA @I 3q1&0 & fow

10 30 30
qﬁA:[o 2}’]3:[0 4}’aAB=BA=[0 8}

e AfSe for gam e & fawol sregel @1 m wa-fafwg g 2
T YA IEET o UMTA o ®4 I TSIE: (Zero matrix as the product

of two non-zero matrices)

Y o € fop o1 ordfosh @S o qdbh e T, A ab =07 @ A @ a =0 A
b =072 2| Tohq TeTel o fore @18 sifareia: Tt =&l giel €1 9 <1 1 g9 Teh IS0
B 3@

3E'I%TUT152H°<A=[3 ﬂa@nh[z (5)} 2 @ AB W1 9H T HifSC

e S
0 2(|0 0] [0 O

1 A T AT 1 IR Teh I e € Al Ao Tl ¢ o 70 9w
e AfERd: I TR B
3.4.6 317@\%’? &F Nkl &F QWSJVQC (Properties of multiplication of matrices)
el & O o TOEl %1 80 A oA st squfh iy Seoim W w® €

1. wrewd frem: fR=l «ff 37 eTeEl A, Bden C & fau

(AB) C = A (BC), & &l GHiehtor ok <1 &1 qRei e &
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2. faavor fram : forgl +ff 99 sT=gEl A, B den C & fag
(i) A (B+C)=AB +AC
(i) (A+B)C=AC +BC, 5d Wt Tfietor o H var aRenfia gid 2
3. U o qedHeh o1 TS : TAH o g A% fafu w9 *ife & T e
11 feded 39 YR el €, fF A= AI=A
319 BH ITEN oF FRI STYK T[OTHH! 1 AT H |

1 1 -1 13
123 -4
IATET0T 16 Al A=|2 0 3,B=02394TC={20 21}FﬁA(BC)
3 -1 2 -14

T (AB)C T shifse IR fe@emsy f6 (AB)C = A(BC) @1

1 —-1||1 3 1+0+1 3+2-4 21
T U AB=[2 0 3|0 2|=|2+0-3 6+0+12|=|-1 18
3 -1 2||-1 4 3+0-2 9-2+8 115

2 1 L 242 440 6-2 —8+1
(AB) (C) = |-1 18 { }: -1+36 —2+0 —-3-36 4+18
1430 2+0 3-30 —4+15

13 L2 34 1+6 2+0 3-6 —4+3
3 BC = 02[ }: 0+4 040 0-4 0+2
2 02 1
14 148 —2+0 -3-8 4+4
(7 2 =3 -1
_|4 04 2
7 =2 —-11 8
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1 1 -17[7 2 -3 -1
FFqTE ABC)=[2 0 3||4 0 -4 2
3 -1 20|7-2 -11 8

7+4-7 2+0+2 -3-4+11 -1+2-8
14+0+21 4+0-6 -6+0-33 -2+0+24
21-4+14 6+0-4 -9+4-22 -3-2+16

4 4 4 -7
35 -2 -39 22
31 2 27 11

T, (AB) C = A (BC)
0 6 7 0 1 1 2
SEEIT 179 A=|-6 0 8|,B=[1 0 2|,C=|-2
7 -8 0 1 20 3

q AC, BC @ (A + B)C &1 uRehed sifsul I8 off Tenfug wifsw o
(A +B)C=AC +BC

0 7 8
g1 A+B=|-5 0 10
&8 -6 0

0 7 8][2 0-14+24 10
3fqud, (A+B)C=1|-5 0 10||-2 |=|-10+0+30 |=|20

&8 -6 0 3 16+12+0 28

0 6 7|[2 0-12+21 9
Heh fafe AC=|-6 0 8||-2|=|-12+0+24 12

7 -8 0] 3 14+16+0 30
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BC=

AC + BC =

T

1 2 3

FaET 18 A A=[3 -2 1
4 2 1

61

(A+B)C=AC +BC

2 @ Tuien fF A®—23A-401=0

19 4 8
1|=l1 12 8

[
\]

1 2 3

w
|
[\

TR WA T R AZ=AA=[3 2 1

63

A =AA =

4 2

1 2 3
3 -2 1
4 2 1

46 69

N

1

19 4 8]

1 12 8
14 6

1 2 3

15 |

14

63
69
92

6 15

46 69
-6 23
46 63

3 A3~ 23A — 401 =

69

-6 23|-23|3 -2 1|-40

92

(63
69
92

46 63

4 2 1

1 00
0 10
0 01

69

=23

23 |+|—-69

63

-92

—46
46
—46

[63-23-40 46-46+0

-69

—40

23 (+| O

=23

0

69—-69+0

0
—40
0

-6+46—-40 23-23+0

69—-69+0

(92-92+0  46-46+0
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SaTetuT 19 fordt faem |1 ga o SR T ToHiash a1 3 104 SEHIGIR & TR
24 U S Uk H 1 Soh W STafed fohanl gER gq 9 fafemi g Huen wernfia
e ffyea gem A ®: Il R, SR-¥R SR qe Tt i R Ueieh Haeh
Yok (i ®) = oreE A | o €,

gfd daeh god
40 AT g
A= 100 B STRT
50 =t g™

XAAY X I H, IAF THR oF TFR| hl Q&A1 HE

IAHA I TE@l g
B_{IOOO 500 5000}—>X,§m%lXWYmﬁwﬁmwmmﬁ

3000 1000 10,000|—Y
TE el IR J1G Hifer)
T FE W

[ 40,000 + 50,000 + 250,000 } - X

120,000 +100,000 +500,000 | =Y

[340, OOO} —-X

720,000 | —»'Y

3d: <ol g1 ST Yed W oA Wi T hel SN HH: 340,000 TH & 720,000
U 37afq Rs 3400 @@ Rs 7200 2l

| vt 3.2 |

2 4 1 3 -2 5
1. m?ﬂﬁEﬁFAzL 2},B=[_2 5},C=[3 4},??{?—1131%{@?{313#%1@:

(i) A+B (i) A-B (iii) 3A-C
(iv) AB (v) BA
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2. frefafad =t afewfaa wifse:

0 [a b +a b
! _—b a b a
-1 4 -6] [12 7 6
Gi) | 8 5 16(+[8 0 5
2 8 5| |3 2 4

3. Feifa e afefaa S

1

(it)

(iv)

63

|

cos? x sin’x cos? x}

sinx cos? x} Los2 X

a’+b* b*+c? . 2ab  2bc
a*+c* a*+b*| |“2ac 2ab
sin’ x

sin? x

la blla -b i 202 3 4] =211 2 3
Dl allp o] @ X W15 32 31
(2 3 4][1 -3 5 (21
_ 1 01
iv) |3 4 5/|0 2 4 (v) 32[1 ) J
4 5 6[/[3 0 5 11
_ -3
- 3 -1 3}1 0
V1 .
-1 0 2
- 31
1 2 -3 3 -1 2 4 1 2
4. g A=[5 0 2|,B=|4 2 5{dMC=|0 3 2|, d (A+B)qer
1 -1 1 2 0 3 1 -2 3

(B — C) uRefera shifsu| =gt & Feanfua shifeie ff A+ (B-C)=(A+ B)-C.

5. afc A e B=

N W N

WY W~ WM
WIN WA Wlw
N |~ |

NN LN W

wmiN n| s

, Tl 3A — 5B Ufehfera shifsal
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10.

11.

12.

. XamYmWW&Y:[ g 2X +Y =

. x ggr y 9 it Aafg 2[(1) ;j+_y O}=[5 J

Tfora

—sin® cosO cos 0 sin O

. ,cose[ cos 0 sine]'_sine[sine —cose}

. XA Y A9 IS afg

. 7 0 30
) X+Y=[ }H%T[X Yz[ }
25 0 3

.. 2 3 2 =2
() 2X+3Y= qdqn 3X+2Y =
4 0 -1 5

3 2] '10}

1 4] 3 2

1 2 1 8
TSd FHIRIT Hl x, y, z g ¢k T @ sifay afg

ol 2ol

RIS xﬂwﬁ}:[?} @ xq yH WA @ B

o 3] * yH % H 4 x+y}%a‘rx,y,zawwé?m=ﬁ’ﬁam

'z w| |-l 2w] |[z+w 3

ifsTa)

13.

14.

cosx —sinx O
I F(x)=|sinx cosx 0|2 @ fas FIT & Fx) F(y) = Fx + y)
0 0 1

ENIEED

o0 2
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15.

16.

17.

18.

19.

20.

ATE 65

2
- o =
—_ = N
S W
- 1

-1 1 0 -1 1 01 2 3
0 -1 1f(#/ 0-1 10 1 O
off2 3 4 2 3 4|1 1 0

2 0 1
g A=[2 1 3|2 d A2—5A+ 6l & HH @ SIS
1-1 0
1 0 2
I A=[0 2 1|2 fag HIvT fF A®—6A2+7A+2[=0
2 0 3
3 - 1 0] .
RIS A=[4 _2} aun:[o I}QHAZ:kA—zIaa‘rkamﬁml
0 —tang
% A= 2 | qon 191 2 &1 U qE TegE 31 fag Hif
tan2 0
2
B L4 A= -4 |:C.OS(X —s1noc}
S1n o0 cos
el =IO |9 o 919 30,000 TG 1 h g o g -9 g o arel

o fafera e 81 vem |l W 59 aiftie qun fgda i ™ 7% aiffe = o
BT B 38 A & FA g g8 Freifi S o 30,000 €94 o g i
T YR o aiel H o9 w3 & forw fhg yer s f9od =amr 99 %1 e g
EILERIS|

(a) Rs1800 @  (b)Rs2000 &I

ot Tohet 1 Tl 1 M W 10 ot e T, 8 g wifass fasm den
10 S I T Gedoh &1 37 T&Aoh! 1 faha Jo1 HHeT: Rs 80, Rs 60 a1
Rs 40 9fd G&deh €| 38 SISHIv & WA g 1 Hifeg fof qeft geaqent o1
SO W IHM h F Torad SAART T g

T e fof X, Y, Z, Waen PHERT: 2xn, 3 Xk, 2 X p, nx 3T p x k, FHifeA
o 3Ty &1 e T wed "em 21 den 22 H W S gfu
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21. PY + WY & 9RWIfYd M o AT n, k qe0 p R T qfqae gmm?

(A) k=3,p=n B) k@@= e ,p=2
(C) p&= ®, k=3 (D) k=2,p=3
22. AR p=p,q T 7X - 5ZH Hife 2l
(A) px2 B) 2xn (C) nx3 D) pxn

3.5. AR <At Tfad (Transpose of a Matrix)

79 3gesg § e Tt errege & uftad qen o faviv yaR & ereEl, 9 wnfid
3% (Symmetric Matrix ) e fawH ¥9fHd 3% (Skew Symmetric Matrix) &
IR H S

TR 3 AR A=[a,] TF mxn e F A & T AFT dferi qo1 Wl B TWER
fafra (Interchange ) HE T Y BH o e A &7 IRad (Transpose) hacrdl
21 Mg Aok UREd & A’ (A1 AT) ¥ Frefud #id §) g e °, 4

A= [aij]mxn’ ?ﬁ A, 4 [aji]n xmg}rrr” Wﬂgj’ -qﬁ
35 3430

A= NERR A A= | -1 21T
0 __1 5 2x3

5 3x2

3415’{@ & URad o TguTaﬁ (Properties of transpose of m