Q. 64 If A is a square matrix such that A° = I, then
(A-I)° +(A+1I)® —7Ais equal to

(a) A (b)yI-A ol + A (d) 3A
Sol. (@) Wehave, A =1

5 (BT (R DY =T A U = D) A T AT

+(A+IF -(A-D(A+ D} -7A
[ad+b*={a+b)(a>+ b*=ab)]
=[RA{A% + I? =2AT + A% + I? + Al ={A* = I?)}]=7A

w2A I+ 5 I P A 4 IF]=TA [+ A% = ATl
=2A (5] -I]-7A

= 8AI - 7AI [+ A=Al
=AI=A

Q. 65 For any two matrices A and B, we have
(a) AB=BA (b) AB + BA () AB=0O (d) None of these

Sol. (d) For any two matrices A and B, we may have AB=BA = I, AB # BAand AB =0 but it is
not always true.

Q.66 On using elementary column operations C, —» C, —2C, in the
X . . L —=3 1 —1]]13 1
following matrix equation L ’ } = { } { 4:|, we have

0 1]]|2
1 5] [1 -1[3 -5
@lo 7J{2 2k o]
0 4| |-2 2][2 0

_ ®lo 410 1l 2]
I | BT M N T
Sol. (d) Given that, _1_3}{1_1[3 1}

2 4] |0 1|2 4

| 1~5] [1-T][3 -5
onusiec, 0,20,y 3]-[o T ]

Since, on using elementary column operation on X = AB, we apply these operations
simultaneously on X and on the second matrix B of the product AB on RHS.

>

| (5 Iy

Q. 67 On using elementary row operation R, — R, — 3R, in the following

. . 4 2 1 212 0
matrix equation = , we have
3 3 0 3|1 1

S R I e A [0
TR G I R N



100
Sol. (h) Let A=lo 2 0
|0 0 4]
[1. 0 0]
A=|0 2 0|=A
0 0 4]

So, the given matrix is a symmetric matrix.
[since, in a square matrix A, if A’ =A, then A is called symmetric matrix]

0O -5 8
Q.61 Thematrix | 5 0 12|isa
-8 -12 0
(a) diagonal matrix (b) symmetric matrix
(c) skew-symmetric matrix (d) scalar matrix

Sol. (¢) We know that, in a square matrix, if b, = 0,wheni # j, then it is said to be a diagonal
matrix. Here, by, b,,, ... # 0, so the given mairix is not a diagonal matrix.

[0 -5 8]
Now, B=[ 5 0 12
| -8 -12 0
[0 5 -8 0 -5 8
B=|-5 0 -12|]=-| 5 0 12|=-B
|8 12 0 1§ 12 0

So, the given matrix is a skew-symmetric matrix, since we know that in a square matrix
B, if B'= — B, then it is called skew-symmetric matrix.

Q. 62 If A is matrix of order mxn and B is a matrix such that AB’ and B’ A are
both defined, then order of matrix B is

(@ mxm (b) n xn (C)nxm (d) mxn
SOI- \{{‘U LEt A - [au m=n and B = [bf,r']p %
= B': [b ,l'.l]l:r *p

Now, AB'is defined, son=q

and BA is also defined, sop=m

Orderof 8'= [b;],, . m
and order of B = [b,] 1 1y

Q. 63 If A and B are matrices of same order, then (AB'— BA') is a

(a) skew-symmetric matrix (b) null matrix

(c)symmetric matrix (d) unit matrix
Sol. (¢) We have matrices A and B of same order.

Let P =(AB'- BA")

Then, P'= (AB' - BA'Y = (AB)' - (BA'Y'
(B')(A) - (A")'B' = BA'— AB'
—-(AB' -BAYy = -P
Hence, (AB'— BA') is a skew-symmetric matrix.

I



l(sm“m+cos“xn} 1(tan . tan‘1£ﬂ
A—B: ]:It 1]T T T
—(sin"i—sm 1£] —cot " mx +tan ' nx J
E: s T T
LN 0 .+ gin'x+cos k=2
_|m 2 2
0 1 = J Landtan"x +cot™'x = EJ
L T 2 2
0
“2lo 1
i
2

Q. 57 If A and B are two matrices of the order 3 xm and 3xn, respectively

and m = n, then order of matrix (54 — 2B) is
(@ mx3 (b) 3x3
(c)mxn (d) 3 xn

Sol. (d) A, and B, , are two matrices. If m = n, then A and B have same orders as 3 xneach,
so the order of (5A — 2B) should be same as 3xn.

0 1
Q. 58 IfA:L 0}, then A2 is equal to
0 1 i 1 0
(a)[1 0} ()[1 0}
o R [0 1 [0 1 [r o
Sol. (d) = A —A-A-[T 0][1 O}—[O J

Q. 59 If matrix 4 =[a;] ,.,, where a;

0 1 A1 o
@y 4 @l 4

=1,ifi # j=0and if i = j, then A® is

equal to
(a) I (b) A
(c) 0 (d) None of these

Sol. (@) We have, A=[g;],,, wherea, =1,ifi # j = 0andif i = |

o[t

0 1170 17 [1 0]
G A2=L 0| {1 0| |0 1J=I
1 0 0
Q. 60 The matrix[0 2 O0|isa
0 0 4

(b) symmetric matrix

(a) identity matrix
(d) None of these

(c) skew-symmetric matrix



Objective Type Questions

0 0 4
Q.53 Thematrix P=[{0 4 0|isa

4 0 0

(a) square matrix

(b) diagonal matrix
(c) unit matrix

(d) None of these
Sol. (@) We know that, in a square matrix number of rows are equal to the number of columns,

0 0 4
so the matrix P = '0 4 O} is a square matrix.
4 0 O

Q. 54 Total number of possible matrices of order 3 x 3 with each entry 2 or 0
1S

(@9

(b) 27
(c) 81

(d) 512
Sol. (d) Total number of possible matrices of order 3 x 3 with each entry 2 or 0 is 2%je., 512.

2x+y 4x 7 Ty-—13
Q.55 [ ]_[

, then the value of x + y is
S5x-7 4x

y x+6
(@x=3,y=1 blx=2,¥=3
(C) & =2 y=id x=3,v=3
Sol. (h) We have, x=x+6=>x=2
and dx =7y-13=8=7y-13
—

7y=21 = y=3
x+y=2+3=5

. _ _ ) T
; sin ' (xm) tan‘l(f] i —cos '(xn) tan l[n]
Q.561If A== T/|and B== )
o] 2 _
" |sin 1(—] cot * (nx) . sin_l(fJ —tan ™ (nx)
L n | i T |
then A — B is equal to ;
(@) I (b) 0 (c) 21 (d)51
L it Lot 1
Sol. (d) We have, A=| " j i
“sin' X — cot™ ' nx
m m T

—1 =1 1 1 X
—C0S X1 —tan  —
and B=|T & i

[1 sin' X _—1tan“:r:xJ

T 1 T



2 3 1
Q. 52 Express the matrix |1 -1 2| as the sum of a symmetric and a
4 1 2
skew-symmetric matrix.
® Thinking Process

We know that, any square matrix A can be expressed as the sum of a symmetric matrix

, o A+ A A-A - 3
and skew-symmetric matrix, l.e, A = 5 + . where A+ A"and A—A'"are a
symmetric matrix and a skew-symmetric matrix, respectively.
F2 3 ]
Sol. We have, A=[1 -1 2
| 4. 1. 2]
[2 1 4]
A=l3 -1 1
|1 2 2]
2 2 E
mpm @ 4 4 5 2
Now, R ld =2 Ble e g 2
2 2 2
5 3 4 5 3 5
12 2
= 3
s
P 0 2 -3 ¢ 2
and A MNs o glefaa 0 L
2 2 2
3 -1 0 3 -1 0
2 2
- ) -3]
i 0 1 —
2 2 g 2
A+ A A—A'__ 5 _1 3 il @ 1
2 2 2 2
53,
2 2 | g = 0
.2 2 d

which is the required expression.




(ii) -

g
0 0
1 1

-1
0
1

0
1
0
0 -2
1
0
0
1

-2 |A
00 1

R, >R+ Ry
and R, - R, -2R,

[+ Ry =Ry + Ry

Since, second row of the matrix A on LHS is containing all zeroes, so we can
say that inverse of matrix A does not exist.

(iii) -

Hence, | =15

2

Ty
O o O oM

RN N = M

o

o o N s

0 -1
1 0
3

-

1
0 -
11
1 3
0 -1
12
’
0

na

-

=il

1

il I\Jl{_n

e gl D
who ol
L |

5

jew]
I
e

_..r\:;|g-.m|LINI—LF\JIm
I

-

1 0 0
0 1 0lA
0 0 1
1 0 0
-1 1 0|A
|0 0 1
1 0 0
-2 4 0|A
1 0 1
1 0 0]
= 5 ola
2

2 @ 1]
'15 0 0]
— 1 0|A
2
|0 0 1]
F L
1500
— 1 0JA
3

2 43
| 2 §
: -
= 9D
25

—~ 1 0lA
2

5 =5 3
g =1 1
15 6 -5|A
5 =2 2

6 -=5]|is the inverse of given matrix A.
2

land R, - R, —§R3

[+ R, =R, -R,]

.-. RZ %RQ ""R‘
andR; - R, + AR,

*Ry >Ry +R,

and R, — R, —%R,

[ Ry > Ry -2R,]
["Rs = Rs - R,]

Ry = —R,
andR; —2A, |

Ry >Ry + %Ra




Q. 51 If possible, using elementary row transformations, find the inverse of
the following matrices.

5 < 3 2 3 -3
i|-5 3 1 ()| <1 -2 2
3 & B 1 1 -1
A

(i) [5 1 0
01 3

Sol. For getting the inverse of the given matrix A by row elementary operations we may write the
given matrix as

A=A
2 -1 3} 100
@~|-5 3 1|={0 1 O}A
3 2 3J 0 0 1
[2 ~1:8] [1 o0
= 3 2 4fl=[11 0lA [ R, >Ry + R
[-3 2 3| |00 1
2 -1 3] [1 0 0
= 3 2 4)=|1 1 0|A [ Ry —Rs - R,
g 8 =4 [ =3
[<11 7] [2 1 0
=5 {-3 2 4|=|1 1 o|a bR, =R, +R,]
D @ =1 =1 =1 1
<11 77 [2 1 0]
= 0 = <iF|=|5 B DJA [ R, =R, -3R,]
0 0 <i] [<0 =14
S =] 8 = o BB
- 0 -1 -17|=|-5 -2 0]A Lndﬁ's—>4»f'-?3
o 0 1] [1 1 - .
= o1 ?1 g = 1?2 195 -:S A {"R‘%R‘HORS
andR, >R, +17R,
0 0 1 |1 1 - .
= F} ? 8 = -172 -195 :S A {"R‘_’_m’
and R, = -1R,
|10 0 1] | 1 1 -] -
[-7 -9 10

So, the inverse of Ais| -12 —-15 17|.
1 1 -1



and

Alternate Method
We have,

Also,

U

b U

Also,

and

4y2+22
2~ 7
—2y2+22

_ —_—
0 2x 2x
0 x «x
z -z z
1 -1 1
|3z 3z 3z]
Low = sl
2x J2
1 1
—6—y=y = y=i:r€
1 1
§=Z = z=iﬁ
0 2y =z 0 x
A= y -z|and A'=|2y vy
x -y z z
A= A
AA'= AAT
AA'= T - _
[0 2y z][0 =x «x 1 00
x ¥y =zy2y y -=-yi=/0 1 0
[x—y z|lz -z z] |0 0 1]
2y =2 2y+2 ] [1 0 0]
RS -y =-Z|={0 10
¥ i x2+y2+22 |0 0 1]
2yf -2 =03 2 =2
ay? + 22 =1
2-z2+zz=11
Zziﬁ
z* 1
regortg
x2+y2+22=1
2 5 11
pref=yrag :1—6—5
|
6 2
x:il
V2
.\:‘=ii}f=ii
"B
1
2=t



0 2y =z
Q.50 Findx, yandz, if A=|x y -z satisfies A’ =A"".

x =y z
0 2y 2z 0 x «x
Sol. Wehave, A=|x y -z|andA'=|2y y -y
|[x -y z z -z z|
By using elementary row transformations, we get
A=1TA
0 2y =z 1 00
= x y -z|=|/0 1 0|A
xX -y z 0 0 1
0 2y z] [1 0 O
|0 -2y 2z| |0 -1 1
ThiLE | -
i A and R, R, + R,
0 0 3z |1 -1 1 -
-x -y z| |0 -1 0 R, >R -R,]
- * O 0p=7 1 94 0B 5B
O O Z_ 5 —E 5 an 3%3 3“
o122 o
-x -y 0| |3 3 3
= x 3y 0|=|1 1 O0]JA [~ R, =R, -R;]
0 0z [1 1 1
-3 3 3
=l =8 A
3 3 3
-x =y 0
2 1 -1
g 3 8
0 0 =z
1= 1
L3 3 3.
g =t =
2 2
-x 0 0
= 0 2 0—21_—1.4 ["R“‘)R'F—R}
y =13 3 3 <My 1172
0 0 z
k= d
L3 3 31
1 1 B -1 1
e D R, —-»—R
0 2x 2x 1 1
[1 0 0] ; ; 11
00 1 y by ' Y
1 =t 1 and R, - —R,
L3z 3z 3z - -




[cosy siny | [cosx sinx
= siny cos y} {—smx COSx }

[cOs y-Ccos x—siny-sin x COS y-sin x 4+ sin y-COS x
- | —sin y-Ccos x —sin x-cos y —sin y-sin x + COS y-COS r:|
[cos (x +y) sin(x+ y)
B | - sin(x + y) cos (x + y)} A

Thus, we see from the Egs. (i), (ii) and (jii) that,
P(x)- P(y) = P(x + y)= P(y)- P(x) Hence proved.

. 1§ square matrix suc d = A, en snow d
471 A i tri h that A% =4, th h that
(I+A4)>=74+1I

Sol. Since, A = Aand (I+A)- (I+A)= I° + IA+ Al + A®
= J? + 2AI + A®
=I+2A+ A=1+3A
and (I+ A+ A+ A) =1+ A + 3A)
= I? + 3AT + AI + 3A°
= I+ 4AT + 3A
=I+7A=T7A+1 Hence proved.

Q. 48 If A, B are square matrices of same order and B is a skew-symmetric
matrix, then show that A'BA is skew-symmetric.

Sol. Since, A and B are square matrices of same order and B is a skew-symmetric matrix i.e.,
B'=-8B
Now, we have to prove that A'BA is a skew-symmetric matrix.
’ A'BA'= A'BA’= BA'A' [~ AB'=B'A"
=A'B'A=A-BA =-ABA
Hence, ABA is a skew-symmetric matrix.

Long Answer Type Questions

Q. 49 If AB = BA for any two square matrices, then prove by mathematical
induction that (AB)" = A"B".
Sol. Let P(n): (AB)' = A"B"
P) :(AB) = AB'= AB=AB
So, P(1) is true.

Now, P(k):(ABY = AB, keN

So, P(K)is true, whenever P(k+1) is true.

: P(K+1: AB)+1 = Akt1gk+ ;.
= AB* - AB' [~ AB = BA]
= AYB* .BA = A*BF*'A

s AK'A‘BkH:}AkHBRJ

o (A-B)k” — pksigh+

So, P(k + 1)is true for all n € N, whenever P(k) is true.
By mathematical induction (AB) = A"B" is true for alln e N.



0 a 3
Q. 45 If matrix |2 b —1|is a skew-symmetric matrix, then find the values
c 1 0
of a, b and c.
@ Thinking Process

We know that, a matrix A is skew-symmetric matrix, if A'=— A, so by using this we can
get the values of a, b and c.

0 a 3
Sol. LetA=|2 b -1
c 1 0
Since, A is skew-symmetric matrix.
. ) J‘q':—A
0 2 ¢ 0 a 3]
= a b 1l==l2 b -1
|3 -1 0] c 1 OJ
[0 2 c] [0 -a -3
=5 a b 11=1-2 -b +1
3 -1 0 {—c -1 0

By equality of matrices, we get
a=-2,c=-3andb=-b= b=0
a=-2b=0andc=-3

Cos x SIn x

Q.46 If P(x)= [

=P(y)-P(x).
Sol. We have,

. ], then show that P(x)-P(y)=P (x +y)
—sinx cos x

[cos x sinx 7

Ax) = [— sin x cos xJ
cosy siny
= [— sin y cos y}
[cos x sinx | [cosy siny
Now, P(x)-P(y) = . _
e x)-Fy) | —sin x COSJC] [— siny cos y}
[cos x-COS y—sin x-sin y COSXx-Siny + sinx -cosy
—_— sin x- COS ¥y —~CO0S x-Siny ~Sinx-siny+ cosx-Cosy
[cos (x + y) sin(x +y) ‘
S| -sin(x+y) cos (x + ¥) )

" COS (x + y) =COS x-COS y—Sin x-sin y
{and Sin (x + y) =sin x-COS y+ €COS x-8in y]
cos(x+y) sin(x+y)
—sin(x+ y) COos (x + y)}

and P(x + y):{ .. (i)



2 -1 - [-1 -8 -10
a bc
1 O“[d s = 1 -2 -5
-3 4J - 19 2 15
2a-d 2b-e 2c —f 1 [-1 -8 =10
= a+ 0d b+ 0-e c+0f{=] 1 -2 =5
-3a+4d -3b+4e -3c+ 4| |9 22 15
2a - d 2b - e 2c - 1 -1 -8 —10'|
= a b G =l

-2 =5
-3a+4d -3b+ 4e -3¢+ 4f 9 22 15J
By equality of matrices, we get
a=11b=-2,c=-5
and 2a-d=-1=>d=2a+1=3;
= 2b-e= -8 =>e=2-2)+8=4
2 -f=-10=> f=2c +10=0

4 { =9 =
13 4 0

1 2
Q.431f A =[4 J, then find A% + 24 + 71I.

Sol. We have, A= {‘1 ﬂ

, [1 2][1 2 :
A=l [+ A% =A A
[1+8 2+2 94

“|4+48+1) (89

annsrr (94247 0]_[18 &
TeAT =g 9| 82| 0 7)7[16 18

Q.441fA :[ mes a} and A~! = 4', then find the value of a.
—sin o cos o

Sol. We have,
cos a sina cosa -sina
A=) Jona <] ]

-sina cos a sin a Ccos a
Also, Al = A
= AATT = AA!
cosa Sina cosa -—-sina
== = . .
—sino COS o sinae COS «
10 cos® a + sin o 0
= = 2 2
01 0 sin“ a + Ccos® «

By using equality of matrices, we get
cos®a +sina =1
which is true for all real values of a.



22 5 14},_{29 -—25:| {15 -25j| {14 O}

-20 24 -20 10 0 14
:[o DJ
00
Now, A®-5A-141=0
= A-A2-5A-A-14AI=0
= A3 -5A% —14A=0 [+ AT=A]
= A3 =5A% = 14A
=5{ = -25]+14{3 _5} [using Eqs. (i) and (ii)]
-20 24 -4 2

B 145 -125 42 =70
“[-mo 120]+ [—56 28}
- 187 -195
- {—156 148j|

Q. 41 Find the values of a, b, c and d, if

a b a 6 4 a+b
3 = - z
c d -1 2d c+d 3
a b a b 4 a+b
3 = 4
[c } [—1 Ed} L‘+d 3 }

[33 SD} [a+4 6+a+b]
- =1

Sol. We have,

3c 3d +d-1 3+2d
= Ja=a+4= a=2;
3b=6+a+b
= 3b-b=8= b=4
3d=3+2d = d=3
and = 3c=c+d-1
= Z=3=1¢c=1

a=2, b=4 c=1landd =3

g ~1 -1 -8 =10
Q. 42 Find the matrix Asuch that| 1 0 [A=| 1 -2 -5
-3 4 9 22 15
g = -1 -8 -10
Sol. We have, 1 0| A=|1 -2 -5
-3 4),., |9 22 15[,

From the given equation, it is clear that arder of A should be 2 x 3.

Let a2 ¥ €
|d e f




Q.381f { e = B vﬂ then find the values of x, y, z and w.

zZ+6 x+y
% 1 8 w
We h =
Sol.. Wehave, 2+ 6 x+y] lo 6}
By eguality of matrix, x+y=6and xy=8
= x=6-yand(6-y)-y=8
= y°—6y+8=0
= y°—4y-2y+8=0
= (y-2)(y-4)=0
== y=20ry=4
" x=6-2=4
or x=6-4=2 [-x=6-Y]
Also, zZ+6=0
=% Z==6and w=4

x=2,y=4orx=4y=2,z=-6andw=4

1 5
C39If A=
Q [7 12

3A + 5B + 2C is a null matrix.

Sol. Weha\.fe,.ﬂt:[1 S]andB:[g 1}

9 1
} and B = L 8} then find a matrix C such that

7 12 7 8
Let C @ ©
R “lc d
3A + 5B +2C=0
. 3 15] [45 5] f2a 2b] [0 0
21 36| [35 40| |2c 2d| [0 ©
[48+2a 20+2b] [0 O
= —
L56+20 76+2d| |0 O
= 28+48=0= a=-24
Also, 20+2b=0 = b=-10
56+2c=0 = c=-28
and 76+2d =0= d=-38
-24 -10
Cz[—za ~38]
3 —h . 2 . 3
Q.40If A= , , then find A* —5A4 —14I. Hence, obtain A°
SOL _I-S _5 i
We have, A_t_’i 5 ()

A2 A A 3 6|3 -5
-4 2||-4 2

29 -25 -
= ... (i)
{—20 24 ]



where P (k+1) is true whenever P (k) is true.
Pk + 1) (A7)~ {A'}1 = [AMT

(Af-t , - [ARH]
(A- A** = [A* 1) [ (AY = (AfYyand (AB) = B'A]
(AFH) = [AK*TY Hence proved.

Q. 37 Find inverse, by elementary row operations (if possible), of the
following matrices.

3 -3
o] @), 7|

@ Thinking Process

To find the inverse of a matrix A, we know that A=IA is used for elementary row
operations. So, with the help of this method we can get the desired result.

Sol. ) LetA=| |

In order to use elementary row operations we may write A = IA.

1 3] [10
o)l 1
10, R, >R, + 5R
- 0 22| |5 1 S S
13 [ 1 0 1
= A =R —AR
= 0 1} |5/22 1;22] [ 4o 2}
1 0] [7/22 -3/22
A R, >R, - 3R
- 0 1} 5/22 1}22} =y =Ry = 3R, ]
(1 0]_1[7 9],
B 0 17225 1]
= I = B A, where B is the inverse of A.
1 [7 =3]
8_5_5 -1

iy Leta=| + 3
(i) Let A = [_2 6
In order to use elementary row operations, we write A = IA
1 -3 10 5
* 2 6| [0 1
1 =3] [1 0
=5 [0 DJ:[E 1}/& - R, =R, +2R,]

Since, we obtain all zeroes in a row of the matrix A on LHS, so A™' does not exist.



0 —x 0 1
Q.34 1f A=[ O],Bz[l 0] and x°=-1, then show that
X
(A+B)* = A* + B,
[0 —x 0 1 5
Sol. We have, A:L.‘c 0},.8:[1 D]andx =1
[0 —x+1]
{A+B]=_x+1 0 |
E_F 0 —-x+1][ 0 —-x+1
= (A+B) “lx+1 0 _[x+1 0 }
1-x2 0 | ,
Also Boaa-t =0 # = o
' x Ollx 0 0 =gt
i 8223_82[0 1}[0 1}:{1 O}
1 0111 0 0 1
2 2
2 i =] 0 _ =% 0 . .
Now, A+ B _[ . ~x2+1]_|: ” T~x2:| [using Eq. (i)]
= (A+ By Hence proved.
0 1 -l
Q. 35 Verify that A° =1, when A=|4 -3 4 |.
3 -3 4
o 1 -
Sol. Wehave, A=|4 -3 4
3 -3 4

AE

Q. 36 Prove by mathematical induction that (A4')"
any square matrix A.

Sol, Let P(n): (A =(A")
P(): (A) = (A)
= A= A" = P(l)is true.
Now, P(k) : (A = (A®),
where k e N
and Plk +1): (A = (A% Ty

[-A2 = A-A]

Hence proved.

(A"Y where ne N for



) 1 214 0] [4+2 0+10] [6 10
(vil AB‘[-1 3“1 5}‘[-%3 0+15}'[-1 15}

AB) =[6 —1}

10 15
F T __4 111 -1 B 6 -1
s 2 =te 5}{2 3}'[10 15}
= (AB) Hence proved.
1-4 2-0] -3 2]
(viii) (A‘B}—l_1_1 3-5|" [_2 2|
-3 212 0 -4 -4 A
=8 e Zl-z -2]_1 uz]{ue 4} )
1 212 0 4 -4 i
Now, AC=[_1 3] E _2] =[1 —6} .. (ii)
4 0|2 O 8 0
and BC=[1 5:| [1 _2:|=|:? _10} ...(iii)
AC - BC = 4-8 -4-0 ing E i and (ii
- _[1_7 —6+10:| [using Egs. (ii) and (iii)]
-4 -4
e
=(A-B)C [using Eqg. (i)] Hence proved.

L3 .
= =(A-B) Hence proved.

sin g cos2g sin Zq]

Q.33IfA{Cosq :
—SIn 2q €o0S 29

. } then show that 4% = {
—sin ¢ cos q

cos g sin q]

Sol. We have, A = [ ,
-sing cos g

cos sin cos sin
A2=A-A={ il qH =9 q}
-sing cosqg | |-sing cosq
B COSQQ‘ —sinzq CcOSs @ -sin g + sin gcos g
| —sin gcos g —cos gsin g —sin2q K 0052q

cos2 2sing cos
9 N q} [ cos® 0 -sin® @ =cos2 0]

| —2sing cosq cos2q
[cos2g sin2g }

.+ 8iN20 =2sin 0- 0] Hen roved.
| _sin2g cos2g [ si sin B-cos 0] Hence proved




el

and

Also,

and

L
=a(C - A)

-2-3
and alC-A)
Also aC -aA =
A !

WA =_4 3 2 3
N 2
A
=A

and

|2

|8

8 0
2 10

— 4B -2B

16 0] [8 O
“14 20] [2 10

8 0
2 10

=(a+b)B

1

4

[8
4

_2I

s
o

0 4 8 4 -8
8| |-4 12| |8 -20

|

Hence proved.

[+a=4,b=-2]

Hence proved.

Hence proved.

Hence proved.

[ b=-2]

Hence proved.



Q. 30 Let A and B be square matrices of the order 3 x 3. Is (AB)? = A’B?? Give

reasons.
Sol. Since, A and B are square matrices of order 3 x 3.
AB® = AB- AB
= ABAB
= AABB [ AB = BA]
= A’B?

So, AB® = A®’B? is true when AB = BA.

Q. 31 Show that, if A and B are square matrices such that AB = BA, then
(A+B)* = A* +2AB + B~

Sol. Since, A and B are square matrices such that AB = BA.
(A+ By =(A+B)-(A+ B)
=A%+ AB+ BA + B?

= A + AB+ AB + B? [+ AB = BA]
=A% +2AB+ B? Hence proved.
Q.321f A{l 2},3{4 0},(:_[2 0],.«;_4, andb = -2, then show
-1 3 L 5 1 -2
that
(i) A+(B+C)=(A+B)+C
(i) A (BC)=(AB) C
(111) (a + b)B = aB + bB
(iv) a (C - A)—aC aA
(v) (AT )
(vi) (bA) _bAT
(vii) (4B)T =BT AT
(viil) (A - B)C AC — BC
(ix) A-B)" =AT - BT
Sol. We have, A:[j1 ﬂB:ﬁ 2}
2 0
G o= anda=4,b=-2
i
, 1 21 [6 0] [7 2]
(I)A+{B+C)=[_1 3}[2 3]:1 .
5 .27 [ 0
and (A+B)+C = 0 8_+[1 _2}
o
=l & =A+(B+C) Hence proved.




i 2 I 2
Q.281fA=|4 1| andB=|6 4|, then verify that
56 73
(i) 2A + BY =2AA +B.
(ii) (A - By =A' - B’

1
Sol. We have, [ ‘ dB=

(). CA+B)=|8 2 |+|6 4|=|14 6
10 12| |7 3| |17

' 3 14 1?
and @A+ B) = 6 6 15
1 45] [167]
Also, 2A+ 8’:2L2 : S}Jr[z 4 SJ
(31417 '
LB 6 15J @A+ B) Hence proved.
[1 2l (12 0 0
(i) (A-B)={4 1|{-{6 4|=|-2 ~3]
[5 6| [7 3] |[-2 3
0 -2-2
and (A-BY =
5 o5 8]
145 167
Also, A-Br= =
[2 16] {2 43}
o -2 -2
“lo -3 3]
=(A-BYy Hence proved.

Q. 29 Show that A’ A and A A’ are both symmetric matrices for any matrix
A.

@ Thinking Process

We know that, for a matrix A to be symmetric matrix, A" = A . Also by using the result
(AB)'=BA’, we can prove that A'’A and AA are both symmetric matrices for any matrix
A.
Sol. Let P=AA
P = (AA"Y
= A'(AY [ (AB'Y= B'A1]
=AA=P
So, A’Ais symmetric matrix for any matrix A.
Similarly, let Q=AA"
Q' = (AA) = (AY(AY
= A(AY)=Q

So, AA'is symmetric matrix for any matrix A.



4 0
Q.271fA _[0 b2 ] and B =|1 3/, then verify that
4 3 -4
2 6
(i) (4) =4
(i) (ABY = B'A’
(iti) (kA = (kA").

0 1 2
Sol. We have, A={

4 3 _4} and B

[}

(i) We have to verify that, A= A

2 -4
0 -1 2]
and A'=[4 B A Hence proved.
(i) We have to verify that, AB'= B'A’
AB 3 9
11 -15)
3 M
= “B'=19 _15
4
’ BA 41 2 ? 3 3 N
& “lo3 6| °|T|9 -15
2 -4
= (AB)' Hence proved.
(iii) We have to verify that, (kA)' = (kA")
[0 -k 2k
o, WA=l g k. ~ak
0 4k
and (KA)=|-k 3k
|2k -4k
0 4k
Also, kKA'=|-k 3k
2k —4k |

= (KA)' Hence proved.



Also,

and

5-1 3+2 4+1
A@+C)=E1]8+17+06+2

L 4 455

& ![97 s}

=[8+9 10+7 10+ 8]

=[17 17 18] (i)

5 34
A=) - 6]

=[10+8 6+7 8+6]=[18 13 14]

-1 2 1
AC =[21] i 09

=[-2+1 4+0 2+2]=[-1 4 4]
AB+ AC=[18 13 14]+[-1 4 4]
=[17 17 18] .. (ii)
AB+C)=(AB+ AC) [using Egs. (i) and (ii)]
Hence proved.

g -1

Q.261f A=[2 1 3 |, then verify that A*> + A=(A +I),where I is 3x3

0 1 1

unit matrix.

Sol. We have,

Now,

and

Thus, we see that A® +

0
AZ=A-A

10 =T[4 0 <1] [1 <1 <2

=[2 1 3|2 1 3|=|4 4 4

01 1]Jo1 1] |2 2 4

[ =4 =2 ['¢¥ & i
A2+ A=|4 4 4 |+|2 1 3

12 4110 1 f

[2 =1 <3]

-6 5 7 ..(0)

2 & 5]

1 0 1] [1 0 0] [2 0 -1
A+I=213{010=223

01 1] |00 1] [01 2]

& <12 8 <f] |2 =1 =3
A(A+D=|2 1 3||2 2 3|=|6 5 7 (i)

01 Aflod 2] 12 & B

I

_ AlA+ D) _ [using Eas. (i) and (ii)]



x 0 0 a 0 0
Q.231fP={0 y 0/andQ@=|0 b 0|, then prove that
0 0 z 0 0 ¢
xa 0 0
PQ = yb 0 [=QP
0 =z
x 0 O0llja 0 O ya 0 0
Sol. PQ=[(0 y 0| |0 b O|=]0 yb O (i)
0 0 z||]0 0 ¢ 0 0 =z
a 0 0][x 0 0] [ax 0 O]
and QP=|0 b 0||0 y Of=|0 by 0 ... (i)
0 0 c||O O =z 0 0 zc
Thus, we see that, PQ =QP [using Egs. (i) and (ii)]

Hence proved.
-1 0 -1|] 1
Q.241f[2 1 3]|-1 1 0| 0|=A4, then find the value of A.
O 1 1]]-1

-4 a =1
Sol. Wehave, [213]]-1 1 0/||0|=A
it |

0 ][
[-1 0 -1]
[213]|-1 1 0|=[-2-1+0 0+1+3 -2+ 0+ 3]
LJ 1 1J
=[-3 4 1]
Now, [-341] 0]=A
=
’
A=[-341]| 0
.
=[-3+0-1=[-4]

534 -121
. 20 1A =121], .8 = and C = , then verify that
Q [21] {876] [1 02] v

A(B + C) = (AB + AC).
Sol. We have to verify that, A(B + C) = AB + AC

5838 4 -12 1
We have, A=[2 1]; B= andC =
87 6 102



1

Q. 22 IfA{ i] B=[§

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

3

1 0
and C = , veri
e o) v

Sol. We have,A=[_12 ﬂ8=[i _34}andc={_11 g}
_ 1 272 37 [2+6 3-87 [8 -5
) (Asj{—z 1}[3 —4}=_—4+3 —6—4}{—1 —10}
'8 571 0
o (A8 =] _ -10}[-1 o}
[ 8+5 0}{13 o} 0
1410 0|7 |9 ©
Again, {155(3)=?3 _3}[_11 g}
[2-3 0}_{4 o}
3+4 0|77 o
and A(BC}=_1 2} ["1 0}
2 1] |7 o
—1+14 0 13 0 .
Tl4247 0}:{9 o] ()
5 (AB)C = A(BC) (using Egs. (i) and (ii)]
) > 371 0] [3 3
(ii) (B+C):[3 _‘J+[_1 0_2{2 _4]
and A (B+C)= ! 2“3 3]
2 1][2 -4
[3+4 3-8] [7 -5
T |-6+2 -6—4}[-4 —10} (i)
Also =’ 21,[2 3}
! 2 1[|3 -4
246 3-8] [8 -5
“|-4+3 —6—4}2{—1 -10}
"1 211 0] [1-2 0] [-1 0
g =) 1]{—1 0}:[—2—1 0}{—3 0}
g -57.T< @
AB+AC=[_1 —10}[—3 O}
= AB+AC:[7 _5} (V)
—4 -10

From Egs. (iii) and (iv),

AB+C)=AB+ AC



Q. 20 If A =[3 5] and B = [7 3], then find a non-zero matrix C such that
AC = BC.

Sol. Wehave, A=[3 5},,andB=[7 3];.>
x

LetC :[y

} is a non-zero matrix of order2 = 1.
21

AC =[3 5] mz [3x + 5]

and BC=[7 3] E]: [7x+ 3y]

For AC = BC,

[3x + 5y] = [7x + 3y]
On using equality of matrix, we get

3x+by=7x+ 3y

= dx =2y
1
= X ==
2Y
= y=2x

[x
0=
2x
We see that on taking C of order2 x1,2 x2,2 x 3, ..., we get

C_[’x x 1z = =
_‘_2.1:“2:: 2::} Lx 2x 2x]"'

k k K
C= ! etc...
2k |12k 2k

Q. 21 Give an example of matrices A, B and C, such that AB = AC, where A is
non-zero matrix but B = C.

In general,

where, k is any real number.

1 0 2 3 2 3
Sol, Let A:[ }B{ }andC:{ } [-B%C]
0 0 4 0 4 4
1 0/12 3 |2 3
AB = = i
b d ol o
1 0] (2 3] [2 3
ol R R ¢ e
Thus, we see that AB = AC [using Egs. (i) and (ii}]

where, A is non-zero matrix but 8 = C.



On subtracting Eq. (i) from Eq. (ii), we get
14y=28= y=2
2x+3x2-8=0

— 2x=0 = p =

x=1land y=2

Q. 19 If X and Y are 2 x 2 matrices, then solve the following matrix equations

forXand Y

2 -3 7 B
2X +3Y = 4 0,3)£'+2Y= 1 _s|

Sol. We have,
2
2X+3Y :{ 3]
4 0

and 3X + 2Y = ['12 25]
On subtracting Eq. (i) from Eq. (ii), we get
-2 -
(BX+2Y)-2X+ 3Y) = [ }
1- -5-0
-4 -1
(X-Y)=
-3-5
On adding Egs. (i) and (i), we get
0
(5X + 5Y) =
5 ?
1[0 5] [0 1]
- BT 5{5 —5} =

On adding Eqgs. (iii) and (iv), we get

[_4 O}
(X=-Y)+(X+Y)=
_2 -6

= o) 2[’2 0]
—1 =g

[—2
X - 0}
| =13

=B o
+Y = !
~1 =3 11 -1
1 2 0]
Y= 2 and X = 2
22 -1 -3

From Eq. (iv),

... (i)

(i)



and

;

BA :3 RE

B 124, .,
123x2

"4><2+1 442 8+4'| P 6 12
= 443 2+6 4+12{=(7 8 16
L2+2 1+ 4 2+8J [4 5 10

Q. 16 Show by an example that for A= 0, B # 0 and AB =0,

Sol. Let

, 2 4 0
Q. 17 Given, A = andB= |2 8
3 96

2 4

Sol. We have, A = [3 9

and

Also,

0 -4 3 b
A= z0and B= =0
{D 2} [O O}

AB:[-D D}= 0

0 0

14
.is (AB) =B’ A”?
13

A P 4

and B=(2 8

6 2x3 \‘1 2
3x=2

[2+8+0 8+32+07 [10 40]

AB = .
|3+18+6 12+72+18] |27 102]
10 27

mB}{ao 102}
M2 1 b

B= dA'= |4
|4 8 3} an “
2 %3 0 63,@

g [2+8+0 3418467 [10 27
8+32+0 12+472+18) |40 102

Thus, we see that, (AB)' =B’ A’ [using Egs. (i) and (ii)]

Q. 18 Solve for x and y, x F] 3} J{ -8 } =

Sol. We have,

and

| _5 11
2 E -8 B
s |-
M
X 5-y| |-11
2x 3y -8 - 0
L 5y -11}[0}
2x+3y-8=10
4x + By =16

x+5y-11=0
4x + 20y = 44

Hence proved.

(i)



= 4x =-4=x=-14y=8
= y=2 and 4z=4
= =1
. A=[-121]
3 -4
2 : 2 B a3
Q. 14IfA|l1 1 | andB = , then verify (BA)® # B° A
2 0
S =4 5 48
Sol. We have, A={1 1 and B= < 5 2
2 0 i 233
- 3 -4
212
BA = | o 4]23 T 9
- ’ 2 O 3 =2
[6+1+4 -8+1+0 11 -7
[3+2+8 —4+2+0| [13 -2
g BA. (BA) = M1 =711 =7
0 BA-BA=13 oll13 -2
121-91 -77+14 30 -63
2: —4 i
- (BA) [143—26 -91+4} [11? —8?:| 0
Al 8 _B.B {2 12} {2 12}
S0, =8.-=
1 2 42,(3 e 2 42x3

So, B? is not possible, since the B is not a square matrix.
Hence, (BA)? = B2 AZ.

Q. 15 If possible, find the value of BA and AB, where

2 12 91
A= and B =2 3|
1 24 { 2
2 12 i |
Sol. Wehave,A:{ } and B=|2 3
1242::3 12J
3x2

So, AB and BA both are possible.
[since, in both A- B and B - A, the number of columns of first is equal to the number of rows

of second.]
4 1

AB {212} 2 3
b8 Al s 5

3 =2

B+2+2 2+3+4 12 9
“|4+4+4 1+6+8| [12 15



= 4a+2c-6b-3d =0 (i)
= -9a-6¢c+15b+10d =0 ... (iii)
= 6a+4c-9b-6d =1 . (iv)
On adding Eqgs. (i) and (iv), we get
c+b-d=2=d=c+b-2 (V)
On adding Egs. (i) and (iii), we get
-5a-4c+9b+7d =0 (Vi)
On adding Egs. (vi) and (iv), we get
a+0+0+d=1=>d=1-a - (wii)
From Egs. (v) and (vii),
c+b-2=1-a=a+b+c=3 ... (wiii)
= a=3-b-c

Now, using the values of a and d in Eq. (iii), we get
-9(83-b-c)-6c+15b+10(-2+b+c)=0
= -27+9b+9c -6¢c+15b-20+10b+10c =0
= 34b + 13c = 47 sk
Now, using the values of a and d in Eq. (i), we get
4{3-b-c)+2c-6b-3(b+c-2)=0
=5 12-4b-4c+2c-6b-3b-3c+6=0
= -13b-5c =-18 o (X)
On multiplying Eq. (ix) by 5 and Eq. (x) by 13, then adding, we get

-169b - 65¢C = -234
1700 + 65c =235

b=1
= -13x1-5¢c =-18 [from Eq. (x)]
= -5¢ =-18+13=-5=c =1
a=3-1-1=1andd =1-1=0
A 11
110
4 -4 8 4
Q.13 Find 4, if|1|A=|-1 2 1|
3 -3 6 3
‘4} -4 8 ﬂ
Sol. We have, 1 A={-1 2 1
_3J3x'| -3 6 3J3x3
Let A=[xyz]
4 -4 8 4
1 [xyZha={-1 2 1
s -3 6 3,
4x 4y 4z -4 8 4
= x ¥y Zil=|-12 1

3x 3y 3z -3 6 3



_[25-3 15-6] [22 9
“|-5+2 -3+4| |-3 1

aa gl 8 31[15 °
"l =2[ | =8 =6

[1 0] [7 O]
and ?1:?[0 1J:[OI ?J

22 9] [15 97 [7 O
2 _ o _ L. el
we-aa-ar- % S-S GG )
20 215-7 8-9-0
N=B+8=0 1w6=7F

Lo o

=( Hence proved.
Since, A2 _3A-7I=0
= AT'[(A?)-3A-TI]=A""0
= ATA-A-BATTA-TATI=0 [-A'0=0]
= IA-31-7A"=0 [-AT'A=1]
= A-3[-7A"'=0 [+ATT=A""]
= -7A' =-A+ 31
-5 - 3 0] [-2 -3
=[1 2}[0 3}[1 5}
4 =1[-2 —3
AI=7[1 5}

Q. 12 Find the matrix A satisfying the matrix equation

!

® Thinking Process

We know that, if two matrices A and B of order m x n and p xqg respectively are
multiplied, then necessity condition to multiplication of A - B is n=p. So, by taking a
matrix of correct order we can get the desired elements of the required matrix.

2 1 -3 2 10
Sol. We have, [ } A- [ } =[ }
3 2 2 X2 5 - %2 1 2 %2

oL ol
|

- O

2 1][a b 1

s 2l olls ollo

2a+c 2b+d 1

- {8&+2c Sb+2dM } 0
-6a-3c + 10b + 5d 4a+2c-6b-3d
|:—Qa—60+15b+10d 6a+ 4c - 9b - 60’}

1
0
= —-6a-3c+10b+ 5d =1

- O = O
[ A s e



Also, A2 =

i
fors Sial<f 4

: [0 1[0 -1
- - =
and B =8B-8 1 0}[1 0}

[0-1 0407 [-1 O
lo+0 -1+0] [0 -1

. 1 1 -1 01 [2 1]
2 2 B " :
B =l 2} {0 171 3] 4l
Thus, we see that
(A + B)- ) AS = B° [using Egs. (i) and (ii))]
= { } [ Hence proved.
1
Q 10 Find the value of x, if [1x 1] 2| =0,
15 3 2 X
1 8 2] 1]
Sol. We have, Mx1),512 5 1 2 =
153 2], 51%]5
= [+2x+15 3+5¢r+3 2+x+2]1,3[g =0
X
3 =1
1
=" [16+2x 5x+6 x+4}.5|2 =0
X
3 =1
= 16+2x+(5x+6)-2+(x+ 4)-x), ., =0
=N [16+2x +10x + 12+ x° + 4x] =0
= [x2 +16x + 28] =0
= [x° +2x+14x+28]=0
= (x+2)(x+14)=0

x=-2-14

5 3
Q. 11 Show that A =[ ]satisfies the equation A -34-7I =0 and

hence find the value of A",

5 3
Sol. We have, ﬁ;={1 2]

wuml® HTE 8



3 1-1][6 2 -2
L 2X_2{5 D -3}_[10 -4 -6}

; sy g2 1-T]_[6 3 -3
an =217 2 4|7 (216 12

5 B 6-6 23 2+3] [0 =1 1
R o 1 TR 0 | ([, QP [
3+2 1+1 -1-1 5 2.2
(i) X”‘[sn 242 -3+4}[12 0+1]
000
Also, X+Y+Z:[OOU]
We see that Z is the additive inverse of (X+Y) or negative of ( X+Y).
-5 -2 2
Z:[_“2 0 _J [oZ==(X+Y)]

Q. 8 Find non-zero values of x satisfying the matrix equation
«[2x 2] ,[8 5x'_2 (x> +8) 24
o F = i
3 4 4x (10)  6x

Sol. Given that,
2x 2 8 bx -2
" il -9 (x=+8) 24
3 x| |4 4 10 6x

[2x2 2x] [16 10x] [2x2+16 48
== 2 + =

e ® 8 8x 20 12x
N 2x° +16 2x+10x| [2x*+16 48
3x+8 x°+8x 20 12x

— 2x +10x = 48

o, 12x = 48

x=4—8=4
12

0 1 0 =l
Q.91fA =L J and B =L 3 ],then show that

(A+B) (A-B)#A*-B~

Sol. Weh P L T L
ol. e have, =| 4 1an =11 o
0+0 1-17 [0 0

(A+B)=[1+1 1+o}:{2 1L2
’ g _[0-0 1+1] [0 2

an AR 4=t 3-8 (8 1L,

Since, (A + B)- (A — B)is defined, if the number of columns of (A + B) is equal to the number
of rows of (A — B), so here multiplication of matrices (A + B)- (A — B)is possible.

0+0 040 00 :
Now, (A+BJ2K2-(A—B)2X2:[O+D 4+1]:[0 5} conll)



Matrices

Short Answer Type Questions

Q. 1 If a matrix has 28 elements, what are the possible orders it can have?
What if it has 13 elements?

Sol. We know that, if a matrix is of order m xn, it has mn elements, where m and n are natural

numbers.
We have, m xn = 28
= (m, m= {(1,28), (2, 14), (4, 7), (7, 4), (14, 2), (28, 1)}

So, the possible orders are 1x28, 2 x14, 4 x7,7 x4, 14 x2, 28 x 1.
Also, if it has 13 elements, then m xn = 13

= (m. m = {(1.13), (13.1)}
Hence, the possible orders are 1x13, 13 x1.

a 1 X
Q. 2 In the matrix A =| 2 \/5 x? -y |, write
0 5 —
5

(i) the order of the matrix A.
(i) the number of elements.
(iii) elementsa,;, a;; and a,,.

a |1 %
o2
Sol. We have, o | D r_é y
0 5 >

(i) the order of matrix A = 3x3
(i) the number of elements = 3x3=9
[since, the number of elements in an m xn matrix will be equal to m xn = mn]
(iii) a3 =x° -y, a3, =0, a5, =1
[since, we know that a , is a representation of element lying in the
ith row and jth column]



