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Exercise 3.3

Question 1:

Find the transpose of each of the following matrices:

3
I -1 3 §]
B [1 _1] Vioos e
- 2 3 -1
(i) . (i) 2 3 (iii)
Answer
5
Letd=| & ., then A" = rﬁ 1 —I}
2 L
. -1
(i) -
1 -1 ¥ Lol ¥
Let 4= , then 4" =
(ii) 2 3 -1 .
-1 5 6] =25 B
Letd=|3 5 6 fithend'=| 5 5 3
2 3 —IJ 6 5] —1
(iii) ]
Question 2:
-1 2 3 —4 1 -5
A= 3 7 B=| 1 2 0
If -2 ] ] and ! 3 ! , then verify that
(i (A+B)'=A'+B
(i (A-B)'=A-B
Answer
We have:
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-1 3 -2 -4 1 1
A= 2 7 1], 8= 1 2 3
3 9 | -3 0 1
(i
-1 2 31 (=4 1 -51 [-5 3 -2
A+ B=| 5 7 91+ 1 2 h|=| 6 9 9
-2 I l | 3 | —1 Bl 2
-5 6 -1
(A+B)Y=| 3 9 4
-2 9 2
-1 5 -2 Y | 1] [N -1
A+B= 2 7 1|+ 1 2 =] 3 9 4
3009 1548 P80 -"W e B

Hence, we have verified that {A - H]J =A+F

(i)
12 3[4 i iy 1 s
A-B=| 5 7 9.1 2 ol=] 4 59
-2 1 1 1 3 1 -3 -2 0
3 4 -3
(4-B) =|1 -2
8 9 0
-1 5 -2 |4 1 1 3 4 -3
A-B= 2 7 |- 1 2 (=1 5 -2
3 9 1 -5 0 1 8 9 ]
Hence, we have verified that (A4 - ;!:?:lr =A-B.
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Question 3:

B [-1 2 1}
If 0 : and 1 2 3 , then verify that

i (4+ B) =A'+B'

iy (A-B) =4-F

Answer
(i) It is known that A=(4')

Therefore, we have:

[
N

3 4| -1 1
A+B =] -1 2|+ 2 21=]1
0 1 1 3

Thus, we have verified that { A+ B)r =A+R.
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(ii)
{3 -1 ﬂ} [—I 2 1} {4 -3 —|]
A-B= - =
4 2 1 | 2 3 3 0 -2
4 3
(A-B) =| -3 0
-1 -2
3 4| -1 1 1 3
A'—B=|-1 20— 2 2(=|-3 0
0 I 1 3 -1 -2

Thus, we have verified that (4~ B)r —gf -y

Question 4:

-2 3 -1 0
.r‘:!r= E =
If 1 E and ! 2

Answer

, then find {A+EB}

We know that A= (fr}

.1A+23}={? g

Question 5:

For the matrices A and B, verify that (AB)’ = B8'A"where
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A=|—4|, B=[-1 2 1]
M L7
0
A=|1|, B=[l 5 7]
(i)
Answer
(i)
1 -1 2 1
AB=|-4 |[-] 2 = 4 -8 -4
3] -3 tiona;
1 4 —3'|
(4BY=| 2 -8 6|
1 4 3
-1
Now, A" =l -4 3].B=| 2
1
-1 -1 4 -3
BA=| 2l -4 3]= 2 -8
I 1 4 3

Hence, we have verified that {:]‘B}' =B'A
(ii)
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0 0 00
AB=[1[ 5 7]=|1 5 7
2 2 10 14
0 1 2
4By =[o s 10
0 14
|
Now, A" =[0 1 2).B'=|5
.
1 0 I 2
S BA=|5][0 | 2]={0 5 10
7 0 s B

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

Question 6:

cosa  sing

A:[ , }
If (i) TRIME COSE ] then verify that A'd=1

y :[ sin@  cosa
(ii)

Answer

(i)

Crosa s } , then verify that A'A =1
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cosg sing
A= ,
—Siner  COSer

g _|cosa —siner |
sin@ oS |

cosa -—sina || cosa sina

singz - cosa || —sina cosa

_(msa){msa)+[—s{na}[—s{nﬁr) [ms::r}[sim:r)+(—sina}[maa]
) | (sina)(cosa)+(cosa)(-sina) (sina)(sina)+(cosa)(cosa)
B [cos? o +sin? & Sin €z COSer=Sifer cos ¢

| sina cosa —sina cosa sin’ e + cos” @

1 0
- =1

I

Hence, we have verified that A4 = /.

(ii)
sing  coso
A= .
=COs5¢F SINex

, [sin @ —cosa |

R

COS sin e |

e sing  —cosa || sina  cosa
cos@  sina@ || —cosa sing
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[sim:r —msa}{ sin msa}
cosa  Sing || —cosa sina
[ (sina)(sine)+(—cose)(—cose)
| (cosa)(sina)+(sine)(-cosa)
[ sin’ & +cos” &

_Sinﬂ’CﬂSﬂ’ — 511X COS
1 D}

0 |
Hence, we have verified that 44 = 1.

I

Question 7:

A&l
(i) Show that the matrix P
0
A=j-1
(ii) Show that the matrix \
Answer
(i) We have:
1 -1 5
A'=|-1 2 1 |=4A
5 1 3
A=A
Hence, A is a symmetric matrix.
(ii) We have:

Chapter - 3
Matrices

(siner)(coseax )+ (—cosa)(sin af]}

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

cos” e +sin’

SI0 (¥ COS 6 — 51N X msa:|

3
|
1
1
3o : .
=is a symmetric matrix
-1

0 1

is a skew symmetric matrix
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0 -1 1 0 | -1
A= 1 0 —l|=—|-1 0 1 [=-4
-1 | 0 1 -1 0
s ==A
Hence, A is a skew-symmetric matrix.
Question 8:
1 2
For the matrix ’ , verify that
(i) {A+A ]is a symmetric matrix
(ii) {A_‘{ }is a skew symmetric matrix
Answer
I 6
A=
1 51 [ [2 11
Amf:[ﬁ ?}[5 |1 14-‘
(i)
v |2
(4+4) = =A+ A
11 4
Hence, {A+ ]is a symmetric matrix.
| 2 1 ) 0 -1
(ii) ’ -
' 0 1 0 -1
A=-4") = == ==(A=-4A'
O IR O B
{A_ o r). . .
Hence, is a skew-symmetric matrix.
Question 9:
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0 i b
1 ( 1 ( ) A =| —d [} I8
—(A+ A —(A-A" _ e
Find 2 and 2 , when b ¢
Answer
] a b
A=|—-a 0 ¢
The given matrix is b -
0 - ~b
A =a ] —¢
b c 0
0 a b 0 —a —b ] 0 0
A+ A= —-a 0 cl|+)a 0 — |=0 0 0
b —c 0 b o 0 0 0 0
0 0 0]
,'.%[A+A'}= 0 0 0
0 0 0]
0 a b —a b 0 2a  2b
Now, A—A"=|—a 0 cl—|a 0 —¢ |=|2a 0 2¢
b - O] |b ¢ 0 =26 2¢O
[0 a b
1 ,
.'.E(x:i—A]: -a 0 ¢
| —b —C 0
Question 10:

Express the following matrices as the sum of a symmetric and a skew symmetric matrix:
3 5
1 -1
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6 =2 2
=2 3 -1
(ii) - 3
3 3 -1
-2 -2 1
iy L7 2
o 5]
(iv) |~ 2
Answer
(i)
3 3 1
Let_&f:{ J,thenz{':\\ J
5 3 | 6 i}
Now, A+ 4" = +|
B - SN
1 6 6 3 3
letP=—(A+4)=— =
=54+ 4) [5 —2} [3 —J
3 3
Now, P'= =P
-
P :l[A +A4')
Thus, 2 is @ symmetric matrix.
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0 P
Now, (J' = {_2 J ==

0="(4-4)

Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:

rocl; S alfle

(ii)
6 -2 2 6 -2 2
Let 4=|-2 3 -1 |, then 4" =| =2 3 -1
2 -1 3 2 =1 3

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

4 -2 6 2 -1 3
6 -2 2
Now, P'=|-2 3 ~1|=F
2 -1 3
p=t (A+A4')
Thus, 2 is @ symmetric matrix.
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6 =2 2 6 =2 2 0
Now, A-A"'=|-2 3 -1|+|-2 3 -1|=|0 0 0
-1 3 2 -1 3 0

—
iy
|
ke
—
Il
= o o
=

|
Let 0= 5
0 0 0
Now, ' = ] 0=-0
0 0 0
1 :
0= (4-4)
Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:

6 -2 2] {0 0 0 6 e 2
P+0=|-2 3 -1+l 0 0 D=2 3 -1|=4
2 -l 310 V4 @2 BAF 3
(iii)
3 3 -1 3 = -4
Letd=|-2 -2 l |.thend'=| 3 -2 -5
-4 -5 2 -1 1
3 3 -1 3 -2 -4 6 1 -5
Now, A+ A'=[-2 -2 1|+ 3 -2 =5|=| 1 —4 —4
-4 -5 2| |- 1 2] |-5 -4 4
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. | .
; b3
fe v s z 2
I.elel{A+A']:— 1 -4 4= — =2 _2
2 20 . 2
=5 -4 4 5
-2 2 2
L 2 i
, 1 s
2
Now, P'= % -2 -2 |=P
3 -2 2
L 2 |
P=—(4+4)
Thus, 2 is @ symmetric matrix.
3 3 LA 3 =204 g 5 3
Now, 4— A'=| -2 -2 1 || 3 =2 =3 |=|-3

ol oS
1 I ! ’ . 5 > X
I.etQ=E{A—A’}=E S0 61=(-5 0 3
-3 -6 0 3
-2 3 0
L2 i
0o -2 3
2
. |5
Now, O0'=| — 0 -3 |=-0
£ =15 &
3 3 0
L2 i
1 :
O=_(4-4) o
Thus, 2 is a skew-symmetric matrix.
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Representing A as the sum of P and Q:

, 1 s][, 5 3
2 2 2 2 3 3 1
PeQ-= % 2 a2+ _% 0 3= 2 1|=4
p 3 -4 -5 2
-= 2 2 -= -3 0
|2 1L 2 4
(iv)
1 5 I -1
Let 4= .then 4=
[—I 2:| [5 2
o 51 [1 ~Ljw|2 4
MNow A+ 4" = + <
[—I 2} [5 2] 4 4]
LetP=t(asa)=|' 2
2 2 2]
[ 2]
Now, P'= =Fr
P
P:l[A+A‘}
Thus, 2 is @ symmetric matrix.

| 111 -1 '
MNow, A A'=|: > [ :|:|: 0 ﬁ:|
-1 2| |5 2 —6 0

0 3
Let O :]E(’{ ~A') =[_3 {J

.10 -3
Now, O'=| ==
3 0]
1 :
O=_(4-4) _ _
Thus, 2 is a skew-symmetric matrix.

Representing A as the sum of P and Q:
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ol 3

Question 11:

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=Adand B'=8 (]}

Consider [.f'iB—E.-I}’ = [;13}' _(3‘4]' [[-'i— H}’ ; Ar_ﬁf-‘
=BA-AB [( .-m}' = H".r'}
= BA~AB [by (1)]
=—(AB=BA)

" (AB-BA) =—(AB-BA)

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

Question 12:

A_[L‘Dsa —sina]
If sSma COSA | then A+ A"=1 | if the value of a is

WA

o |3

A. B.
3_::

C.nbD. 2

Answer

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

o cosa  sing
Y =
—sing  cosa

Now, A+ A" =1
| cosa —sina L | cosa sina | |1 0
lsing  cosa | |-sina cosa | |0 1

2eosex ] 1 ]
— =
0 2eosar i 1

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

2eosc =1

T

= COSE = — = CO§ —
3

=

r
3

Exercise 3.4

Question 1:

Find the inverse of each of the matrices, if it exists.
| -1
2 3
Answer
1 -1
Let 4=
2 3

We know that A = IA
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l -1 | 0
= A
I
i 171 1 0
= = A R, —=>R,-2R
0 5] |2 1} (R, >R, -2R,)
::-_] _]_—I DA [R —>IR]
0 D s
- - L 5 5
] 3 1
1 0
N -1° 3la (R, >R, +R,)
o 1|2 1 :
5 5
3 1
At =7
2
3 5
Question 2:
Find the inverse of each of the matrices, if it‘exists.
2 1
1 1
Answer
2 1
Let 4=
We know that A = IA
2 1 | 0
= A
I E .
l 0 | -1
=, =l | A (R,— R, -R,)
| 0 1 -1
— — A (R.-, — R-. - RI)
0 1 -1 2 : :
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Question 3:

Chapter - 3
Matrices

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

.

Answer

I 3
Let 4 =

We know that A = IA

Question 4:

(R. > R;-2R})

R +R, -3R
{ 1 1

=
e

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

;]

Answer

2 3
Let 4 =
H

We know that A = IA
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, 1
= = 25
0 ~ -
i 1L 2
B 0 | [-7
p— =
0 . 5
i 20 | 2
B 0 -
j— =
0 ] 5
. -7 3
|5 -2
Question 5:

Chapter - 3

Matrices

ot

(R, >R, -5R,)

(R, >R, +3R,)

(R: *_ERJ

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

B

Answer

2
Let 4 =

We know that A = IA

edukalpclasses.com

For more study Materials login to

edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Class 12

21

_1 1] [1
= 2 (=2
7 4] |0
i 1] [
1 - -
SR
0 - -
| 21 L
B 0] [4
p— =
0 =7
i 21 | 2
B 0] [4
— —
0 2] |7

Question 6:

Chapter - 3

Matrices
y
A
|
0 A [R, - 1 R,]
2
I_
0
A (R, > R,-7R,)
|
-1
| A (R, >R, -R,)
-1
QJA (R, >2R.)

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

2 5
1 3
Answer
2
mz[ j
1 3

We know that A = IA
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1
b o
tad  Ln
| I
Il
|
o =
= =
| I
e

_ 1 _
| == 0
= 21=|2 A [Rlﬁ;R,]
1 3] |0 I |
P2 % 0
= 21-)2 A (R, >R,-R,)
1 1 :
0 —| |-= 1
i 21 [ 2 l
1 0] [3 -5
1o (=] 1 L1 (R, »R,-5R,)
i 21 L 2
1 0] |3 -5
= = A (R, >2R.)
0 1] |-l : “

Question 7:

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

)

Answer

3 1
Let 4 =
.

We know that A = Al
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B 11 i 0
= =4 (C,—C -2C,)
1 2 -2 1 :
1 0 1 -1
= A C,—»C,-C
:’“_1 1] -2 3} (C:~C,-C)
B 1 2 -1
= 0 =4 (C, »C -C,)
0 1| -5 3 g
e 2 -1
-5 3
Question 8:

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

;]

Answer

4
L;elA:{ 5}
3 4

We know that A = IA

T

fOh e e
:;~::] :}:[1_3 _:JA (R, >R, -3R,)
Lo e e
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Question 9:

Chapter - 3
Matrices

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

3 10
2 7
Answer

{3 m}
Let A=
2 7

We know that A = IA

3 0] |1
0 = 0 A
2 70000 1
B 3] [1 -1
] = 4
2 7] |0 |J
B 3] [1 -1
= = A
0 1] [-2 3
B 0] [7 —-10
= —3
0 1] |2 3
. 7 -10
=2 3
Question 10:

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

3 =1
-4 2
Answer

3 =1
Let 4=

We know that A = Al

P T
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| N 0 (C, »C, +2C,)
0 2 2
B o] [ |
:'_n 2_:,«1_2 s (C,—>C,+C)
) - 1
= ] O\ A 2 C,— : Cj]
0 1 3
L = 2 —
L 2
| 1
A= 2
3
2
Question 11:

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

R

Answer

2 _
Let 4= 6

We know that A = Al

3

= 2 0 = A I (C, > C,+3C))
1 1 o | o
2 o] [-2 3

= =4 (C,—»C,-C,)
0 1 -1 I
- - [=1 3
1 0

= 4| [c:, —}l{:IJ
0 1 - I 2
i 1173 )
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-1 3
A =
LI
2
Question 12:

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

6 -3
=2 ]
Answer

-3
(%, 7|
=2 |

We know that A = IA

6 =31 [1 0]
= 4
-2 1|0 1|
1 ! ! 0 s 1
= 2|=|6 A [R,—}ﬁk,
|2 1] |0 I ' g
'] 1] 1 0
= 2 |= f A (R, >R,+2R))
0 0 N 1
i 13 |

Now, in the above equation, we can see all the zeros in the second row of the matrix on
the L.H.S.

Therefore, A~ does not exist.

Question 13:

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

NI

Answer
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Let 4=
-1 2
We know that A = IA
2 =3 1 0
= A
{—I 2 L] 1:|
1 -1 [1 I
= = A (R, >R, +R,)
1 2 ] 1 :
1 -1 Tl |
— = A {R1 —* R-p + Rl)
0 | | 2 - "
1 0] [2 3
= = A4 (R, >R, +R,)
0 1 1 2
. A—I _ 2 3
o 2
Question 14:
Find the inverse of each of the matrices, if it exists.
2 1
4 2
Answer
2 1
Let 4=
We know that A = IA
2 1 1 0
= A
4 2 0 1
1
R,—R,-=R,
Applying , we have:
o o] |1 -L
s 2| 2|4
0 1
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Now, in the above equation, we can see all the zeros in the first row of the matrix on the
L.H.S.

Therefore, A™! does not exist.

Question 16:

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

1 3 -2
-3 0 -3
2 5 0
Answer
| -2
LetA=|-3 0 -5
2 5 0]
We know that A = IA
1 3 =2 | 0 0]
-3 0 -5|=|0 | 04
2 5 0| [0 0 1

Applying R, — R, + 3R; and R3; — R3 — 2R;, we have:

1 3 -2 1 0 ﬂ
0 0 —11|=|3 | 0(A
o -1 4 -2 0 lJ

1 0 10 -5 ] 3
0 | 21|=[-13 1 8|4
0 -1 4 -2 0 1
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Applying R, — R, + R, we have:

1 0 10 -5 0
0 | 21 |=-13 1 814
0 0 25 =15 1

I 0o 10] |- o
0 1 20|=|-13 A
0 0 3 1,480

| 5 25725

1 R =
: 0 0 2 45 115
0 1 0f=|-= e i
3 23
0 0 1 3019
5 25 25 |
, 2 3
5 5
g2 4 11
; 5 25 25
319
525 25 |
Question 17:

Find the inverse of each of the matrices, if it exists.
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2 0
5 1
0 |

Answer
2
Letd=|35
0

LS R

Chapter - 3

We know that A = IA

2 0 -1
|5 1 0
0 1 3

R, — =R,

Applying

1 0 1
2

5 1 0
0 1 3
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-1
0
3
1 0 0
=0 1 04
0 0 |
, we have:

L I LR 0
ARE
2o 1 o4
2 2
slo o 1
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Applying R, — R, =R, we have:

0 0
0 1 0=
( §] ]
3 -1
A'=[-15 6
5 -2
Question 18:

I R
2
0 1 >
2
0 0 :
- 2 -

Matrices
! 0 0
2
-~ 1 04
2
> -1 1
_2 -
l 0 0
2
—E 1 014
2
5 =2 2
L i

Matrices A and B will be inverse of each other only if

A. AB = BA
C.AB=0,BA=1
B.AB=BA=0
D.AB=BA=1
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Answer: D

We know that if A is a square matrix of order m, and if there exists another square
matrix B of the same order m, such that AB = BA = I, then B is said to be the inverse of
A. In this case, it is clear that A is the inverse of B.

Thus, matrices A and B will be inverses of each other only if AB = BA = I.

32 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

