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3.1 |u raeieRT (Overview)
3.1.1 Tegg HEmstl (A1 W) 1 Uk SRR hidd % fa=e €1 Sy,

A=

w X

4 3
3 X
X 4

el (A1 el ) e o Fadd a1 giaftsal wed 2l

e o Fagal i &fast T@d, o *1 uferal (Rows) de Sed 1@d 31ege &
9 (Columns) e 2l

3.1.2 3megg @t @i (Order of a matrix)

m uferael qen n W are fRE STgE w1 m x n&ife (Order) 1 ST AYEN had
m x n e Fed &

ST SN W, ATH 3 x 3 Hife 1 g 9fq 3 x 3 e T
U &9 H ThH m x n A8 H1 Fefdfad meaer w9 =g e 2:

a'11 a'12 a13I< aln

a2 1 a22 a23 K a2 n

A=lal... = M Ii<m, I<j<ndA i, je N.

ay am amK a4

ml m2

mn _Imxn

o g qE oA € S i df iR ww A fem g 2 qen =@
A 1 (i, )T 9Fd HEd €1 mxn e  e@Fdl w1 WA mn et 2l
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3.1.3 3 &F TahT (Types of Matrices)

(M)
(i)
(iii)

(iv)

V)

(vi)

(vii)

(viii)

T e, Ui STE Heeldl & 4 S8 ohad Th Hfed B T
Tk e, WY M8 FHeadl ¢ a5 STH shael Th &9 Bl 2

e e T il ) e Wl 1 Wen % 9aH gl €, T o
e (Square matrix) FECdl €1 3T: Th m x n e, o1 T8
HEAM & IR m=nel I Y ‘0’ HIfE H1 1 AE FwEd T
TF T g8 B=[b,],, a7 37=7F (Diagonal matrix) FE ¢ A
faemol o sifafian qch Tl o1 ste@d A B ¢ orefiq Tw e
B=1[b,],, ol soE Feam € af b = 0,59 i=j =

T oot sTee, SAfer =R (Scalar matrix) shecdr € A sqek fashut
% A A B} €, Ffd TF 9 P B =[b], W AR
FEA ¢ ArXD, = 0,54 i#j, b =k Fi=] T kFE R 2

s it g fogeh fawul o @eft srege T B € e 9w o gt
3979 I BN €, @A e (Identity matrix) shEet 21

T W A, i AR A=[a],, TF TG A € AR a =1,
i=j @ qua, =0, i3

Tk e, I e 1 o Mg Fheall € A€ 39 9t faad I
i1 T4 Y g8 Wi O g Fefud i &

A ST A=[a,] TN B = [b] T FHeawd € I
(a) 9 T9M wHife o &, qe

(b) AT YA 7999, B WA A9 oF UM &I, AUl i e j ok
Tt 7Al % foT a, = b, 7l

3.1.4 3megel @7 AT (Addition of matrices)
T el H1 AN qft T } S o guE HifE & @l
3.1.5 TU& 3TFE & TH 30T a T (Multiplication of matrix by a scalar)

kA= [a,]

mxn

eI 1 K @ TN Yok Wi feRen Tl €, e, kA = [ka ]

T e € T kT AT 7 A KA TH U@ 318 © 58 A% 7

ijdmxn
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3.1.6 3Tgg T ®UT 37TTg (Negative of a matrix)
fordt 3Tege A o1 B0 T8 —A ¥ F1&fud 2 21 80 —A Fl (—1)A 51 Refid s €
3.1.7 3473%'? &7 or7  (Multiplication of matrices)

T M@l A RB 1 AR aft AB IRefid gl & 59 A o Wl %1 9@, B
1 uferEl 1 GEA o THM e 2l
A AT fF A =[], TF mxnFife F A € R B=[b,], Thn x pHife

waﬂa{s'%maAaﬁIBwa@ 1 UMFES, Th m x p HITe 1 =78 C Bl 81 e
C 1 (i, kyal 9@ ¢, W< T o foIC a0 A idf Wfem iR B o k&9 1 o
& IR O SToh TeTell sh1 SHATER UM id & 3R fthT 5 Geft Turther o1 et
T H A T, A

C a'|l blk + a‘|2 b2k + a'|3 b3k Tt a‘in bnk

=T C =[c,],, AT B &1 ToHA %|
feouit

1. afzABuRwIfid 8 99 o8 savas 781 & fF BA off uRefia =i

2. ARARBFI: mx ndeqk x |, I o =78 T 79 I ABA@NBA
At SR oherer et IR B Sten =k @@l =m @

3. 9 AB 3fRBA T 9Rwfod € df g ermavas e & fF AB=BAT
4. A I Rl 1 OEHS Tk I TR & A I8 v Tél ¢ foh STH
T TH I T R
5. FHM HIfE o fF A, B SR C egel o faw af A=B, 8 9@ AC=BC
BN TRy 3T T wer e R
6. A A=A2LA A A=A’ TAMR
3.1.8 3Tgg T gfiad (Transpose of a Matrix)

1. AR A=[a,] TF mxnHfe H AR & T AT e qon T F ReR
EEGE] (mterchange)@[ W B el S8 A Sl GHed Head 2l

e Ash IREd I A’ (AN § Frefa wd €1 T vl |, A
=[], & TAT=[a] <M
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2. MRl o URad o Ut ( Properties of transpose of a matrix )
STIH Fife % fHgl ATNB A=l o fog

() (AD)T=A (ii) (KA)T = KAT (ST k ®IE 3R ®)

(iii) (A+B)'=AT+BT (iv) (AB)T=BT AT

3.1.9 wHfad 37egg aur faww @afya 37megg (Symmetric Matrix and Skew
Symmetric Matrix)

() T = TR A=[a) WA APE Fea ¢ AAT= AT, e,
i 9 ) Yh G9e WHi ok ol g, = a, T

(i) TF i AFE A=[a,) frm T s wEem € AR AT= AT,
ST, i 9 j o gouw "l HAl o fou a, = -a, @

et : et fovm wufir etege o fashol & @i orega g9 e 2|

(iil)y vH 1: AEdfaes sTaFEl arel fRdt i 3R Ak Tl A+ AT U i
g 7 T A—AT T faun gHft o R

(iv) TRt =l ST &1 T WATHG q°1 T {q98 G981 o Asd o6
w9 F e fhar ST whaT § aef,

Ao (ATAD) (A-AT)
2 2

3.1.10 garwuita 3mgg (Invertible Matrices)

IfXA, Fife mxm, &1 TF 1 e T 3R THA HIfE m = m 1 Tk 37 3T
B %1 i 36 UK € 6 AB=BA=1% QA Ichavild 3Tog8 ed &
qT B! Al kA T8 hed § 3R 38 A1 gR f&fud #d 2

1. ol SRR e o1 kA STegE -El Bidl & wHiifh UHhe AB
JeTBA o TRIfYd 3R T9H 89 o fou e eiferd © o Aden B
AN Hife o o T8 B

2. AR S B,3NEE AT kA € WACE A, ST B il ek &l 2
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3. (HohH AR i Afgdraan): fRel o T8 1 FohA TR,
g 3qH1 e € df 98 aAfgda e 2

4, ARATNB A Hife & FHuia SR & df (AB)! =BA € I

3.1.11 9RT9eh Uferd agr W9 @RI o TN GRT Udh TEE T ok

(Inverse of a matrix using elementary row or column operations)
Rfuss dfed Ffeasti & W@ g A 9@ w6 % fag, A = 1A fafen @R dfe
ieramsti &1 TN A=A TR A9 9% Hd AeT 9@ a& [ = BA T il <l 81 36 TR
Il T8 B, 38 A 1 hd BT 3HT TR IS &8 WY |ishastl o TAT g1
AT BT ARG § @ A=Al fAfET SR A= Al W9 G %1 YA 99 q%
F WET 59 % 845 1= AB W< <&l &1 Sl 2|

fewuft . 39 3 H S A=TA (TA=Al) R T& a1 Afs IR i (31 w@e)
Gfpensti & HH W A% 9T 9 o AT A I Tk A1 S ufeE (A
o) o Tl eI I B S § @ AR e T e 2

3.2 %1 fwu g 3ETOT ( Solved Examples)

g ITAT (Short Answer)

SETETUT 1 SR A = [a,],, F @M Hifow foweh ofae@ a, 36 ¥R € f

I -
a; = e"sin jx.

Bl i=1,j=1, % fau, a, = e*sinx
i=1,j=2, % fau, a, = e*sin2x
i=2,j=1, % fau, a, = e*sinx
i=2,j=2, % e, a, = e*sin2x

e”*sinx e**sin2x
9 T, A=

esinx e**sin2x

2 3 1 3 2 1 4 6 8 =
mmzzrﬁ:A=12,B=43 1,c=2,D=579,z‘r A+B,
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B+C,C+D 3B+ D dhell § & ¥ dThel IR &)
% Shad B+ D ¥ uRefid ¥ i ohael WHH i o SRl 1 € AThel TE €

SaTeT0T 3 Tag IS =fE Tk a1ege Twfia qon foom wwfid <M & 81 dl o T
e 2
T WA AR A=[a] I € Eia qen foww ww g

Hifh ATk fawm gafEd egE ® @faw A'=-A

q: i qa job w9 % AT e, =—a, (1)
T, Fifh ATk T e © s@faT A’ =A
a@: iR j% |d WA fm a =a 2)

T 9HR (1) de1(2), ¥ &H frefafed g e @
a;=-a, 9ft idem jo fow =W 2a, =0,
i, w4 i @R j o fma, =071 oF: ATH I ST T
1 2 X
semema ot (23] | 8] 5] = 0 dt e

o fem @

X
[2)( 3] b2 X:O:>2X94X =0
-3 0] |8 8
Rl [2x* — 9x + 32x] = [0] = 2x*+23x=0

-23
2

IETET0T 5 AE AT 3 x 3 hife o1 SFenauia e ¢ df feamy fow fet ot arfew
k (JEMR) & T kA Soravia € qen (kA)‘=%A‘
Bl &H W ® o

Rl X(2x+23)=0 = X=0,x=
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1, 1
(kA) EA’ = k'E (A.A)=1(0)=1

1, 1
: (KA), ToqE AT SIoRE § el (kA) ! = A

g swE (LA)

SETETUT 6 TS Al T GMHA T8 qM Teh {awH HHMHA S8 o ANTHd o ®9
2 4 6

ﬁmaﬁﬁqaﬁAzz 32 i 2l

KI5l B9 S @ Tk Afg

2 4 6 2 7 1
Ac T 305 samoac 403 2
1 2 6 5 4
, s
4 11 5 112§
AiAr 1 116 3 == 3 =
- 1 2 2
> 5 5 3 8 s 3
=2 2y
2
o > 7
0 3 7 32§
AA 1 30 7 =20 =
qen R 2 2
5 57 70 S
L1y
2 2
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'Y UhlY,
, W =50, 3 7
| | 2 2 2 2 5 4 6
ATA A-A WD 3003y T1ll7 3 s |za
2 2 2 2 2 2 L
S 3y 77
L 1 12 2 i
1 3 2
a7 akAa= 2 0 1 4 Romu fe A, gieo AL 4AZ3A+111=0 &
1 2 3
T Yl
13 2 13 2
et N AxA— 20 1 x 20 1
1 2 3 1 2 3
1+6+2 3+0+4 2-3+6
_[240-1 6+0-2  4+0-3
1+4+3 3+0+6 2-2+49
9 7 5
141
8 9 9
975 13 2
s Noaxal L4 1 x20 1
8 99 1 2 3
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9 14 5 27 0 10 18 7 15
1 81 302 2 43
8 18 9 24 0 18 16 9 27

28 37 26
_ 10 5 1
35 42 34
o Ad—4A2 - 3A + 11(])
28 37 26 9 75 1 3 2 1 00
{10005 1 |—-4|1 4 1[=3[2 0 -1|+11]|0 1 0
35 42 34 8 9 9 12 3 00 1

[28-36-3+11 37-28-9+0 26-20-6+0
10-4-6+0 5-16+0+11 1-4+3+0
| 35-32-3+0 42-36-6+0 34-36-9+11

oS o O
S O O
oS o O

2 3
IETEUT 8 ARk A=[_1 2},ﬁﬁ@@ﬁA2—4A+7I=O

9 aRomY &7 WA ek AShT AF of Tt
s o223 [2 3 1 12
WU o -1 2] T -4 )

4A_'—8 -12 |70
4 8] ™ 0 7]
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1-8+7 12-12+0] [0 0]__
2 _ = = = .
A AT AATLT 4 uh0 12847 00

= AP=4A 71

I A=AA=AW@A-TI) =4(4A-T1)-TA
=16A-281-7A =9A 281

o AS=AA?
=(9A-281) (4A-T71)
=36A%— 63A— 112A+ 196 1
= 36 (4A—-71)—175A + 1961
=_31A-561

2 3 1 0
=-31 -56
-1 2 0 1

_{—118 —93}

31 -118

g faeedta weT (Objective Type Questions)

33X 9 T 12 dF FAF & faw T W AR fawew 4 7 GET W G-

ETET0T 9 AR A R B WHM *if & T g8 € @ (A + B) (A— B) TR 2|
(A) A?- B? (B) A’—BA-AB- B?
(C) A’-B*+BA-AB (D) A*-BA+ B>+ AB

&l TEl SW (C)B1 (A+B)(A-B)=A(A-B)+B(A-B)=A>—AB + BA— B

2
2 3 4 2
SAEIOT L0 AL A=, 3IRB = @
]

(A) hael AB aRHie 2l (B) ohelel BA TR« 21
(C) ABd=BASH uitefog €1 (D) AB a1 BA AT €1 gRwifia &1 €
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T W IW (O)7 W A=[a],, B=[b],,? W AB TN BASH & aRefim €

ij43%x2

(A) sfexr e (B)  forwvi smege
(C) TEHE AR (D) o T
T T SW (D) T
SEEIUT12 A AR B GHM wife o 31 gufird oegg € d9 (AB'-BA)® Tk
(A) fom wwfim e (B) YA I
(C) wmfHq sTegE (D) S9YH H ¥ &I Tl
T e T (A) T iR
(AB’ —BA’Y = (AB’Y — (BA"Y
= (BA’ - AB")
= — (AB’ -BA)
33EXVT 13 T 15 % AP d Read w7 &1 9Re-

SETET0T 13 A% A iR B @AM Fife &1 I fawm wafiq srege f 9 AB t% qufid
M B Afg

& AB=BA.

IETET0T 14 9% A 3R B @AM whife & 37fe € @9 (3A —2B) =

T 3AT 2B

IETET0T 15 el o1 AN qft gRefd € S Yok i ehife 2l
T GAA

ST 16 @ 19 T Yk @ (7Y qalsq [ e Teq & a1 9T 8-
IETET0T 16 A% 1 3eqe A 3R B WHH *ife & & a9 2A+ B =B + 2A.
& HA
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SETETUT 17 3Tel 1 deho de=d gl ¢

Bol AU

IETET0T 18 Toh Fwhdvd TS A fag (A7) = (A'Y

Bl 9

SEET0T 19 §HH hife o fh=l 9 el o fat AB=AC =B =C
Bol AU

3.3 WAt

g 3T (S.A)

1. af% Tk e ¥ 28 1999 T o TUHI W9 wifed w7 €7 A TH 13 raga
g @ wifedr @1 g2

a 1 X
2 3 -y

2. AR gE A= PR
0 5 <

(i) A=l =ife fafaa (i) ASF FaFal &1 g fafay)
iy A% @I a, a,, a,, fafaul

3. UH a, , AHE K A FINY e soEa FE ghR @ 9w @ §
(i 2j

M a= i a,=| 2 3j

4. TH3x 2SR H @A Fi R RE a, = eVsinjx 51 KT M
5. aRA=BE @ asiRbaF A @ HifeC, S

a 4 3b 2a 2 b® 2

g ¢ I B= g g €

A=



10.

11.

12.

AE 53
Ifg Hud & @ A 3R B STegel &1 A A hifery Stef

y 2
b

6%|

X
a

301 1 2 01 1
MwxX= 3aﬁIY:72 4%‘f?ﬁsnﬁﬁ%nz

(i) X +Y (i)  2X-3Y
(i) TR AHE ZN 3H THR B o X+ Y+ Z T& I T Bl
STHE FHIHLUT

X{zx 2} N 2{8 5x} :2{(# +8) 24}
3 X 4 4x (10)  6x
T I HE A X F IRAR T R

0 1

01
A= | AR B= Lo g q fe@Ee 6 (A+B) (A-B)#A’— B

3 2

e a1 x 1 2 2 1 2 o x® 5m 9w st
15 3 2 X

5 3
e fF A= |, T A= 3A-71=0 I IR HW & AR THh

T ¥ A A FHIS)
FTHE FHIHLUT

21,32 _ 10 .
3 9 s 3 o | °P O BT A SHE ATM T



13.

14,

15.

16.

17.

18.

19.

20.

4
Ifx A= |
3

212
R B = , 4 B A T FIC R (BAY~ BA2

3
g A= | |
2

1
0
Ife el 81 9 BA 3R AB 31d shitsT S8l

4 1

A= dwB= 2 3 3
12

1 2 4

T 3RO H TR W fTErt fF @ e A2 0,B#0 ¥ @ o
AB =0 =8 =

1 4
2 40
sz<A=[3 0 6}3ﬁ'{B= 2 8 & @ 7 (ABY =B'A’ ¥?
13

X da yh fau ga s

2 3 S1_,
RHRNE
g X 3RY, 2 x 2 HfE o e e df FreAfafaa geiwon &1 X iRy & fog
T HiT

2 2

3
,3X+2Y = 1 5

2X+3Y = 4 0

AT A= 3 5,B= 7 3 B A TH YR I8 C A SIS S TF YR &l
f® AC =BC.



21.

22.

23.

24.

25.

26.

27.

T 55

T A, B iRC & TH 33 ST St 39 96 e fF AB = BC, S AT
YW e § Wy B#C R

1 2 2 3 1 0

M A= B=343ﬁTC=10,

(i) (AB)C=A(BC) (i) A(B+C)=AB+AC.

x 0 0 a0 o0
g pe 0 Y 0 g go 0B 0
0 0 z 0 0 c
xa 0 O
fag #ifm 7 pQ= 0 Y0 0 —qp
0 0 zc
10 1
ar 213 D0 0 _aga amm witm
0 1 1
1 1
A= 2 1,B= ¢ , 63ﬁTC=1 , @ @ wenE i fw

A(B+C)=(AB +AC)

10 1
at A= 2 1 3 34 gofm FI B A+A —AA+) SR 1T
01 1
3 x 3 A TR 2
4 0
0 1 2 L3 .
AMA= , 5, 3R B= 2 @ genfud st fE
2 6

i  (AY=A ()  (ABY = B'A’ (i) (KA)Y = (kA)
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28.

29,
30.
31.

32.

33.

34,

35.

36.

1 2 1 2
Ifc A= ‘5‘ é qam B = j ‘3‘ Bl dl geanfaa shifse fom

() (QA+BY=2A"+B (i) (A-BY=A-B

g wifere for forelt off aeqe Aok oI A’A den AA’ ST €1 HiHa eTee €

AT A 3RB, 3 x 3% =i 38 €1 1 (AB)* = A2 B 4 €2 hRUT adEy)

fe@mu fF afs A RB of 37y & 9o AB=BA®, @&
(A+B)>=A%+2AB + B~

1 2 4 0 2 0 .
g A= | 3-B=, 5.C=, , @ a=4,b=-2% 4 f@Et f&
(a) A+B+C)=(A+B)+C (b) A (BC) = (AB) C

(c) (a+hb)B=aB+bB (d) a (C-A)=aC — aA

(e) (AH)'=A (N (bA)T=b AT

(g) (AB)'=BT'A" (h) (A -B)C =AC - BC

() (A-B) =A"-BT

cosO  sinO cos20 sin29}

I A= { ]Fﬁ framn & A7 = [_smze c0s20

—sin®  cosO

0 1
afg A= 0o - B= 1 o N ¥ =—1% @ ey fF(A+BP=A2+B?

A= 3 Y & fou genfm Fif iR A =1
3 3 4

T ST o6 a9 fag wifse & fmelt off anf emege o6 fam (A7) = (A,
Tﬂﬁ ne N



37.

38.

39.

40.

41.

42.

43.

44.

45,

Agg 57
yrfe dfea wisransti & wam @ frefafed sregel &1 Fera (AfE w9 8t @)
EIcECAIS I

V) 5 7 (i) 2 6

Xy 4 8 w

RIS 26 xy -0 6 LBl X, Y, Z 3T W ok o S iy

1 s 9 1
A A= , |, ¥R B= , o & @ TH T A C I F R

3A+ 5B +2C T& I TR B

3 5
MwA= , A A A2 5A— 1470 HIFTT 2R 6 396 T80 9 AS i i)

a b a 4 a b
?:ch(3C 4= 1 24 * d 3 B a,b, ¢ 3RdF g9 Fd IS

c

3T A T1d HIfST St 38 J&R & foh
2 1 1 8 10
Lo ,_ 1 2 5
3 4 9 22 15
12
A A=, | BA AT+ 2A+ T 1T HI
coso  sina o
= ~1— A’
ATA= | o cosq | T A=A B Al o A FM HIC
0 a 3
a2 b 1 o fyum vl omegE @ a,beiRc S HE W RiRT
c 1 0
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COSX sinX
46. AP (O =| ¢ cosx , B 1 feense fo
PX).Py)=PXx+y)=P(y).P (X
47. O ATH o e B S A2= A TgE € o fR@my I [+ AR=7A+]
48. A AT B THM Fife o ot 3o € iR B U fawm gufia ooz © o feamsu
5 A’'BATH foum gafd smegg 21
i 3T (LA)
49, Afs TR T ot eT=el o faw AB=BA @ @ U oM § fag &ifve f&
(AB)' = A" B
0 2y z
50, af A=|x y —z|ZHURR T fF A’=A"'T x,ydMz e TH AG HifeQl
X -y z
51. afc 99 8 @ Rfen dfed wfsranetl o yam 9 fafafed el s SJerd 9
IS
2 13 2 3 3 2 0 1
M 53U @ 122 iy 510
3 2 3 1 01 3
2 3 1
52. TR 12 %1 T AT T T faom Tufia o o A % €9 H
4 1 2

fafem)

g faswmedt@ w9 (Objective type questions)
U9 53 @ 67 % RT TC IR faswhedl & @ G&l W gHe-

53.

z

0 0
stoge p= 0 4
4 0

S O B
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(A) i T8 (B) foerl srege
(C) TTF 3T (D) T ¥ i &l
54. Wife3 x 3% |l §va el 1 e T yeie ufafs 2 =1 0 &1, grf
(A) 9 (B) 27 (C) 81 (D) 512
2x Yy 4x 7 7y 13 .
B5. A o 5 4y = y x 6 LB d x a9 y ok AE et
(A) x=3,y=1 (B) x=2,y=3
(©) x=2,y=4 (D) x=3,y=3
sin '(x ) tan' X . cos '(x ) tan' X
56 'qﬁ‘{ A=— X 5 B=— 5
sin' = cot '( X) sin ' 2 tan '( X)
gl A-B e
(A) 1 (B) 0 ) 21 (D) %I
57. af% ARBHAM:3 x m 33 x n, Hife & I e & q¢1 m=n, 2 @ =T
(5A — 2B) & Shife it
(A) mx3 (B)3 x 3 (C)ym x n (D)3 xn
0 1
58. AR A= | ,q APTR B
0 1 1 0 01 1 0
A) 1 o B 1 ) © o D 4 4
59. K S A=[a], ,¥9 ¥HR € %

1 afg i # j
au:{O‘qﬁ . ¢JaaA2W%
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60.

61.

62.

63.

64.

65.

66.

A) T (B) A © 0 (D) T & FiE T
1 0 0
s 0 2 0 o
00 4
(A) TEHEF 6 B (B) Guftd e1ege 21
(C) Toom wwfira amege B (D) T8 ¥ &g 7
0 5 8
e 5 0 12
8 12 0
(A) oot smege R (B) THfHd 31e7e 2|
(C) fom wufira emege 2| (D) s1feer T=e =1

XA TH m x n FIfE F AE T 3B 70 THN F1 e ¢ fF AB’ 3R B'A
Tl & aRtenfya = df eteg B w1 wife ghit

(A) mxm (B) nxn () nxm (D) mxn

Ifg A 3R B 90 wife o =8 e al (AB-BA)

(A) T gufia eege B (B) e (31) 31 2|

(C) THfHd 1ee 2| (D) TeEHF T8 &

e ASH TR HI 378 B o A2=1, & (A1)’ + (A + I)’ —7A SRIsR =i
(A) A (B) I-A (C) I+A (D) 3A

forel < A IR B Tofei o foiu & @1 e & §
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