Class XII

Chapter 3 - Matrices

Maths

Question 1:

Exercise 3.3

Find the transpose of each of the following matrices:

5

I
2 [l
i Ly 12

Answer

5
|
Letd=| —
2
. -1
O) -
B
Let 4 =
(ii) -2
-1
LetA=|+3
2
(iii)
Question 2:
-1 2
A= 3 7
If -2 ]

-1 5 6
_1] NERE 6
2 3 -1
3 (iii)
. then 4" =[5 1 —1}
2

5 6 -1 32
6 |, thend' =| 5 5 3
3 -1 4] 6 -1
3 -4 1 =3
9 B=| 1 2 0
I and ! 7 ! , then verify that

0 (A+B) =A'+B

(ii)
Answer

We have:

(A-B) =4~

EF
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-1 5 -2 —4 1 1
A=l 2 7 1 .B'=| 1 2 3
3 9 1 -5 0 1
(i)
-2 34 =51 [-5 3 -2
A+B=| 5 7 91+l 1 2 0= 6 9 9
-2 I I I 3 I -1 4 2
-3 6 -1
(A+B)Y=| 3 9 4
-2 9 2
-1 5 -2 |4 1 -5 6 -1
A+B=| 2 7 1|+ 1 2 3|l=| 3 9 4
3 9 1 -5 0 1 -2 9 2
Hence, we have veritied that (,4 - H]i =A"+ K
(i)
-1 2 3|4 1 -5 3 I 8
A-B=| 5 7 91— 1 2 0= 4 5 9
-2 1 1 I 3 I -3 -2 0
3 4 -3
(4-B) =|1 -2
8 9 0
-1 5 -2 |4 1 1 3 4 -3
4-B=| 2 7 1= 1 2 3|=|1 3 -2
3 9 1 -5 0 1 8 9 ]

Hence, we have verified that (4 - ;!:?]r =A-B.
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Question 3:

3 4
A'=|-1 2 B [—] 2 I}
If 0 : and ! 2 3 , then verify that
Q) (4+B) =A'+B
(ii) {A—B} =A-R
Answer

(i) It is known that 4 ={A }

Therefore, we have:

25
A+ B) =1 4
1 4
3 4] [-1 1] 2 s
A+B=[-1 20+ 2 2|=[I 4
0 1 1 3] |1 4

Thus, we have verified that { A+ B)r =4+ R
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(if)

43
(A-B) =| -3 0
12
3 4 -1
A-B'=|-1 2|-| 2
0 1 I

12 1] 4 -3
1 2 3| |3 0
| 4 3
20=|-3 0
3l -1 -2

Thus, we have verified that (4 - H)I =A'-B.

Question 4:

oo =2 3 =1 ]
4= b= 1+2B)
If I 2 and : 2 , then find {f N )

Answer

We know that A :(A }

Question 5:

For the matrices A and B, verify that (AB)’ = B'A"where
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]
A=|—4|, B=[-1 2 1]
. 3
(i)
0
A=|1|,B=]l 5 7]
(i)
Answer
(i)
1] =1 2 1
AB=|-4|[-1 2 = 4 -8 -4
3 -3 6 3
-1 4 -3
(4B) =| 2 -8 6
B —4 3
-1
N-.w.'.;#'=[| —4 ‘*‘r] =2
1
-1 ~1 4 -3
BA = 2l -4 3]= 2 -8
1 -4 3

Hence, we have verified that {AB}' =R'A".

(if)
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0 0 0 0
AB=[1][1 5 7]=|1 5 7
2 2 10 14
0 | 2
“(4B) =05 10
0 14
1
Now, A4'=[0 I 2]. B =|5
7
1 0 1 2
L BA =[50 | 2]=|0 5 10
0 7 14

Hence, we have verified that (AB) = B'A".

| cosa ST 1
If (i) —Sing cosa , then verify that A'A=1
| sina  cosa
(i) —008a sing , then verify that A'A=1
Answer
(i)
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cosg sing

—Siner COS¢r

g _|cosa —siner |
e 51N e coser |
. cosa -sina || cosa sina
A.r'!= . .
sing cosa || -sina cosa

_(msa}{msa)+[—sina}[—s{nrx) [msa}[sina]+(—sin.‘:r}[m:r..-r]
) | (sina)(cosa)+(cosa)(-sina) (sina)(sina)+(cosa)(cosa)
B [cos? o +sin? & Sin €2 COS e — SN € COS ¢

| sinacosa —sina cosa sin” e +cos” @

1 0
- =1

0 1

Hence, we have verified that 44 = [

(ii)
sing cosa
—COS¢gr sino
sine —Cose |
COS Y sina_
, sing —cosa || sing  cosa
A'A = , .
cos@  sina@ || —cosa sing
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[sim:r —cosa}{ sin msa}
cosa  Sing || —cosa sina
[ (sina)(sine)+(—cose)(—cose)
| (cosa)(sina)+(sine)(-cosa)
[ sin’ & +cos” &

_sina COS ¢ — SN ¢ COS (X
1 0

p— =j
0 |

Hence, we have verified that 44 = 1.

Question 7:

A=|-1
(i) Show that the matrix >
(0
A=| -1
(ii) Show that the matrix
Answer
(i) We have:
1 -1 ]
A=|-1 2 1 |=4
5 I 3
A=A

Hence, A is a symmetric matrix.
(ii) We have:

(siner)(coseax )+ (—cosa)(sin a‘]}

(cosa)(cosa)+(sina )(sine)

SI0¢¥ COS f — SN 2 COS &

cos” e +sin’ :|

-1 3
2 I

3— is @ symmetric matrix
1 -1
] 1

is a skew symmetric matrix
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soA=-4

Hence, A is a skew-symmetric matrix.

1 3
A=
o

For the matrix

) {A+ 4 }is a symmetric matrix

(i) (A_A }is a skew symmetric matrix

Answer

=—A

, verify that

o os1 6] 20
A+’4:[ﬁ ?}+[5 ?]:[H 14}
(i)
2

= =4+ 4
11 14

r
Hence, }IS a symmetric matrix.

el T
R

(A-A

Hence,

0 -1
1 0

—(A-4")

}IS a skew-symmetric matrix.
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0 i1 3]
1 { 1 { } A = | = [} I8
—(A+4") —(A-4A" 3 .
Find 2 and 2 , when b ¢ 0
Answer
0 1 4]
A=|—-a 0 ¢
The given matrix is b - 0
0 - ~b
sA=la 0 -
b c 0
0 a b 0 —a b 0 0 0
A+ A = -a 0 cl+la (0 —¢ |=|0 0 0
b —c 0 b ¢ 0 0 0 0
o _
,'.]E[A+A'}= 0 0
_{} 0 D_
0 a b] —a —b 0 2a  2b
Now, A—A"=|-a 0 cl—|a 0 —¢ |=|2a 0 2¢
| —b —C O [ b C { 26 2 0
[0 a b
.-.é(fi—ff]: -a 0 ¢
| —b —C 0

Question 10:

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

N
@t
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§] =2 2
-2 3 -1
7 —
(i) = © : 3
'3 300 -1
-2 -2 1
_ _ 7
(iii) - 3 B
(iv) - 2
Answer
(i)
: 5 3 1
LEL.~T=‘ Jthen 4" = ]‘
, 51 [3 1] |6 6
Mow, 4+ 4 - .
-1] |35 -1 6 -2
6 6| [3 3
[.-zTcI‘—l{.aa‘+,aa"):l =
2 206 -2 3 -1
3 3
Now, P' = [ } - p
3 -1
P:l(A +A4')
Thus, 2 is @a symmetric matrix.
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3 5] [3 1 [ o 4
MNow, 4— A" = - =
[] —|:| [5 —]_ |:—4 ﬂ:|
| 1| 0O 4 0 2
I—I'Et =— ."I_."i,; =— =
¢ 2( ) 2|:—4 D:| |:—2 ﬂl:|

Now. O { 0 1 0
ow, (' = = -
20

0= (d-4)

Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:

of 2

(ii)
6 -2 2 6 -2 2
Let A=|-2 3 ~1|, then4'=| =2 3 -
2 -1 3 2 -1
6 -2 2 6 -2 2
Now, A+ A" =| -2 3 —1|+| -2 3 -1

[
L
L
[
I
—
ek

Lem:;{gw'}:; 4 6 -2|=[-2 3

6 -2 2
Now, P'=|=2 3 ~1|=P
2 -1 3
1 ,
P=—(A+4)
Thus, 2 is @ symmetric matrix.

2 4
46
4 2
2
-1
3
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6 =2 2 5] -2 2 {0
Now, A—A"=| -2 3 -1 |+ -2 3 —1|=|0
2 -1 3 2 -1 3 0
l ]
Let 0= I(A—A }: ]
]
0 0 0
Now, Q'=|0 0 0)=-0
0 0 0
1 :
Q=_(4-4)
Thus, 2 is a skew-symmetric matrix.
Representing A as the sum of P and Q:
6 2 2170 o o] [6 -2
P+O=|-2 3 -1|+]0 0 0|=-2 3
2 —1 3 0 0 ] 2 -1
(iii)
3 3 -1 -2 —4
Letd=|-2 -2 1 |. thenA"=| 3 -2 -5
-4 -5 2 -1 2
3 3 —1 -2 —4 5]
Now, A+ A" =|-2 -2 1|+ 3 -2 =5 =
—4 -5 2 -1 1 2 -5

0 0
0 0
0 0
2
~1|=4

3

1 -5
4 -4
—4 4
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i |
3 _
fe v s 2
|.-.=:1P=l{,4+.4']=— 1 -4 -4|=| — =2
2 21 2
-5 -4 4 -
2
| 2
_ : l _E_
2 2
Now, P'= % -2 -2 |=P
3 -2 2
L 2 i}
P:l(.ﬂi+}f}
Thus, 2 is @ symmetric matrix.
3 3 -1 3 -2 —4
Now, A—A4"=|-2 -2 1 |- 3 -2 -2 |=
-4 =5 20 -1 1 2
0o 3
1 1 0 > 3 5 )
Let Q=—(d-A")=—| -5 0 6f=[-= 0
2 2 _ 2
-3 —6 0 3
-—— -3
| 2
o -2 3
2
. |5
Now, Q' =| = 0 =3 [==-0
2
3 3 0
L2 i
1 :
Q=_(4-4) _ _
Thus, 2 is a skew-symmetric matrix.

el
2
-2
2
0 5
50
-3 -6
¥
2
3
0
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Representing A as the sum of P and Q:

s 1 5], s 3
2 2 2 2 3
: 1 3
P+0=| — -2 -2 |+ —= 0 J|=|-2
- 2 2
5 3 -4
—— -2 2 o -3 0
L 2 1L 2 _
(iv)
2 ~1
Let 4= .then 4=
- 2 2
o 51 [1 -1] [2 4
Now A+ A" = + =
-1 2 5 2] | 4
| 2]
letP=—(A4A+4")=
ep=a(d=d) [1 2|
| 2]
Now, P'= =P
2 2
P:l(A+A’}
Thus, 2 is @ symmetric matrix.
ol 51 |1 -1 0 6
MNow, 4-4"= =
—1 2| |3 2 —H 0
] 0 3
let(Q=—(A-A")=
o-3a-m- 5
o -3
Now, 0J'= =0
I '
O=_(4-4) _ _
Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:
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2

Pvgzr

If A, B are symmetric matrices of same order, then AB — BA is a

A. Skew symmetric matrix B. Symmetric matrix

C. Zero matrix D. Identity matrix

Answer

The correct answer is A.

A and B are symmetric matrices, therefore, we have:

A=dand B'= 8

Consider (AB—BA) =(AB) —(BA)

- (AB- BA)

(1)

[[.ea —B) =A'- fﬂ
=B84 -AB {[/1 H}’ = H",rf'}

[by (1)]

= BA-AB
= —(A4B—BA)

— (4B~ BA)

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

COscr
A=,
51N

Lk
I'J| =

C.n D.

Answer

—sina

L‘D-‘H’IJ ,then A+ A"=1 if the value of a is

The correct answer is B.
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cos@  —sing
A= .
sing cosar

o cosa  sing
f— = .
—sing  cosa

Now, A+ A" =1

| cosa —sina ,|cosa sin | |1 0
Clsine cosa | |-sina cosa| |0 1

2eosex ] 1 ]
— =
0 2eosar i 1

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

2eosc =1

T
= COSET = — = COS
Sa=—
3

Exercise 3.4

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

1 -1
2 3
Answer

=11
3.

1
Let 4=

We know that A = IA
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