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CBSE Class-12 Mathematics
NCERT solution
Chapter - 3

Matrices - Exercise 3.3

1. Find the transpose of each of the following matrices:

(i):%
| -1

1 —_
(ii) |
12 3
-1 5 &
(iii)'wﬁ 5 6
|2 3 -1

Ans. (i) Let A = | %

L1
_ e 1 ]
. Transposeof A=A’orA™= 5 — —1|
_[1-1]
(i1) |
12 3
RS
Transpose of A = A’ orAT:I ) 3|
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L
o)

(iii)

|
v I

Lia Lk
oy

I
—t
= mfﬁ
| -]

" Transpose of A=A’or AT=| % 3
6 -1
-1 2 3 -4 1 -5
2.IfA= 5 7 9|andB=| 1 2 0 |. then verify that:
2 1 1 [ 1 3 1
M) (A-B)'= A'~-B
(A -B)'=A-B
-1 2 3 |4 1 -5 -1-4 2+1 3-5
Ans. (i) A + B = 5 7 91+ 1 2 0| = 541 7+2 9+0| =
-2 1 1] | 1 3 1 -2+1 1+3 1+1
-5 3 =2
{5 9 9
-1 4 2
-4 3 =21 |- 6 -1
LHS.=(A+By=| § 0 o | =/ 3 9 4
-1 4 2| [=2 9 2
-1 2 3] [-4 1 -5 -1 5 =27 [-4 1 1
RHS.=A+B=| & 7 Q|+ 1 2 o|1=(2 7 1|+ 1 2 3
21 1) |13 1] [=21 1[50 1
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-1-4 5+1 -2+1 e |
=| 2+1 7+2 1+3 | = Q 4
—2-5 1+0 1+1 -2 9 2
. L.H.S.=R.H.S. Proved.
-1 2 3 -4 1 -5
GgG) A - B = =7 9|—- 1 2 0 =
-2 1 1 L 1 3 1
1 g
4 5 Q
-3 =2 0
301 8§ |3 4 -3
LHS.=(A-By=| 4 5 0| =1|1 5 =12
-3 -1 0 g 9 0
-1 2 3] [-4 1 -5 -1
RHS.=A-B= 5 7 9|—- 1 2 o= 2
-2 1 1 |1 3 1 -2
-1+4 5-1 -—-2-1 3 4 =3
= 2-1 7-2 1-3 |= = =2
—2+5 1-0 1-1 g 9 0
. L.H.S.=RH.S. Proved.
3 4
-1 21
3.IfA= | -1 2 andB={ { 2 3:|=thenverifythat:
0 1 B
() (A+B)'=A+B
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(A -B)'=A-B

3 4
-1 21 3 =1 0
Ans. Given: A’= | —]1 2| andB-= _then(A’Y =A=
2 3 4 2 1
0 1
-1 0 -1 21 3—1 —1+2 0+1 211
(A+B= + = =
2 1 1 2 3 _4+1 2+2 1+3 5 4 4
2 5]
2 11
L.HS.=(A+B) = =(1 4
5 4 4
1 4_
3 4 3 4 -1 1
-1 2 1
RHS.=A+B=|-1 2|+ =|-1 2|+ 2 2
1 2 3
0 1 0 1 1 3
3—1 4+1 2 5
= =1+2 2+2 /=114
0+1 1+3 1 4
. L.H.S.=R.H.S. Proved.
3 =1 0 -1 21 3+1 -1-2 0-1 4 -3 -1
(i) A-B= - = =
4 2 1 1 2 3 4-1 2-2 1-3 3 0 =2
4 3
4 -3 -1
. LHS.=(A-B) = = — 0
3 0 =2
-1 -2
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| 3 4| _ - | 3 4 -1 1
-1 21
RHS.=A-B=|-1 2 |- |=|-1 2|—-| 2 2
- 1 2 3 -
| 0 1] - - 0o1] ] 1 3]
F3+1 4-17 | 4 3
=|-1-2 2-2|=|-
| 0-1 1-3| |1 -2]
. L.H.S.=R.H.S. Proved.
-2 3] -1 0]
4.IfA’ = |andB= | then find (A + 2B)’.
1 2 | 1 2
-2 3 -1 0] =2 1]
Ans. Given: A’ = |andB= | then (A’ = A= |
1 2 | 1 2 2
"5 1 Tt o]
A +2B = |+2 |
' 2 | 1 2
[=2 -2 0
= |+ |
| 3 21 | 2 4
[2-2 1+0]
| 3+2 2+4_|
-4 1]
_I i 5|
) = 1] [—4 5]
. (A+2B)y = |: |
5 6 1 6

5. For the matrices A and B, verify that (AB)’ = B’A’, where:
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0
i)A=|1 =B=[1 5 ?]
2

1 -1 2 1
Ans. @ AB=|—4/[-1 2 1]= 4 -8 -4
3 -3 f 3
1 2 1 -1 4 -3
. LHS.=AByY=, 4 -§ -—-4|= 21 -8 6
-3 8 3 1 -4 3
1 -1 -1 4 -3
RHS.=BA=[-1 2 1] —4|=|2 1 -4 3]= 2 -8 6
3 1 1 -4 3

. L.H.S.=RH.S. Proved.

0 0 0 0
@aB= 1135 7]=11 35 7
2 2 10 14

00 0 01 2

- LHS.=@By=/1 5 7 /=0 5 10

2 10 14 0 7 14
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RHS.=BA = [1 2

L.H.S. =R.H.S.
] [ cosc
6. IFA=|
'_—51nr:-.'
N | sina
(i) IfA=
'_—EDSGE'

Ans. (i) LHS.=A’A=| | '

lsing  cosdt

cos” of +sin” o COS CESIN O — Sin CFCOs 1

COsS&F  —sin g

| —sin & Ccosc

o] |1 o 1 2
7111 =[5|[01 2]={0 5 10
2] [7] 0 7 14]
Proved.

sin ot | ]

|= then verify that A’A = 1.

COS |
cos ¢ | ]

. | then verify that A’A =1.
I |
[ cosa sine|] coso  sinex |

| —singr  cosc || —sina  cosd

COsSCf SN

| sin Gicos o — cosarsin o sin” & +cos” & L0

(i1) L.H.S.

SN —Cos

| cos singce ||

sin® ¢ +cos® & Sif CYCOSOr— COSEEsin o B

| coscrsin & —sin Glcos o cos” gl+sin’ & 10

| —cos¢r sing

sin & COS

—COs& sindg
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1 -1 5
7. (i) Show that the matrixA= -] 2 1| is a symmetric matrix.
|5 1 3]
T01 -1
(ii) Show that the matrix A= | -1 (J 1 | is a skew symmetric matrix.
|1 -1 0]
[1 -1 57
Ans. (i) Given: A= | -1 2 1| ........ 6)
|5 1 3]
Tl -1
Changing rows of matrix A as the columns of new matrix A’= | =1 2
|5 1

A=A

Therefore, by definitions of symmetric matrix, A is a symmetric matrix.

To0 o1 -1
() Given:A= | -1 0 1 |...... @
|1 -1 0]
T 0 -1] [0 -1 1]
A=|-1 0 1]=|1 0 -1
1 -1 o] [-1 1 0]
o001 -1
Taking [.._1.] common, A’ = —| — 0 1 | =-A [From eq. ()]
|1 -1 0

Therefore, by definition matrix A is a skew-symmetric matrix
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8. For a matrix A = 6

- |- verify that:

L

(1) (A + A’) is a symmetric matrix.

(>ii) (A - A’) is a skew symmetric matrix.

L

1

LB =] =
11 14] (11 14]

B =A + A’is a symmetric matrix.

(ii) Given: _|
6 7]
1577157 [1 5] 1 6] [1-1 5-6
LetB=A-A’= —| | = -l Sl .
6 7/ |6 7| |6 7] |5 7] |6-5 7T-7]
o]0 C1] [0 1]
ol o
0 1
=—B

Taking (—1)] common, — |
- 'l 0 |

B =A-A’is a skew-symmetric matrix.
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Ans. (i) Given: A = _ |
6 7]
LB AsA M 57 1M 57 [1 5] [1 6] [1+1 5+6 7] [ 2
e = + A= | | = = =
6 7176 7] 6 775 7] 645 747711 14
r2 117 [2 11‘:B
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0 a
9.Find% (A+A’)and% (A-A)whenA= | —g ()
- B -5 —-c
D a b
Ans.Given:A=|—g 0 ¢
—b —c 0
0 —-a -=5h
A=|a 0 —-c
b € 0

0 a b 0 —a =b
Now,A+A’= | —g 00 ¢ |+ a 0 —c
-5 —c 0 |_.b c 0

0+0 a—a b-—bh
= —a+a 0+0 c¢c-c
_—.’;:+.b —c+c¢c 0+0

0 0 0
=10 00
000

(A+A)=

ha | =
Lo T e T
Lo T e T

bt | =

Now,A-A’=|—g 0O ¢ |—|la 0 —-c
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0—0 a+a b+b|
= —a—a 0-0 c+c

|-b-b —c—c 0-0|

0 2a 2b]
= | —1a 2c
|-26 —-2c 0|
F 0 2a 25|
1 1
— (A-A)= —| -1a 0 2
2 21
|-2b -2c¢ 0|
T0 a b
= | —a 0 c
|-& —c 0

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

303

@ |
=1
6 -2 2]

Q| -2 3 -1
| 2 -1 3|
(3 3 1]

Gi) -2 -2 1
|4 -5 2|
S

(iv) |
-1 2
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3 3 301
Ans. (i) Given: A= A=
1 -1 3 -1

1 1/ F 5] F 1]:
. Symmetric matrix = — (A+A’)= — +
2 2111 |

TR

And Skew symmetric matrix =

[ ==
7~~~
>
[
>
p—
1l

[

1

Lid

| \n

—t

e
I

1

L i

|

& —

6 -2 2 6 -2 2
(ii) Given: A= | -2 3 -1 A= -2 3 -1
2 -1 3 2 -1 3
T 6 -2 2 8
Symmetric matrix = % (A+A’):% -2 3 -1 |+|-2
- 12 -1 3 2
1 12 —4 4 A -2 2
=3 -4 6 =2|=1-2 3 -1
14 =2 6 2 -1 3

Material downloaded from myCBSEguide.com.

12 /15


http://mycbseguide.com/

@ myC BSEguide.com

A Complere gride for CRSE stndrass

-2 12 -2 12
And Skew symmetric matrix = % (A—A’):% -2 3 -1|-1-2 3 -1
B - 2 -1 3 2 -1 3]
1 00 0 000
=5 00 0/=(0 00
oo o0l (000D
6 -2 2 000
A=|-2 3 -1 |+/0 00
2 -1 3 000
i 3 -1 i -1 -4
(iii) Given: A= | -2 =2 A= 3 -2 =5
-4 -5 1 -1 1 2
N -47)
" Symmetricmatrix=;(A+A’):; -2 -2 1+ 3 -2 -5
B -; -4 -5 1 -1 1 2]
.q
6 1 -57 | 3 B %
1
-5 1 -4 —4-l 2 2
-5 -4 4 V -
1-"3 3 -1 [3 -2 -4
And Skew symmetric matrix = % (A-A)= 5 -2 -2 1 |- 3 -2 -5
B 4 -5 2 -1 1 21}
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L
L

o 5 37 | I,
1 . 5
=—|-5 0 6 == 0 3
-3 -6 0] |—3,, _3 0
I T V- VA s/ 3
a= 1 -2 2 e300 00 3
—5: -2 2 |—3: -3 0
1 5] M -1
(iv) Given: A = | A= |
-1 2 s 2
1 1/T1 8] 1 =11y 1[2 47 [1 27
. Symmetric matrix= — (A+A’)= — |+ ) | = _ |: |
2 20l=1 21 |5 2 204 41 12 2
. 1 1T1 511 =170 To 3
And Skew symmetric matrix= — (A-A’) = — |— ) | = |
2 200=1 21 |5 2 -3 0

2] T 0 3]
A= .

' 7

Choose the correct answer in Exercises 11 and 12.
11. If A and B are symmetric matrices of same order, AB - BA is a:

(A) Skew-symmetric matrix
(B) Symmetric matrix

(C) Zero matrix

(S) Identity matrix

Ans. Given: A and B are symmetric matrices = A=A’andB=PB’
Now, (AB - BA)’ = (AB)’ — (BAY’
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— (AB-BA) =B’A’ - A’B’ [Reversal law]
— (AB-BA) =BA - AB [From eq. (i)]

— (AB-BA) =-(AB-BA)

. (AB -BA) is a skew matrix.
Therefore, option (A) is correct.

cosof —sin

12.I1fA= |
'_5111r_‘3:‘ cosc |

T
Aa) —

6

A
(B) —

3
O T

3T
(D) ——

2

[cosa —sin x|
Ans. Given: A = .
'_5111r_‘::' cosct |
[cosce  —sin |
= , +
'_51nr::‘ coscl |

2cosex 0 | [1 D'l
L0 chsﬂf_l_'_[] 1]

Equating corresponding entries, we have

1 7
2eosag=]1 = cosgr=— = CDSG!=CDS? = o=

S

Therefore, option (B) is correct.

| AlsoA+A’ =1

COs

| —sin &

T

sif o

T

3
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1

cos r::‘_| - |0

0
1
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