NCERT Solutions for Class 12 Maths
Chapter 3 — Matrices

Exercise 3.1

1.
2 5 19 -7
Inthe matrix4 — [35 -2 2 12
v3 1 -5 17
(i) The order of the matrix,

(ii) The number of elements,
(iii) Write the elements a3, 354, 233, 254, 423

Ans — (i) Order of the given matrix A is 3 x 4
(ii) Number of elements will be 3 *4 = 12

(iii) da13 = 19, dp1 = 35, dz3 = -5, dygq = 12, ar3z = 5/2

2.

If a matrix has 24 elements, what are the possible orders it
can have? What, if it has 13 elements?

Ans - In order to get the possible orders of matrix with 24 elements we need to find all the
pair of natural numbers whose product will be 24. They are (1 x 24), 24 x 1), (2 x 12), (12 x
2), (3 x8),(8x3),4x6),(6x4).

Similarly for 13 elements is will be (13 x 1) and (1 x 13).

3.

If a matrix has 18 elements, what are the possible orders it
can have? What, if it has 5 elements?

Ans - In order to get the possible orders of matrix with 18 elements we need to find all the
pair of natural numbers whose product will be 18. They are (1 x 18), (18 x 1), (2 x 9), (9 x 2),



(3 x 6), (6 x 3).
Similarly for 5 elements is will be (5 x 1) and (1 x 5).

4.

Constructa2 x 2 matrix, 4 = [a,-j], whose elements are
given by:

y i+)2
() a; = %

(i) a;; = i

Elements for 2 x 2 matrix are: a,,, @;,, @51, 057

_ (1+1)° =(2)2=

2

fyq 2 2
. ey W s
R 2. 2 2
R
1= "y T T3

24+2)2  (4)3

%:{ )=() _—

2 2

So, the required matrix is:

2 T I T 1
20 walw



(ii) a;; = J':

Elements for 2 X 2 matrix are: a,q, @5, 51, G35

1
[111=I—1

1
'11225

2
{I21=I—2

2

1

So, the required matrix is: (
2

)

Elements for 2 X 2 matrix are: a,,, @;5, G54, G55

i b |

g _ {i+2))*
(iii) L

_a+2°® (3?9

A 2 T 3
_(1+4)? (5 25
2= T T T
24+2)  (4)?
ﬂ21=( ):(} e
2 2
24+ 4)2  (6)2
a22=( )=(J -
2 2

9 25
So, the required matrix is: (E ?)
8

5.
Construct a 3 X 4 matrix, whose elements are given by:

. 1 g
(1) a;; =5 —3i+]]



Ans - (1) Given that a,; =§|—3i+j|

1

1 5

1

1 1

|

1 7

1

1 3

1

1 1
1

X 5

Thus, the required matrixis 4 =

T -

[ T I TR T 5

) mMlw o

VI T e 5 1



(ii)A3 X4 matrixisgiven by 4 = | @21 @22 @23 Qa4

ﬂ’ll ﬂ.lz a‘lE ﬂ.14
gy (g, O3z Oa4

Given that a;; = 2i — j,
fay=2x1-1=1
Uy =2x2—1=3
Gy =2x3—1=5
@, =2X1—2=0
Ay, =2X2—2=4
Ay, =2%X3—2=4
@ =2X1—3=—1
Ay =2%x2—-3=1
Gy =2X3—3=3
A, =2X1—4=—2
Gy =2%X2—4=0
Qg =2X3—4=2

r 0 — 32
Thus, the required matrixis A = [3 2 1 0 ]
5 4 S
6.

Find the values of %, y and z from the following equations:

T4 31 Y
(]}[x 5]_ 1 ;]

w[XEFy 2 6 2
)5, xy] 5 8

x+y+ 9
()| x+z |=|s
y+z 7




Ans - (i) Given [i g] = H E

Comparing the corresponding elements, we get,
x=1Ly=4z=3

(i) Given [}; 4 fy =2 2

Comparing the corresponding elements, we get,
X+ V=610=8hb+2="5

Now,~5+z=5

=z=0

We know that, (x — v)% = (x + y)* — 4xy
=(x—y)=12

When(x—y)=2and(x +y) =6,
Wegetx=4,y=12

When (x —y)=—-2and (x +y) =6,
Wegetx=2,y=4

~x=4y=2z=00r ~x=2,v=4z=0



X+y+z
x5
p e

(iii) Given

-k

Comparing the corresponding elements, we get,

YEEEE=9 I
Xkt =h B .0
k=7 43

From equation (1) and (2),
Y+ ha=1

=y=4

From equaton (3) we have,
4+z=7

=Z=23

x+z=>5

=X =2

~Xx=2yv=4z=3

7.
Find the value of a, b, c and d from the equation:

a—b 2a+c]
2a—b 3c+ _[ﬂ 13]

Ans-Given[ 5 2e* 7L 2]

Comparing the corresponding elements, we get,

a—b=-1 (1)
2a—b=0 -(2)
2a+ =5 o |

3c+d=13 - (4)



From equation (2),
b=12a

From equation (1),

a—2a=-—1
=a=1
=N B

From equaiton (3),
2%x1+c=5
=>c=3

From equation (4),
I3 Fd=13
=d—4

~a=1b=2,c=3,d=4

8.
A = [ay ],y IS @ Square matrix, if
Am<n B.m>n Cm=n D.Noneofthese

Ans - A given matrix is said to be a square matrix if the
number of rows is equal to the number of columns.

s A =[ay]mxn 15 @ square matrixif, m =n

Thus, option (C) is correct.



Which of the given values of x and y make the following
pair of matrices equal

3x+7 5 ]_[{] }?—2]
y+1 2—-3x] B8 4
A.x=13—1,y=?

B. Not possible to find

2
C.y—?,x—?
-1 -2
Dx=3.Y=7%
. 3x+7 0 y—
Ans - Given y+1 2 3x] [

Comparing the corresponding elements, we get,

3x+7=0
S x——a

3
y—2=
= y=
y+1=8
=y=7
2—3x=4
a2

3
10.

The number of all possible matrices of order 3 x 3 with
each entry 0 or 1 is:
(A) 27 (B) 18 (C) 81 (D) 512

Ans - Given 3 x 3 matrix means it will have 9 elements. Each element can be filled in two

possible ways i.e. 0 or 1. So the number of all possible matrices will be 22 = 512. Hence
option D is the correct answer.



Exercise 3.2

1.

e e B e L
Find each of the following:

(A+B (i)A—B (iii)34—-C
(iv) AB (v) BA

Ans - (i) Adding the matrices
avs=[3 ol+[5 -0 7]
(ii) Subtracting the matrices

8 :E ;]_[jz §]= [é —13]
(iii) Subtracting the matrices
sa-c=3f5 o]-[3 §

s 6l-[5 3=l

(iv) Matrix A has 2 columns. This number is equal to the
number of rows in matrix B. Therefore, AB is defined as:

a5 =[5 2[5 o

[2{1)+4(—2) 2{3J+4(5}]=[—5 26
3(1)+2(—2) 3(3)+2(5) 1 19



Compute the following:

o9 A+ o

2 z 2z 2

at+c2 a?+b3l |—2ac —2ab
—1 4 —6 12 7 6

()| 8 5 16 EI 0 5]
| 2 8 5 2 4

(iv) cnszx sin®x ] [smzx mszx]
sin*x cos’x cos’x sin*x

Ans - (i) Computing,
5% =B A=IF %
(ii) Computing,

[az +b% b%+ Cz] [ 2ab  2be ]

a’+c? a?+b® —2ac —2ab
Z[az-I—bz-l—Zab b* + ¢* — 2bc
a®+c*—2ac a®+ b*—2ab

[{12+b2+zab b2+c2—2bc]: (a+Db)? (b"‘ﬂ)z]
az +c:—2ac -a*+b*—2ab (a—c)? (a—Db)?

(iii) Computing,

—1 4 -6 12 7 6 11 11 0
[ 8 b 16|+|8 0 5} = [16 5 21]
2 8 b5 3 2 4 5 10 9

(iv) Computing,

[mszx sinzx] 3. [Sinzx caszx]
sin®x cos?x cos?x sin’x

_ [;.'-::rszx +sin®x  sin®x + caszx]

In°x + cos®x cos’x + sinx

[cnszx + sin®x  sin®x + caszx] _ [1
sin’x + cos?x cos’x + sin?x 1

=1)

ﬂ , (sin’x + cos®x



Compute the indicated products.

: _ 1
o [4 JF ] @ H 2 3 4
3
-1 4 -6
.~ [1 —27711 2 37 ..
(iif) (N)[B 5 16
12 L2 3 1] 2 8 &

3 |
2 11 001 .3—13[2_3]
("][_31 ﬂ [—1 2 1] (‘"}[—1 0 2]; 2

+

12 7 6
BI[]S]

3 2 4

Ans - (i) Given [—ab E] [g _ah]

[ a b] [a —b] _ [ a(a) + b(bh) a(—b) + a(b)
—b allb a —b(a) + b(a) —b(—b)+ a(a)
_ [az + b2 0 ]
0 aZz + b?

1
(ii) Given [2‘ [2 3 4]
3

1 1(2) 13) 14)| 12 3 4
[g] [2 3 4]=|2(2) 230 2(4) =[4 6 a]
3 3(2) 3(3) 3(4 6 9 12

aovenls [t 2 3

1 —2]1 2 3]
2 3112 3 1
_ [ -2 12)-2(3) 1(3)—2(1)
- [2(1} +3(2) 2(2)+3(3) 2(3)+3(D)

-3 —4 1]

8 13 9



-1 4 61112 7 6
(iv) Given: [ 8 & 15] ]
8 5

1 4 —6][12 ? 5
[B : 1.5H
2(1)1—3(&)4—4(3} 2( 3)+3(2) +4(0) 2(5)+3(4) +4(5)

—[3(1) +4(0) +5(3) 3(=3) +4(2) +5(0) 3(5) +4(4) + 5(5)
4(1) +5(0) +6(3)  4(3) +5(2) +6(0) 4(5) +5(4) +6(5)

14 0 42

=118 -1 56

122 =2 0

2 1
(v)Given| 3 2 [1 L 1]
T -1 2 .1

[1 1][11 ? 1

200 +1(-1)  2(0)+1(2) 2(1)+1(1)
= | 3(D+2(-1) 3(0)+2(2) 3(1)+2(1)
1) +1(-1) —-1(0)+1(2) —1(1) +1(1)

T % B
=11 4 5‘
-2 2 0
(vi]{}wen ][ ‘
3 —1 3
S [; i

_ 3(2)— 1(1) +3(3)  3(—3) —1(0) +3(1)
N [—1(2} +0(1) +2(3) —1(—3)+0(0) +2(1)
_ [14 —5]



verify that A + (B — C) =

1
IfA=|5

1
4 1
0 3
1 -2
Ans —
(A+B) =
(B—-0C)=

2
0

-1

2

3

1
5
1
3
4
|2

-1 1

=% 3

—3
2
1

B =

2 =3
0 2

1 2
3 5

3
4
2

—2 0
H g
—23 2 0

1 2
3 5] and C =
=

2]. then compute (4 + B)and (B — C). Also

(A+B)—C

1 2 4 1 -1
3 5] = [9 2 ?]
—2 3 5 =1 4

Toverifty A+ (B —C) = (A+ B) — C, we calculate A +
(B—C)and (A + B) — C first, and then check that LHS =

RHS

Calculating A + (B — C)

1 2 -3
[5 0 2
L —1 I

+

—F =2
5 =1
1 2

Calculating (A +B)—C

4
[9
3

0
3
0

N
1 3 34

0
9

0 -3
-1 b5 ]and

1 1

=3
5‘
1

~ we have verified thatA+ (B—C) = (A+ B) — C.

IfA =

W | =R | = | b

Ba L3S ek

Wlrd s Wil

and B =

Wl =1l el

i led il w

2 ) I

then calculate 34 — 5.



2 g Z e 2 35
3 3 5 5
: 1 2 4 1 2 4

Ans—EvaluatmgSA—SE,; = 21=5 £ il=
Z g 2 .8 2
3 3 5 5 &

2. % 5 2 3 5 0 0 0

[1 2 4]—[1 2 4]=[D 0 [I]

7 6 2 7 6 2 0 0 0O

6.

. . cosf@ sing . sinff —cosf@
Slmphfycus o [sinﬂ Cos H] +5ino [cnsﬂ sin @ ]
cosf sing

Ans - Simplifying cos 6 [sm 8 cosd

. iné —cosf
6 [sm : ]
A cos @ sind
5 [ cos’ g cos @ sin B] [ sin’ @ —sin# cos @
—sin @ cos @ cosZ @ sinf cos @ sin? @
- [ cos’ @ +sin® @ cos @ sin @ —sin @ cos E]
—sin 8 cos @ +sin A cos 8 cos? @ +sin? @

= [é 2] (~ cos?8 +sin?8 =1)

7.
Find Xand Y, if

oxrv-[} Jaxr-f

(ii)2.1’+31’=[i g]and3x+2}’=[_21 _52]



Ans - (i) Given:
X+Y=E g ()
X—F=E g (i)

Adding these two equations, we get

2x=[; g+lg 3
2X=:? Q

- !

Putting X in (1)
R Rl A L VO

2—1 5—4
v=[i 1]



(ii) Given:

2X +3Y = [i S (D)

3X 42V = [_21 _52]

Multiplying (1) and (2), we have 4X + 6Y = [g g] 2 (3)

Multiplying (2) with 3, we have

9X + 6Y = [53 15] (@)

From (3) and (4), we have

2 12
v | 46 5—{—6)]_ |5 5
EX_[B—{—B) s | P2 | 1
-— 3
5
Putting X in (1)
2 12 6 39
5 5 _[2 3av_|5 B
2| % 3 +3v =} G]:iﬁf_E c
5 5
2 13
e |8 E)
= E 5
5

Find X, ify = [ 2]andzx+y=[% 7]

Ans - Given:

2X4+Y = [_13 g],where Y= E

2X+[3 1= 13 g]zx [—3—1 g_i

e[y ]



wxanay 2y 2f 9= &

Ans—Given:E[é i]+ [3’1' g] _ ? g]

:'[g zis]+{ g]zg g]:”:g?: 2{?1'-:-[}2]:[? g

Comparing the corresponding elements of these two
matrices, we have:

2+y=5b=y=3
2Y+2=8=2x=3

~x=3andy =3

10.
Solve the equation for x, y, z and tif:

2y J+3l0 3]-30 e
Ans - Given:
2y J+3lp 21=305 o

A B A
2x+3 2z—3
Zt—l—ﬁ] [12

11.
If x [g] +y [_11] = [15“],ﬁnd values of x and y.

Ans - Given:

xg]+v[7]-[5]
s * [y ]=[5]

gi;ﬂ - [159]



12.
] A B P K
valuesof x, y, z and W.

x;y],ﬁndthe

13.
cosx —sinx 0
IfF(x) = [sinx cos x {]], show that F(x)F(y) =
0 0 1
F(x +y).
Ans - To show F(x)F(y) = F(x +y),

We first calculate F(x)F(y) and F(x + y), and check that
both are equal LHS

cosx —sinx 0 cosy —siny 0
F(x)=|sinx cosx O|landF(y)=|siny cosy 0O
0 0 1 0 0 1
F(x)F(y)
cosxcosy—sinxsiny —cosxsiny—sinxcosy 0
= [sinxmsy—kmsxsin}r —sinxsiny +cosxcosy [}]
0 0 1
cos(x +y) -—sin(x+y) O
F(x)F(y) = [sin{x +y) cos(x+y) l}]
0 0 1

RHS

cos(x +y) —sin{x +y) [}]

F(x)F(y) = [sin{x +y) cos(x+y) O
0 0 1

LHS = RHS proved.

14.
Show that
~[5 —-1112 1 2 1715 -1
(])[ﬁ ?][3 4]¢ 3 4lle ?]
1 2 31-1 1 0 [-1 1 o0][L 2 3
(ii)[{] 1 u”n 1 1¢[u _1 1]{1 1 u]
1 1 oll2 4] 12 3 4ll1 1 o




Ans — (i) To Show, we first calculate LHS and RHS
LHS

5 —1] 2 1] 5(2) — 1(3) 5(1)—1E4J]

6 7113 4l 7 |6(2)+7(3) 6(1)+7(4)

2 [11204: 231 55 +_ 2‘13] = [3?3 314]
RHS

2 1][5 —1]: 2(5) —1(6) 2(—1)—1(7)
3 4lle 717 |3(5)+4(6) 3(—1)+4(7)
:[m+5 —z+?]=[15 5

15 +24 —3+128 39 2h

~ LHS + RHS
(i) To show, we first calculate LHS and RHS

LHS

1 2 311-1 1 0
[D 1 El] 0 -1 1]
1 1 o0lL2 3 4

=|o(=D +1(0)+0(2) 0(1)+1(—1)+0(3) 0(0)+ 1(1) + 0(4)

1(=1) +2(0) +3(2) 1(1)+2(=1)+3(3) 1(0)+2(1) + 3(4)
1(-1) +1(0)+0(2) 1(1)+1(-1)+0(3) 1(0)+1(1)+ 0(4)‘

F-h & 14
=10 -1 l]
-1 0 1

RH

S
=L A OH1. & 3
[I‘.} —1 1][{] 1 D]
2 3 4111 1 0

—1(1) + 1(0) + 0(1) —1(2) +1(1) +0(1) —1(3) + 1(0) + 0(0)
o -10+1(1) 0@ -1V)+1(1) 0(3)—1(0)+1(0) ‘

I 2(1) + 3(0) +4(1) 2(2) +3(1) + 4(1) 2(3) +3(0) + 4(0)
=1, =1, 3

=\| 6 0 G]
6 11 6

-~ LHS = RHS

15.



FindA* —-54+6lifA=(2 1 3
1 -1 0

Ans-We know that, 42 =4 x A

2 0 1112 0 1
[2 1 3‘ [2 1 3]
1 -1 0li1 -1 0

2(2) +0(2) + 1(1) 2(0) +0(1) + 1(=1) 2(1) +0(3) + 1(0)
—[22) +1(2) +3(1) 2(0) +1(1) +3(=1) 2(1) + 1(3) + 3(0)
1(2) —1(2) +0(1) 1(0)—1(1) +0(—1) 1(1)— 1(3) +0(0)

2{]1]

4+0+1 0+0—1 2+0+0] [6 -1 2
=14+2+3 0+1-3 2+3+0|=|9 -2 5]
2-2+0 0-1+0 1-3+0] |1 -1 -2

Substituting Value of 42, 4,1 in A2 — 54 + 61
5. 1. 2 2 0 1 1 0 0
=9 -2 & } =5 [2 1 3 0 1 [}]
4. "= —F 1 -1 0 0 0 1
5 —=10+6 —1 2=5

=| 92—-10 —& =0 Fh B==118
. =00 —1 %5 —2—4+85

1 -1 -3
=>[—1 —1 —1[!]

-5 4 4

+6

16.

1 0 2
0 2 1],vaeﬂlatd3—ﬁﬂz+?d+21=ﬂ
2 0 3

IfA =




Ans-Aswe knowthat A2=Ax Aand A3 = A2 x A

1 0
0 2
2 0

1 0 2
A2=10 2 1]
2 B 3

1(1) + 0(0) + 2(2)
= 0(1) + 2(0) + 1(2)
2(1) +0(0) +3(2)

2
1]
3

1(0) +0(2) +2(0) 1(2) +0(1) +2(3)
0(0) +2(2) +1(0) 0(2) +2(1) + 1(3)
2(0) +0(2) +3(0) 2(2) +0(1) +3(3)

1+0+4 0+0+2 24+0+6 5 0 8
= |0+0+2 04440 04243 =[2 4 5
2+0+6 0+0+0 44+0+9 g 0 13

5 0 87111 0 2
2 4 5|0 2 1]
8 0 13112 0 3
[ 5(1)+0(0) +8(2) 5(0)+0(2)+8(0) 5(2)+0(1)+8(3)
= 2(1) +4(0)+5(2) 2(0)+4(3)+5(0) 2(2)+4(1)+5(3)

8(1) +0(0) +13(2) 8(0) +0(2) +13(0) 8(2) +0(1) +13(3)

A3 =

5+0+16 0+0+0 10+0+24 21 0 34
=12+0+10 0+8+0 4+4+15|=|12 8 23]
8+0+26 0+0+0 16+0+39 34 0 55

Substituting value of A%, A%, 4,1 in A — 642 +7A+ 21 =0

21 0 34 5 0 8 1 0 2
:[12 8 23 —5[2 4 5 |+7|0 2 1]
34 0 55 g 0 13 2 0 3
1 0 0
w20 1 0
0 0 1
21 0 34 30 0 48 7 0 14
:*[12 8 23 —[12 24 301+ 0 14 ?]
34 0 55 48 0 78 14 0 21
2 0 0
+2la 2 l'}]
0 0 2
0 0 0
=10 0 O
0 0 0

2 AT —6A2 +TA+21 =10

17.

fa=[3 “Zjandr=[) 7] findksothata? = ka—2r



Ans-We know that, A2 =4 x A

R AR - s

=[1 ~2

4 —4
Now, A2 = kA — 21

=} D=2l Z2l=2( 1]

o PR e R

Comparing the corresponding elements, we have:

=3k—-2=1
=k=1
18.
0 —tanZ
IfA= tan® and I is the identity matrix of order
n_
2

cosa —sina
2,5hnwthat1+ﬂ=[f—ﬂ)[5mﬂ msﬂ;]



Ans - LHS

0 ta e 1 ta *
—tan— —tan—
1o 2| _ 2
I+A_[ﬂ 1 ’ temE 0 - t:;mE 1
2 2
RHS
. a
U_A)[ccssa —sinaf]z ani [cosa —sina
sina cosa a sina COS o
—tan— 1
2
; o 2 ¥
cosa +sinatan— —sina + cosatan—
2 2
= a a
—cos a tan Pl + sina  singa tani +coso
I—ESiHEE-I-ZSiHECUSEtHI]E —ZsinEmsE+(2mszE—1)tanE
- 2 2 2 2 2 s 2 2
_(2cos? 2 — 1) tan = + 2sin— cos= 2N cos—tane + 1 — 2 sin’ =
i ( 2 2 2 2 2 2 2 2
1 — 2sin? % + 2 sin? a —2 sinE CDSE +2 sinE CDSE —fan 4
] 2 2 2 2 2 2 2
—ZSiI’lECDSE-I-tanE-i-ZSiHECDSE 25i1742§+1—25inZE
| 2 2 2 2 2 2 2
1 t 5
sy 2
Gie
_ n
= LHS = RHS.
19.

A trust fund has Rs30,000 that must be invested in two
different types of bonds. The first bond pays 5% interest
per year, and the second bond pays 7% interest per year.
Using matrix multiplication, determine how to divide Rs
30,000 among the two types of bonds. If the trust fund must

obtain an annual total interest of :
(a) Rs 1,800 (b) Rs 2,000




5
=[x 30,000]|199| = 1,800

7
100
5x |, 7(30000—-%) o
— =
100 100 '

= bx + 2,10,000 — 7x = 1,80,000
= 2x = 30,000
= x = 15,000

5

100
7

100

. 5x N 7(30,000 —x) 5 Bk
100 100 -

= 5x + 2,10,000 — 7x = 2,00,000

=[x 30,000] = 2,000

= 2x = 10,000
= x = 5,000
20.

The bookshop of a particular school has 10 dozen chemistry
books, 8 dozen physics books, 10 dozen economics books.
Their selling prices are Rs 80, Rs 60 and Rs 40 each
respectively. Find the total amount the bookshop will
receive from selling all the books using matrix algebra.

80
= 12[10 8 1[!][5{]]
40

= 12[10 X 80 + 8 X 60 + 10 X 40]
= 12(800 + 480 + 400)

= 12(1680)

= 20160

21.



Assume X, Y, Z, W and P are the matrices of order 2xn, 3k,
2xp, nx3 and pxk respectively. The restriction on n, k and
p so that PY + WY will be defined.

AKk=3,p=n B. kis arbitrary,p=2
C.pis arbitrary, k=2 Dk=2p=3

22.

Assume X Y, Z, W and P are the matrices of order 2xn, 3xk,

2xp, nx3 and pxk respectively. If n = p, then the order of
the matrix 7X — 5Zis

A px2 B.2xn C.nx3 D.pxn

Chapter 3 — Matrices Exercise 3.3
1.

Find the transpose of wach of the following matrices:

5 S -1 5 6
(i)[/’Z‘ @, 5] Gi) [V3 5 6]
—1 2, 3 =k
G -
Ans-(i)Az[l/’E sAT=[5 > -1]
—1

@a-[ Y- 2

-1 5 6 —1 +3 2
(A=|v3 5 6|=24T=|5 5 3
2 3 -1 L6 6 -1
2.
-1 2 3 -4 1 -5
fA=|5 7 9landB=|1 2 0 | thenverify that
-2 1 1 1 3 1

()(A+B) =A"+B (i)(A—B) =A'— B’



Ans - We can get

= 8 i [—4 1 1
A=|2 7 1|B=|1 2 3

- " B | -5 0 1

=5 3 =2 -5 6 —1
WA+B=|6 9 9|=UA+B)Y=|3 9 4
-1 4 2 —~2 9 3
1 5 -2 -4 1 1 -5 6 —1
A4+B =2 7 1|+|1 2 3|/=|3 9 4
3 9 1 -5 0 1 -2 9 2
=>(A+B) =A"+B'
3 1 8 3 4 —3
(i)A—-B=|4 5 9|=2(A—B)Y=|1 5 -2
-3 -2 0 8 9 0
-1 5 -2 -4 1 1 3 4 -3
A—-B'=|2 7 1|-|1 2 3/=|1 5 -2
3 9 1 == I T | 8 9 0

= (A—B) =A — B’

3.

3 4
IfA'=|—-1 2|andB = [_1 2 1],thenverif)rﬂlat
0 1 1 2 3

()(A+B) =4 +B G)(A—B) =A' —B'



Ans - We can get

o3 el ]

@A+B= [5 . 4 = (A+B) = [ ]
3 4] -1 1
A'+B’:[—1 2]+[2 2 —[1 4‘

1 4

o 1 l1 3
4 3
(ii)A—E:[4 3 _1]=>(A—B)’:—3 0
3 0 —2 [

3 4 =¥ A 4 3
A'—B'=|-1 2|—-]12 2|=|-3 0
0 1 L 3 -1 -2

=(A—-BY =A"—-B'

=(A+B) =A+B

4.

IfA' = [_12 g] and B = [_11 g],then find (4 + 2B)’

Ans -

a=[5 3

Solve for the condition

avem=(g flwe[t Jl=[y dlels
—4 1

- [ 5 6]

—4 1]

:>A+2E¥=[5 :



For the matrices A and B, verify that (AB)' = B'A’, where

1
—4
3
0

(i)A4= H,B =[1 5 7]
2

4= ,B=[-1 2 1]

1 4 7 1
Ans-(i)AB=|—-4|[-1 2 1]=]|4 -8 -4
3 -3 6 3
- 4 -3
~(AB) =2 -8 6
f —4 3
: iF ~3 4 .3
B’A’:[ZI[I —4 3]=[2 —8 6]
1 1 kg 3
= (AB) = B'A’
0 0 0 0
(i)AB=|1|[1 5 7]=|1 5 7
2 2 10 3
0 1 2
~(4ABY =|0 5 10
0 7 14
1 0 1 2
B'A=|5|[0 1 2]=|0 5 10
7 0 7 14

= {AR) = RB'A’

6.
. _[COsa sina : G
If(i) A = [_ coT oS a],then verify that A'4A =1
.~ . [ SINa cosa : s
(ii)A = [_ = Sinﬂ],then verifythat 4’4 =1



: COsS sin @
Ans- (i) A = [ : ]
—sina cosa

DAl — [cnsrx —sina
sin a COsS
cosa —sinal][ cosda

aa=|3 |
sina cosa

2 e,
cos® a + sIn“ a
A"A:[

—sina

sina

SiN @ COS & — SIN @& COS @

-aa=f} =

= sin o cos
(ii) A = [ ,
—cosa sina

i AP — [sina —COoSs af]
COS @ sin a
WA = [sina —COSs a] [ sina
COoS sina {l—cosa

2 -
A'A:[ cos’ a + sin‘ @

sina cosa — sina@ cos @

= A4 = . ﬂ]

=1
0 1

(i) Show that the matrix 4 =

(ii) Show that the matrix 4 =

cosox

sin @ cos @ — sih & COs cx]
2

sin? @ 4 cos? a

cosa
sin

sin o cos & — sin @ cos {I]
2

sin? @ + cos? a

-1 5
2

1 3
1 —1
0 1

n



Ans - (i) we have

1 — 5
A=|-1 2 1|=4
5 1 3

SA'=A

Hence, A is a symmatric matrix.

(ii) We have
0 -1 1 0 I =
A=|1 0 -1j=—|-1 0 1|=-4
-1 1 0 I —%2 0
~A=-—A

Hence, A is a skew-symmatric matrix.

1 5

For th trixA4 =
or the ma 6 7

], verify that

(i) (A + A") is a symmetric matrix
(ii) (A + A") is a skew symmetric matrix

ans-a=[g gla=5 ]

Oa+a=[g ][5 7=
2 11

(A+4) = [11 14

|=a+a
= (A + A") is a symmetric matrix
wa-a=[g ]-[5 = %]
-y =[O [ -

= (A — A') is a skew symmetric matrix.



0 a b
Findzll(f-': +A4') & %(A—A'),whenfl = [—ﬂ, 0 {']
—b —c 0

0 a b

Ans-GivenmatrixA =|—-a 0 ¢

—bh — 0
0 —a —b
:‘!A':[a 0 —c]

b ¢ 0

1 1 G 7 b '[] — —b
E(:‘l‘i‘ﬂ’}:i —a 0 ¢c|+la 0 —c
—-b —c 0 b ¢ 0
1 0O 0 0
E(AJFA'}: 0 0 0
0O 0 0
1 1 0 | b 0 — —b
E(A_A;}:E —a 0 c|+]la 0 —c
—b —c 0 b ¢ 0
1 0 [ EJ
E(A—A'}Z —a 0 ¢
—b — 0
10.

Express the following matrices as the sum of symmetric and
a skew symmetric matrix.

P



Ans-%(A+A’} Z%E _51] + [2 _11]

1 1
{4 +4) :E[g —62]

1
g (AEA) = [g —31]

1 s ; :
=g (A + A') is a symmetric matrix.

R A L

2 1 -1 -1
1 1
ga-a=3[0 1]

1

E(A_‘qf}:[—oz ﬁ]

1 : : :
= (A — A") is a skew- symmetric matrix.

11.

If A, B are symmetric matrix of some order, then AB - BA is
a

A. Skew symmetric matrix C. Zero matrix

B. Symmetric matrix D. Identity matrix



Ans - The correct answer is A

A & B are symmetric, therefore we have
A' = A&B' =B

Consider

(AB — BA)' = (AB)' — (BA)

— BJ'AF — AIBF
= BC —AB
= —(AB — BA)

.. (AB — BA)' = —(AB — BA)

Thus, (AB — BA)' is a skew-symmetric matrix

12.

IfA — [CGS{I —S51nda

: ],thenﬂ-l—ﬂ’ = I, if the value of
sina cosa

ais
F[3
A - C.mr
(]
T 3
B. — D.—
3 2



Ans - The correct answer is B

X = [cnsm —sina’]

sin o CoSs a

Cos sin a
r
o= | B ]
—sina cos
!
A+A =1
,[cosrx —sina’]_'_ Cos sin{x]:[l 0
sin a cCos @ —sin@ cosa 0 1

[2{:05{1 0 ]_ [1 D]
0 2cosa 0 1

(IZE

Exercise 3.4

1.
Matrices A and B will be inverse of each other only if
(A) AB=BA (B) AB=BA=0

(O)AB=0,BA=1 (D)AB=BA=I
Ans - The correct answer is option (D)

If A is a square matrix of order m and there exists another
square matrix B of the same order m where AB=BA=], then
B is said to be the inverse of A. In such a circumstance, A is
clearly the inverse of B.

Therefore, matrices A and B will be inverses of one another
if and only if AB=BA =1.



