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Ex.3.3
Q1. Find the transpose of each of the following matrices:
5 B b
1 -1
(i) 1 (ii) (iii) J3 5 6
2 2 3
2 3 -1
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Al (i) LetA=

[3><1]

Then, A’=[5%— 1] 1x3

1 -1
(ii) Let A =
3
2x2
)
Then, A’ =
-1 32><2-
-1 5 6]
(ijLetA=[3 5 6
2 3 -1
1 3 i
ThenA’=|5 5 3
6 6 -1
-1 2 3 -4 1 -5
Q2. IfA=|5 7 9jandB=| 1 2 0 |, then verify that
-2 11 1 3 1
(i) (A + B)'O0= A'0+ B, (i) (A - B) '0= A'0- B’
-1 2 3 -4 1 1
A2 Given,A=| 5 7 9landB=| 1 2 3
2 1 1 -5 01
-1 5 =2 -4 1
Then,A’=|2 7 1 |andB=|1 2
3 9 1 -5 0
-1 2 3 -4 1 -5 -1-4 2+1 3-5 -5 3
A+B=|5 7 9|+|1 2 0 |=|5+1 742 9+0| =|6 9 9
-2 11 1 3 1 -2+1 1+3 1+1 -1 4 2
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-5 6
3 9
-2 9

L-H-S.=(A+B)y =

-1 5
RHS=A+B"=

L.H.S.

-1 5
2 7
3 9

R.H.S.

~(A-By=A"-B’

3 4

Qs.
0 1
(i) (A+B)'=A+B'

5
-1
0

A3. Given, A’ = 2

Then (A’)’ = A
4 2 1

-2
1 7 1|+ 1 2 3|=
3 9 1

IfA'=|-1 2|and B=

-1
4
2

-4 1 1 -1-4 541 -2+1
2+1 7+2 1+3

3-5 9+0 1+1

-5 6 -1
3 9 4
-2 9 2

=LHS
-5 01

" (A+By =A+B’

-5
0

3-09
9-0
1-1

3
4
-3

1
5
-2

8
9

1-(-4)
5-1
-2-1

2-1
7-2
1-3

—2
1
1

-4 11
-1 2 3=
-5 01

-1-(-4)
2-1
3-(-5)

B A’ 3
T — gl —3
9-0 1-1

=1
8

l 2 3 ’

(ii) (A - B) '= A- B'
-1 2 1}

and B’ =
L

{3 -1 0]
3 -1 0}
+

()A+B= L ,

-1 21
1 2 3

211
5 4 4

A

3-1 -1+2 0+1]
4+1 2+2 1+3|

st
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2 5
LHS =(A+By=|[1 4
1 4

3 4 -1 1 3-1 4+1
RHS=A+B=|-1 2|+|2 2|=|-14+2 2+2|=LHS.
0 0| |1 3 0+1 1+3

(A+By=A’+B’

) {3 -1 0} [1 2 1} {3—(—1) -1-2 0—1 [1 -3 —1}
(i)A-B= - = =

4 2 1] |12 3] |[4-1 2-2 1-3] [3 0 -2

4 3]

LHS =(A-By=[-3 0
-1 -2

3 4] [-1 1] [3-(1 4-17 [4 3
RHS.=A'-B'=|-1 2|-|2 2|=|-1-2 2-2|=|-3 0 |=LHS.
0 1| |1 3| |0-1 1-3]| |-1 -2

...(A_B)’=A’_B’

-2 3 -1 0
Q4. If A'= and B= , then find (A + 2B)
1 2 1 B

-2 3 -1 0
Ad. Given, A’ = and B =
L 2} L 2}

-1 1
Then, B’=

- (A+2B) =(A+2B) = A’ +2B’

A P
SRR{E
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[-2-2 3+2] [4 &
{140 2+4| |1 6

Q5. For the matrices A and B, verify that (AB)'C=B'A’, where

1 0
(i) A:{4 B=[-1 2 1] (ii) A{l],B:[l 5 7]

3 2
1
A5. (i) Given,A=| -4 |andB=[-1 2 1]
3
-1
Then,A’=[1 -4 3] andB’=| 2
1
1 Ix(-1) 1x2 1«
AB=| —4 [—1 2 1]1X3: —4><(—1) —4x2 —-4x1
3 3x—1 3x2 3x1

3x1

12 1
=4 -8 -4
36 3

AR X
=L-H-S-=(ABy'=[2 -8 6 |.

3x3

1 -4 3

-1 [ _1x1 —1x(-4) -1x3]
ris=BA=2 | [1 —4 3] =|2x1 2x(-4) 2x3

1, I 1x(—4) 1x3

-1 4 -3
=|2 -8 6 |=RHS
1 -4 3

" (AB) =B’ A’.
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Given,
0
(i)1A=|1|andB=[157]
2
1
Then A’=[012]and B’= |5
7].
0 O0x1 Ox5 O0Ox7 0 0 O
()AB=|1|[15 7]=|1x1 1x5 1x7|=|1 5 7
2 ¥o2x1 2x5 2x7 2 10 14
1 2
LHS.=(ABY=|0 5 10
7 14
1 1x0 | x1 1x?2 0 WP”?2
RHS.=b’A’=|5|[0 12]=|5x0 5x1 5x2|=l0 5 10| LH.S.
7 7x0 7x1 7x2 0 7 14
~(AB)Y =B’ A’.
cosa  sino
Q6. If(i)A:{ . ]thenverifythatA'Azl
—sino  cosa
sino  cosa
(ii) IfA=[ . ]thenverifythatA'Azl
—C0So  sina
e cosa.  Sino
A.6. (|)G|ven,A={ : }
—sino.  cosa
coso.  —sina
Then,A’={ . }
sino.  cosa

cosa —sina || cosa  Sina
SATA=| .
sina.  cosa || —sina cota
cosa-cosa+ (—sina)(—sina) cosa-Sin o+ (—Sin o) cos o
sina - cosa + coso(—sina) sino-sin o +CoSa.Cos o
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_ ¢ cos’a +sin’a cosa sina - sina cosa u
- C.. . . u
&sina cosa - cosa sina sina +cos’a a
10 )
= { coszx+sm2x=2}
01
=A’A=1
Given,
sino.  cosa
(1A= .
—coto.  Sino

coto.  Sina

sinae —cosa || sino.  cosa
A A= . )
cotoe  Sino || —cosa  sina

sina.  —cosa
Then, A’ = { }

~ ['sin-ausinou+ (cos o) (—cosa)  sino-cos o+ (—CoSat) oS o
| cosa-sina.+sino(—-cosa) coso -cosa +Sinasino
[ sinfa+cos’a sina.coto —cosasina
| cosasina —sino.cosa cos’ a.+5sin’ o
(10
= {++ cos® x +coscos® x =1,
01
= e
1 -15
Q7. (i) Show that the matrix A=|—-1 2 1| isasymmetric matrix.
5 1 3
o 1 -1
(i) Show that the matrix A=|-1 0 1 | isa skew symmetric matrix.
1 -1 0
1 -15

A7. (i)GivenA=|-1 2
5 1


www.toppersguru.com

WwWw.toppersguru.com

1. -1 5
Then,A’=|-1 2 1
5 1 3

“A’=A.

Here, A is symmetric matrix

0 1 -1
(i) Given,A=|-1 0 1
1 -1 0
0 -1 1 0 1 -1
Then,A’=| 1 0 -1|=(-1)|-1 0 1
-1 1 0 1 -1 0
=A=(-1)A
=>A=-A.

Hers A is a show symmetric matrix.
1 5
Qs. For the matrix A = 6 7 verify that

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

) 15
A.8. leen,Az{6 }

7
iL (5]
Then, A’ =
5 W
g 15 1 6 1+1 5+6 2 11
(1) LetP=A+A’= + = =
6 7 5 7 6+5 7+7 11 14

2 11
So, P’ = =P
11 14

ie,( A+A)y=A+A"

Hence, A + A’ is symmetric matrix.

- {1 5} {1 6} {1—1 5—6}
(i) LetQ=A-A"= - =
6 7| |5 7 6-5 7-7

1 o)
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0 1 0 -1

=Q'=-Q.
ie,(A-—A)Y =—(A-A).

Have, A — A’ is a show symmetric matrix

0 a b
1 1
Q9.FindE(A+A')andE(A—A'),whenAZ -a 0 c
b - O
0 a b
A9. Given,A=|-a 0 ¢
b -c 0
0 -a -b
Then,A’=a 0 —cC
b ¢ 0
0 a b 0 -a -b 0 a-a b-b 0 0O
So,A+A’=|-a 0 c|+/la 0 -c|=|-a+a 0 c-c|=/0 0 O
b -c O b ¢ 0 -b+b -c+c O 0 0O
L 0 00O 0 0O
.'.%(A+A’)=§O 0 0(=|0 0 O]
0 00O 0 0O

iy a@bh 0 -a -b 0 a—(-a) b—(-b)
AndA-A’=|-a 0 c|-|la 0 -—c|=|-a-a 0 c—(-c)
-b - 0 b ¢ 0 -b-b -c-c 0

0 2a 2b
=|-2a 0 2c
-2b -2¢ O

. 0 2a 2b 0 a b
% (A-A)=—=|-2a 0a 2c|=|-a 0 c|.
-2b -2c 0 b —c 0
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Q10. Express the following matrices as the sum of a symmetric and a skew symmetric

matrix:
_ 6 -2 2
i 39 ii 2 3 1
O, i |- -
- 2 -1 3
3 3 -1 _
i)|[—2 -2 1 (iv) 1o
(iii) 1 9
_—4 -5 2 N

Choose the correct answer in the Exercises 11 and 12.

A.10. (i) Let A = .
1 -1

3 1
Then, A’ = .
.
1 11/3 5 3 1 1/3+3 5+1
LetP=—- (A+A")=— + =—
2 2 111 -1 5 -1 2|1+5 -1+
1|6 6 B 3 3
2|6 2| |3 -1f

3 3
Then, P’ = =P.
3 -1

1
% P= 7 (A +A’)is symmetric matrix

ool s Lf[3 8] [8 1]|_1[3-3 5-1
Q=7 AT a5 [T 2|1-5 —1-(-)
~1f0 4] [0 2

2|4 0| |2 of

oo 2] 0 2]

enQ.*2 0 —(—)_20—(_)Q-

= Q’=-Q,

~Q=— (A-A’)isasymmetric matrix

2
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Now, P+ Q = % (A+A’)+% (A-A)

3 3 0 2 3+0 3+2 3 5
= P+Q= + = = =A.
3 -1 |-2 0 3-2 -1+0 1 -1

This A is represented as a sun of symmetric and skew symmetric matrix

6 -2 2
(i) LetA=|-2 3 -1
2 -1 3|
6 -2 2
ThenA’=|-2 3 -1|.
2 -1 3

6 -2 2 6 2 2
Now,A+A’=|-2 3 -1|+|-2 3 -1
2 -1 3 2 -1 3

6+6 2+(-2) 2+2 12 -4 4]
=|-2+(-2) 3+3 -1+(-)|=|-4 6 -2
2+2 -1+ (-1 3+3 4 S B

J2 44 [e =2 2]
LetP:%(A+A’)=——4 6 =2|=|-2 3 -1
4 & B Q1 3|

6 -2 2
Then,P’=|-2 3 -1|=P
2\ 3

1
~P= E (A + A”) is asyntri matrix.

6 2 2][6 -2 27000

A-A=[-2 3 -1|-|-2 3 -1|=|0 0 0

2 -1 3] ]2 -1 3|/ 000
0 0 0] [0 0 0
LetQ=—(A—A’)—%O s 0|=|0 0 0]
s 0 0] [00 0
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~Q= E (A — A”) is a skew symmetric matrix

6 2 2 0 0O 6 2 2
HaveP+Q=|-2 3 -1{+/0 0 O0|=|-2 3 -1|=A
2 -1 3 0 0O 2 -1 3

Then A is represented as a sum of symmetric & skew symmetric matrix

3 3 -1

(i) LetA= | -2 -2 1

-4 -5 2
3 2 4
Then,A’=| 3 -2 -5
-1 1 2

3 3 -1 3 2.4

LetP:%(A+A’)=% 2 2 LTI -5
4 5 2| -1 1 2
3+3 3-2 -1-4 6 1 -5

:%—2+3 5 _2> 4% =% 1 -4 -4
o S Q.2 5 4 4

3 %
v -2 -2
—% 2 2
3 Y

Then P’ = % -2 -2 | =P.

—% 2 2

1 . .
~P= E (A + A’)is symmetric matrix.
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1 1 3 3 -1 3 -2 4
LetQ= 2 (A-A)=24-2 2 1|-|3 -2 -5
-4 45 2 -1 1 2

3-3  3-(=2) -1-(-4)
=2 —2-3 2-(-2) 1-(-5) |
|4-(-1) -5-1  2-2

0 05 31190 %%

- —|-5
506—203

3 6 0) |5/ 5

N |-

N |-

Then Q* = A 0 83(=(D|% 0 3|=(DQ
3% 3 0 3 3 0
= Q=-Q
~ Q= — (A-A’)is askew symmetric matrix

2

~ P+ Q = symmetric

"2 AP B

Y o2 1 |=|-2 2 1|=a
=2 & 2 -4 5 2

Thus A is represented as a sum of symmetric and skew symmetric matrix.

i LetA= Lo
(iv) et A= 1 9

1 -1
Then A’ = .
5 2
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1 11 5] [1 -1]] 1[1+1 5-1
LetP=— (A+A)=— + ==

2 21l-1 2| |5 2 2| —145 242
12 4] 1 2
214 4l |2 2|

1 2
Then, P’ = =P.
2 2

1
“P= E (A +A ©) is symmetric matrix

1 1{{1 5} {1 —1}} 1{1 -1 5—(—1)}
LetQ== (A-A)== -~ ==

2 21l-1 2| |5 2|[ 2|-1 5 2-2
1[0 6] [0 3
“2/-6 0| |-3 0f

0 -3 0 3

P @=-Q
1 : : :
~Q= E (A —A’)is a skew symmetric matrix
1 2 0 3 1+0 243
~P+Q= + =
2972 | | PN 2-3 2+0

Tt 9)en

Thus A is represented as a sum of symmetric and skew symmetric matrix

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

Q11.

A.11. Given A and B are symmetric matrices,
(E) Then, A’ =A and B’ =B.

Now, (AB — BA)’ = (AB)’ — (BAY’
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=B’A’-A’B’.

=BA-AB

(AB —BA)’=- (AB -BA)

AB — BA is a skew symmetric matrix

=~ Option A is correct.

cosa —sinao
Q12. IfFA=| | and A + A'0= I, then the value of «is
SIhao cosa
(A) = B =
6 3
©) o
n o
2
cosa -Sina cosa Sina
A.l12. Given, A= | . . Then, A’ = y
sine CoSa —Sina  cosa
and A+ A’ =1.

b cosa  —sina cosa  sina 1 49
. + = :
| Sina cosa —sSina  cosa U

[2cosa+cosa —sina+sina 0

| sina-sina cosa+cosa | |0 1

= [2cota 0 & U
0 2cota| |0 1|

Equating the corresponding element of the matrix we get,

2cosa =1

1
b cosa =—

2

11
P a =cos—-— =cos? COSE

2 3
b a =E.
3

Option B is correct
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