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Class XII Chapter 3 — Matrices

Exercise 3.3

Solution 1:

5
(i) Let A = | L |, then AT:{S ! —1}
2 2
-1
. 1 -1 . [1L 2
(ii) Let A = .then A" =
2 3 -1 3
-1 5 6
Gi)Let A=[3 5 6 |, then
2 3 -1
Question 2:
-1 2 3 -4 1 -5
IfA=|5 7 9/and B=| 1 2 0 |, then verify that
-2 1 1 1 3 1

i) (A+B)=A+B
(i) (A-B)=A-B
Solution 2:

We have:
-1 5 -2 -4 1
A=l2 7 1L.B=|1 2 3
3 9 1 -5 0 1

-1 23] [41-5][53 -2
@ A+B=|5 7 9[+[1 2 0f=[6 9 9
2 1 1] |1 3 1] [-1 4 2
-5 6 -1
~(A+B)=|3 9 4
29 2
-1 5 -2][411][5 6 -
A+B=|2 7 1|+[1 2 3|=[3 9
3 9 1] [-501] |29 2

Hence, we have verified that (A - B) =A+B



2 1 1) [1 3 1] [-3 =2
3 4 -3

(A-B) =1 5 -2
8§ 9 0

-15 -2 |4 11 3 4 -3
A-B=[2 7 1|-|1 2 3[=|]1 5 =2
9 1 -5 0 1 8 9 0

Hence, we have verified that (A - B)n =A -B.

Question 3:
3 4

, -1 2 1
If A=|-1 2|and B= , then verify that
0 1 1 2 3

(i) (A+B)=A+B

(i) (A-B)=A-B
Solution 3:

(i) Itis known that A= (A')

Therefore, we have:

3 -10
A=
{4 yJ 1]

-1 1
B=|2 2
1 3

3 -1 0] [-121][211
A+ B= + =
P e

~.(A+ B)



0 1

3 4 -1 1 4 3
A-B=|-1 2|-12 2|=|-3 0

0 1 1 3 -1 -2
Thus, we have verified that (A —B)I =A-B.

Question 4:
v =2 3 -1 0 .
If A= | 2 and B = [ 2l then find (A B 23)

Solution 4:
We know that A:(A')

7]
PN b R R NN e W )

~.(A+2B) = [_14 Z}

Question 5:

For the matrices A and B, verify that (AB)' = B A where
1 0

) A=|-4|,B=[-1 2 1)) A=|1|,B=[1 5 7]
3 2



Solution 5:

(i) AB=

. (AB)

Now, A = [1

“BA =

" BA =

8 6
1 -4 3|

-4 3],B =

[1 -4 3]=

g
0 0 0
1 5 7]=|1 5 7
2 10 14
I B
5 10
7 14|
o
1 2],B|5
.....7_.
01 2]
[0 1 2]=|0 5 10
0 7 14]

Hence, we have verified that (AB) =BA.




Question 6:

If (1) A:[

cosa sina . ;
) , then verify that AA =1
—sina@  cos«

sina coso _ :
(ii) A= ) , then verify that AA =1
—Cosa Ssmmoa

Solution 6:
cosa sina
y. — _
—sina  cosa
| [cos a -sina

sin@ coso

. cosa -sina |l cosa¢ -sina
AA=| ]
sin cosa ||—sina cosa

(sina)(cosa)+(cosa)(-sina) (sina)(sina)+(cosa)(cosa)

:[(cosa)(cosa)+(—sina)(—sina) (cosa)(sina)+(—sino:)(cosa)j|

cos’a+sin’ a sin & cos & — sin & cos &
. ‘ .2 2
Sin @ coS & — Sin @ COs & sin” & +cos” &
1 0
— — I
0 1

Hence. we have verified that AA=1.

& A [ sina cosa}
n =

| —cosa sina
. [sinag -cosa
>4 =

cosa sina

: sina -cosa |[ sina cosa
AA= ) )
cos@ Sina || —cosa sina

sina@ —cosa || sina cosa
cosa sina || —cosa sina
|:(sma sina ) +(-cosa)(-cosa) (sina)(cosa)+(—cosa)(sina)}

(cosa)(sina)+(sina)(-cosa)  (cosa)(cosar)+(sina)(sina)
sin® & + cos’ & SIN @ COS@ —SIN & COS &
sin @ cos@ —sin @ cos & cos’ a +sin’ a

_{0 J‘

Hence, we have verified that A A=1.



Question 7:

[1 -15
(i) Show that the matrix A=|-1 2 1| isasymmetric matrix
'S 1 3
(0 1 -1
(ii) Show that the matrix A=|—-1 0 1 |is a skew symmetric matrix
1 -1 0
Solution 7:
(i) We have:
1 -1 35
A=-1 2 = A
5 1 3
A= A
Hence, A is a symmetric matrix.
(i) We have:
0 -1 1 0 1 -1
A=|1 0 -1|=-|-1 0 1]|=-A
-1 1 0 1 -1 O
LA=-A

Hence, A is a skew — symmetric matrix.

Question 8:

1 5
For the matrix A = [6 7}, verify that

(i) (A + A') is a symmetric matrix
(i) (A - A‘) is a skew symmetric matrix

Solution 8:
11 6
A=
s 1
. [l 5} [1 6} [2 ll}
(i) A+ A= + =
6 7 5 7 11 14



& 2 11
(A+A):[ }:A+A
11 14

Hence, (A+A’) is a symmetric matrix.
115 1 6 0 -1
G A-A= - =
6 7 5 7 I 0O

(a-4) =[_01 (IJ =-[(1) _Ol]= ~(a-4)

Hence, (A—A') is a skew-symmetric matrix.

Question 9:
0 a b
Find l(A+A‘) and l(A—A'),whcan A=|-a 0 ¢
2 2
-b - 0
Solution 9:
O a b
The given matrix is A=|-a 0
-b -c 0O
0 -a -b
A=la 0 -c
b ¢ 0
O a b| |0 —-a -b 0 0 0
A+A=|-a 0 cl|+|la 0 - |=(0 0 O
b - 0| |[b ¢ O 0 0 0
0 0 0
~(A+A)=[0 0 0
0 0 O
[0 a b| [0 —a -b 0
Now, A—A=|-a 0 cl|-|la 0 —-c|=|-2a
|-b — 0] |b ¢ O -2b
[0 a b
l(A«-Ab): -a 0 c
2
__b e =

2a

-2c¢

2b
2c
0



Question 10:
Express the following matrices as the sum of a symmetric and a skew symmetric matrix:

(i)35
1 -1

6 -2 2
Gg |-2 3 -1
2 =1 3%
303 -l
i) (-2 -2 1
-4 -5 2

iy |12
ey B

Solution 10:

3 5 301
Let A= , then A =

B S M
- [3 573 1] [6 6

Now, A+ A = + =
1 -1 |5 -1] |6 -2
1f[6 6] [3 3
216 -2 |3 -1

P

1 :
LetP=E(A+A)

‘ 3 3
Now, P =
3 -1
Thus, P = %(A + A') IS a symmetric matrix.
. 3 5 3 1 0 4
Now, A— A = — -
1 -1 5 -1 -4 0
1 : 110 4 0 2
Lt =—A—A = — ==
4 Q=sta-1) 2[—4 0} [—2 0}

: 0 2
Now, Q =[_2 0}=—Q

1 i
Thus, O = E(A - A )is a skew-symmetric matrix.

Representing A as the sumof P and Q:

el S o



§ =2 2 6 =2 2
i) Let A=|-2 3 -1|,thenA=|-2 3 -1
3 =1 8 2 =1 3

6 -2 2 6§ ~2 12 12 -4 4

Now, A+A'=|-2 3 -1|+|-2 3 -1|=|-4 6 =2

2 —1 3 2 =1 3 4 -2 6
12 -4 4 6 -2 2
13:%(1!:“,4{):l 4 6 -2|=|-2 3 -1
4 -2 6 2 -1 3

6 -2 2
Now, P =|-2 3 -1|=P
2 -1 3

1 . : .
Thus, P = E (A+ A )15 a symmetric matrix.

6 -2 2 6 2 2 000
Now, A—A=|-2 3 -1|+|-2 3 -1|(=(0 0 O
¥ = 3 2. =1 3 000
] 0 00
Let 0=—(A-A)=/0 0 0
et 0=—(A4-4)
0 0 0
0 00
Now, Q@ =|0 0 0|=-0
0 00

TRY 10(3),(4) PART

1 . i .
Thus Q= = ( A-A ) is a skew-symmetric matrix.

Representing A as the sum of P and Q
6 -2 2 0 0 O 6 -2 2
P+0=(-2 3 -1(+/0 0 O0|=|-2 3 -1|=A
2 -1 3 0 0 O 2 -1 3



Exercise 3.4

Question 1:

Find the inverse of each of the matrices, if it exists.

2 )

Solution 1:

1 -1
Let A=

We know that A = JA
1 -1 1 0
= A
230 o 1
1 -1 1 O
= = A
[0 5} |:—2 1}
=5 L - = | X A
o 1|72 2
S 9

(3 1]
D[l 0:|= 5 5 A
0 1) 2 1
[ 5 5
3 1
LA N — 55
2 1
g 5

Question 2:

(R, >R, - 2R))

(R, >R +R)

Find the inverse of each of the matrices, if it exists.

i 3



Solution 2:

2 1
Let A=
1

We know that A = /A
2171 0
= A
e
= o]_[! 14 (R >R -R,)
0 1| |0 1 : S
0
I

-{_'1 ';}4 (R, >R, - R)

Question 3:
Find the inverse of each of the matrices, if it exists.

s

Solution 3:

3 3
Let A=
3 4

We know that A = A
O

= A
2 7 e 1

==Y Tk OA (R, > R, - 2R)
0 1] |2 1 : 2

N L K (R, - R, -3R,)
a0 11 =2 1 : ; .



Question 4:

2 3
Find the inverse of each of the matrices, if it exists. |:5 7}

Solution 4:

2 3
Let A=
5 17

We know that A = /A

r 21 | o
= 2 (=2 A
5 1 0 1
1% %0
- 17| s
0 —=] |-= i
. 21 L 2.
1 0] [=7 3]
> =
o =] -2 1
L 2] L 2
1 0 -7 3
= = A
0 1| |5 -2

Question 5:

(R2 = R, - SR,)

(R, &> R +3R))

(Rz - _'ZRI)

2 1
Find the inverse of each of the matrices, if it exists. [7 4}

Solution 5:

z 1
Let A=
2

We know that A = IA



= —1
~ M
o=
| I
Il
e
= -
- O
| I
oS

1 |
1 — - 0
= 2]=|2 A (Rl —>lR,]
7 4 0 1
T I L
= 21| 2 A (R, >R, -7R)
1 7
0 =| |== 3
e 20 k2
1 0 4 -1
i 0 l - _Z 1 A (RI _)RI -Rz)
2
1 0 4 -1
0 2 -7 2 ) -

&

I
—— e
[

LI
SIS
R

Question 6:

2 5
Find the inverse of each of the matrices, if it exists. |:l 3j|

Solution 6:

2 5
Let A =
i

We know that A = JA

2 5 10
5 A
3o o
by B 1L 4 !
= 21=|2 (RIAER,}
|0 3| [O
1 2 l 0
=3 f= 21 A (R, > R, -R)
0 —=| [-= 1
L & bk 2




Question 7:

31
Find the inverse of each matrices, if exists. [5 2}

Solution 7:

5 1
Let A=

We know that A = JA
31 1 0
=A
3o
1 1 1 0
= =A
1l 2} -2 1
1 0 -
=5 =A
kAL
1 0 2 =1
= =A
o145 3]
Ao 3 =i
B

Question 8:

4 5
Find the inverse of each of the matrices, if it exists. {3 4}

(R, > R, -5R,)

(R, = 2R,)

(G, »C,-2c)
(Cz - Cz - Cl)

(CI _>C|_ Cl)



Solution 8:

4 5
Let A=
54

We know that A = /A

S

| 1 I =i

= — A (R, _)RI_RZ)
3 4/ |0 1
1 11 1 ~1]

— = A (R, > R, -3R)
0 1] |-3 4]
1 0 4 -5]

- _ A (R, >R -R)
0 1] |-3 4]

Question 9:

3 10
Find the inverse of each of the matrices, if it exists. [_, " }

Solution 9:

3 10
et A=
2z @

We know that A = A

3 101 [1 0
- = A
> 9 0 1

1 3 }" el

- _ & (R, > R -R,)
2 7] |0 1
1 3 1 =1

— = A (R, — R, —ER,)
0 1 =3 3 . :
1 0 7 -10

— = A (R, = R,-3R,))
0 1 2 3

e[ Try 10t0 14




Question 15:
1

Find the inverse of each of the matrices, if it exists. | =3 0

3

2 5

Solution 15:
1 3 =2
Let A=|-3 0 -5
2 5 0
We know that A = JA
1 3 -2 1 00
“1-3 0 -5(=({0 1 0OJ|A
2 5 0 0 0 1
Applying R, = R,+3R, and R, — R, — 2R,, we have:
1 3 =2 1 0 0
0 9 ~I1|=13 1 0]A
0 -1 4 -2 0 1
Applying R, = R, + 3R, and R, — R, +8R;, we have:
1 0 10 -5 0 3
0 1 2If=|-13 1 8|A
0 -1 4 -2 0 1
Applying R, — R; + R,, we have:
1 0 10 - 0 3

O 1 21|=|-13 1

8|A
0 0 25 =13 1 9

1
Applying R, — -2—5~ R, , we have:

1 010] [-5 0 3

01 21|={-13 1 8 |A

00 1 301 9
5 25 25

Applying R, > R, —10R,,and R, —» R, — 21R;, we have:

-2
-
0



O 1 0O
0 0 |1

|




