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Sol.1 E = 














000
100
010

F = 














010
001
000

EF = 














000
010
001

FE = 














100
010
000

E2F = 














000
000
010

FE2 = 














000
100
000

E2F + FE2 = 














000
100
010

 = E

Sol.2 (i)   aij  is  1 or �1

(ii)  a11
2 + a12

2 = a21
2 + a22

2 = 2
(iii)  a1, a2, + a12 + a22 = 0
Total no of matrix with condition (i) = 16
Total no of matrix with condition (ii) = 16
Total no of matrix with condition (iii) = 8
Total no of matrix satisfying all three condition=8

Sol.3












 

42
03
23

 






xx

yy
 = 

3 3

3y 3y

10 10

 
 
 
  



















x4y2x4y2

y3y3

x2y3x2y3

 = 

3 3

3y 3y

10 10

 
 
 
  

3y � 2x = 3

2y + 4x = 10
x = 3/2
y = 2

EXERCISE � IV HINTS & SOLUTIONS

Sol.4
2

2

cos sin cos

cos sin sin

   
 

    

= 
2

2

cos sin cos

cos sin sin

   
 

    

     = 

22 2

2

2

2 22

cos sin coscos cos
sin cos cos sin sin cos sin

cos sin sin coscos sin cos

sin sinsin cos sin

    
         
 

      
       

= 





00
00

 is a nullmatrix

so, cos2  cos2  + sin  cos  cos  sin  = 0
cos  cos  (cos  cos  + sin  sin ) = 0
cos ( � ) = 0

cos ( � ) = cos(2n + 1) 
2



 �  = (2n + 1)
2



 = (2n + 1)
2


 + 

Sol.5 A2 = 





03
10

 





03
10

 = 
3 0

0 3

 
 
 

A4 = 





90
09

     (A8 + AA6 + A4 + A2 + I) V = 





11
0

A6 = 





270
027

A8 = 





810
081

I = 





10
01







































10
01

30
03

90
09

270
027

810
081 x

y

 
 
 







1210
0121

 
x

y

 
 
 

 = 





11
0







y121
x121

 = 





11
0

x 0

y 1 /11





v = 





11/1
0
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Sol.6 A = 














302
120
201

f(x) = x3 � 6x2 + 7x + 2
f(A) = A3 � 6A2 + 7A + 2

A2 = 














302
120
201

 














302
120
201

 = 














1308
542
805

A3 = 














1308
542
805















302
120
201

 = 














49034
23812
34021

F(A) = 














49034
23812
34021

 �6














1308
542
805

        +7 














302
120
201

 +2














100
010
001

 = 














000
000
000

Sol.7 A = 





43
21

, B = 





dc
ba

AB = BA







43
21

 





dc
ba

 = 





dc
ba







42
31









d4b3c4a3
d2bc2a

 = 







d4c2d3c
b4a2b3a

a + 2c = a + 3b ......(1)
2c = 3b ......(2)
d = a + c ......(3)
From (iii)

bca

ba




 = 

bca

bca




 = 1

Sol.8 





 b1c
ba

A2 = A

= 





 b1c
ba

 





 b1c
ba

= 















2

2

)b1(bcc)b1(ca

)b1(cbabbca

a = a2 + bc .....(1)
ab + b � b2 = b

b2 = ab .....(2)
ca + c � bc = c

ca = cb

a = b
1 � b = bc + (1 � b2)

a = a2 + 1/4 f(x) = x � x2

a = a2 + 1/4 f(a) = 1/2 � (1/2)2

(a � 1/2)2 = 0 = 1/4
(a = 1/2)

Sol.9 A2 = I Involutary matrix

= 1/2 (I + A) 
2

1
  (I + A)

= 
4

1
 [I2 + IA + AI + AA2]

= 
2

1
 [I + A] Idempotent matrix

2

1
(I � A) 

2

1
(I � A) = 0

4

1
(I � A) (I � A) = 

4

1
[I2 � AA2  + AI � AA2]  [A2 = I]

= 0

Sol.10 A AT = I



















20

 



















2
0

= 






















22222222

22222222

222222

2

2

224

= 














100
010
001

42 + 2 = 1 .....(i)
2 + 2 + 2 = 1 .....(ii)

a2 � b2 � g2 = 0    ....(iii)
From (i), (ii), (iii), (iv)

 = ± 1/ 2

b = ± 1/ 6

g = ± 1/ 3
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Sol.11 A = 














3y1

y2x
1x1

   B =



















132
323
z33

AB = 














3y1

y2x
1x1

 
















132
323
233

= 



















3y329y23z3y33

y6xzy34x3yz6x3
1x3z3x23zx33

AB is symmetric matrix so

�6 + 2x = 3x � 6 + yz .....(1)

x + yz = 0 .....(2)

3x + 3y � 2z = 2

xz � y = � 6 .....(3)

4 2 2 4 2 2
, ,2 2 , , , 2 2

3 3 3 3

   
       
   

,(3,  3, �1)

Sol.12 A = 

















433
434
110

A2 = 

















443
434
110

 

0 1 1

4 3 4

3 4 4

 
 
 
  

= 














100
010
001

A2 = I

A2 = I

A6 ..........

S cosx  + sinx 

cos2  + cos4 + cos6 +......+  + sin2 tan4 

+ sin6 + ......

= 




2

2

cos1

cos
 + 

2

2

sin

1 sin



 

= cot2 + tan2

Minimum value = 2

Sol.13 (AB)T = BT AT

A 
















21
32
21

 and BT = 




 
321
532

AB = 
2 3

1 2

2 3

1 2


 
 
 
  

 
3 2

2 3 5

1 2 3


 
 
 

= 


















654322
9106634
654322

= 















110
1121
1114

(AB)T = 















110
1121
1114

BT AT = 















35
23
12

 








232
121

= 















1111
1121
014

Sol.14 A = 
















401
632
521

= 














 401
032
001

   +   














000
600
520

lower triangular         upper triangular

matrix                     matrix in leading

        diagonal

symmetric matrix

A = 






 

2

AA
+ 







 

2

AA
 skew symmetric matrix

   = 
















432
332
221

 + 
















033
300
300
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Sol.15  = 
2

)1n(n 
 + 1

m = n + 1

p = 
2
n n

2



 + 5 = P + 2m

2

)1n(n 
 + 1 + 5 = 

2
n n

2


 + 2n + 2

n = 4

Sol.16 A = 





34
21

B = 





 3
5

If  C = (AB)  (BTA) n(A) denotes the
    D = (BTA) (AB) number of elements in

a such that (xy) non
confimatmation = 0

order of c = 2 × 2

so number of elements 14  C = 4
h(c) = 4

D = (BTA)  (AB)
Quadratic of D = | x |

        D(1)t = 1
D = [18]
| D | = 18

= 
)B(h)A(h

)D(h|D|)c(n
2





= 
24

)1)18((4
2




 = 650

Sol.17 A = 





dc
ba

A2 + FA + gI = 0

A2 = 





dc
ba

 





dc
ba

A2 = 











2

2

dcddcca

bdabbca

f = (A)
  = � (a + d)

g = (ad � bc)













2

2

dcddcca

bdabbca
 � (a + d) 





dc
ba

+ ad � bc 





10
01

 = 0







00
00

Sol.18 |A| = a
B = adj (A)
|B| = |A|n�1

= |A|3�1

= |A|2

= a2 = b�

2

1
S = 

b

a
 + 

2

3

a

b
 + 

3

5

a

b
...... 

2

1
S = 2

a

b
 + 

2

6

a

b
 + 

3

10

a

b
...... 

= 1/a + 1/a4 + 1/47 + ....... 
= 1/3 + 1/81 + 1/(3)7 + ...... 
common ratio = 1/27

S

 = 

27/11

3/1


 = 
26

9

1/2 S = S

S = 
13

9

Then
(ab2 + a2b + 1) S

(a5, a2 × a2 + 1) 
13

9

(243 + 81 + 1) 
13

9

= 225

Sol.19 A�2 = A�1 × A�1

A = 



















433
332
544

CA = 


















423
011
313

Adj A = (cij)T = 

















403
211
313

| A | = 



















433
332
544

= 4(3) + 4 � 15

= 16 � 15

= 1 A + 
|A|

)A(Adj

A�1 = 

















403
211
313

  A�1 A�1 = 

















403
211
313


















403
211
313

=



















25321
13010
19417
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Sol.20 BPA = 





010
101







43
32

 P 














132
142
111

 = 





010
101

 2 × 3

order of P will be 2 × 3







fed
cba







43
32

 





fed
cba

 














132
142
111

 = 





010
101

P = 








553
774

Sol.21 (a)    A = 

cos sin 0

sin cos 0

0 0 1

   
  
 
  

|A| = 

cos sin 0

sin cos 0

0 0 1

  

   = 1

Cofacter elements matrix = 

cos sin 0

sin cos 0

0 0 1

  

 

Adj A = (cij)T  = 

cos sin 0

sin cos 0

0 0 1

 

  

A�1 = 
|A|

AAdj
 = 

cos sin 0

sin cos 0

0 0 1

 

  

(b) A = 
















2

2

1
1

111

C11 = 



2

2

 = 2 � 4 = (2 � )

C12 = (�1) 



1
1 2

 = 2 � 

C13 = 21
1




 = 2 � 

C21 = (�1) 
2

11
 = 2 � 

C22 = 1
11

 =  � 1

C23 = (�1) 21
11
  = 1 � 2

C31 = 2
11
  = 2 � 

C32 = (�1) 21
11
  = (2 � 1) = 1 � 2

C33 = 1
11

 =  � 1

C = 






















1)1(
11

22

22

222

adj A = cT = 






















11
)1(1

22

22

222

       |A| = 
















2

2

1
1

111

 1  { � } �1 { � } + 1 {2 � }

  2 �  �  + 2 + 2 � 

  3(2 � )    3  (� 1)

A�1 = |A|
A.adj

   = )1cos(3
1

 



















1)1)(1()1(
1)1(1)1(

)1()1()1(

= 
3
1

 





























1
)1(1

)1(
1

1

111

= 
3
1


















22

22

1
1

111

 = 
3
1

 

















2

2

1
1

111
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(c) 














c00
0b0
00a

 for any diagonal

matrix inverse of a diagonal matrix

A = 













33

22

11

a00

0a0

00a

 then

A�1 = 













33

22

11

A/100

0A/10

00A/1

so A�1 = 













c/100

0b/10

00a/1

Sol.22       A B

     








12/tan

2/tan1
     










12/tan

2/tan1

B�1 = 
|B|

)B(Adj

Adj (B) = 








12/tan

2/tan1

|B| = 1 + tan2 /2

     = sec2 /2

B�1 = 


























2/sec

1

2/sec

2/tan

2/sec

2/tan
2/cos

22

2

2

A B�1 = 










12/tan

2/tn1



























12

2

2

sec

1

2/sec

2/tan

2/sec

2/tan
2/cos

= 








cossin
tancos

Sol.21 (i)    A = 

cos sin 0

sin cos 0

0 0 1

   
  
 
  

|A| = 

cos sin 0

sin cos 0

0 0 1

  

   = 1

Cofacter elements matrix = 

cos sin 0

sin cos 0

0 0 1

  

 

Adj A = (cij)T  = 

cos sin 0

sin cos 0

0 0 1

 

  

A�1 = 
|A|

AAdj
 = 

cos sin 0

sin cos 0

0 0 1

 

  

(b) 














c00
0b0
00a

 for any king materix

inverce of agovel matrix

iJ = A = 













33

22

11

a00

0a0

00a

 then

A�1 = 













33

22

11

A/100

0A/10

00A/1

so A�1 = 













c/100

0b/10

00a/1

Sol.23 F(x + y) = 


















100

0)yxcos()yxsin(

0)yxsin()yxcos(

    = 

















100

0ysinxsinycosxcosysinxcosycosxsin

0ysinxcosycosxsinysinxsinycosxcos
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= 












 

100
0xcosxsin
0xsinxcos













 

100

0ycosysin

0ysinycos

= F(x) F(y)

Now   F(x) . F(�x) = 












 

100
0cs
0sc
















100
0cs
0sc

= I
F(x) F(�x) = I

   [F(x)]�1  =  F(�x) Hence proved

Sol.24 A is skew symmetric matrix

I + A = 





10
01

 + 





 05

50

(I + A) = 





 15

51
 |I + A| = 1 + 25 = 26

|I + A|�1 = 
|AI|

)AI(Adj





= 1/26 





 15

51

[I + A]�1 [I � A] = 1/26 





 15

51 1 5

5 1

 
 
 

= 1/26 





260
026

= 





10
01

 is

Sol.25 (i) x + y + z = 3
x + 2y + 3y = 4
x + 4y + 9z = 6

941
321
111

 = � 6

D  0

x = 
D

D1 ,  y = 
D

D2 ,  z   
D

D3

D1 = 946
324
113

 D2 = 961
341
131

 D3 = 641
421
311

x = 2
y = 1
z = 0

(ii) x + y + z = 6
x � y + z = 2

2x + y � z = 1

D  0

112
111
111

  = 1(�2) �1 + 1(3)

      = �2 + 1 + 3

      = 2

x = 
D

D1 ,  y = 
D

D2 ,  z = 
D

D3

D1 = 
111
112
116



D2 = 
112
121
161

D3 = 
112
211
611



(b)  x + y + z = 3
x + 2y + 3z = 4
2x + 3y + 4z = 9
D  0

D = 0
No solution
D1 = D2 = D3 = 0

D1 = 
439
324
113

 = 3(8 � 9) �1(16 � 27)+1(12 � 1)

= no zero
D2 = |
D1  0 so no solution

A = 














 311
322
221

,  C = 














111
122
112

, D = 














9
13
10

Cb = D Let b = 














z

y
x















111
122
112

 














z

y
x

 = 














9
13
10

x = 1
y = 3
z = 5
Ax = b
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













 311
322
221















c
b
a

 = 














5
3
1



















1c
1b
1a

x = 














1
1
1

Sol.26














111
122
112

 














z

y
x

 = 














9
13
10

x = 
D

D1  ;  y = 
D

D2   ;  z = 
D

D3

  x = 1,  y = 3,  z = 5















 311
322
221

  













3

2

1

x

x

x

 = 














5
3
1

multiply & compare
x1 = 1 ; x2 = �1 ; x3 = 1

Sol.27 





23
12

  AA 





 35
23

 = 





13
42

A = 






wz

yx







23
12








wz

yx
 





 35
23

 = 








13
42

x = 
19

48
y = 

19

25

z = 
19

70
w = 

19

42

Sol.28 A = 





 n
mk

 kn  m

A2 � (k + 4) A + (kn � m)  =

A2 = 





 n
mk







 n
mk

 = 











2

2

nmnk

mnkmmk

















nk
mk

2

 







2
nm

mnkm

  � (k + n) 





n
mk



+ 
kn n 0

kn n

 
  


   = 0

A2 � (k + n) A + (kn � n)  = 0 





00
00

 proceed

Multiply by A�1

A � (k + n) I + (kn � lm) A�1 = A�1 0

A�1 = 
mkn

1


 








k
mn



Sol.29 (a) A = 





12
12

B = 





13
39

(i) AX = A







12
12

 





dc
ba

 = 





12
12









db2ca2
db2ca2

 = 





12
12

2a + c .....(1)
2b + d = 1 .....(2)
c = 2 � 2a

d = 1 � 2b







 b21a22
ba

(b) A = I







dc
ba

 





12
12

 = I









dcd2c2
dad2a2

 = 





10
01

2(a + b) = 1
a + b = 0     existnotDoes

2(c + d) = 1
c + d = 0
(c) XB = 0  but  Bx  0







ac
ba

 





13
3a









dc3d3c9
ba3b3a9

 = 





00
00

Bx  0 9a + 3b = 0
3a + b = 0
ac + 3d = 0
3c + d = 0







13
39

 





dc
ba

 = 





00
00









db3ca3
d3b9c3a9

 = 





00
00









c3c
a3a

   3a + c  0
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Sol.30 AB = 



















111
517
315

 














312
123
211

= 














400
040
004

 = 4 I

x + y + 2z = 1
3x + 2y + z = 7
2x + 2y + 3z = 2















312
123
211

 














z

y
x

 = 














2
7
1















z

y
x

 = 














312
123
211

 














2
7
1















z

y
x

 = 
4

1
 

3 3

5 1 3

7 1 5

1 1 1


 
 
 

  
 

3 1

1

7

2


 
 
 
  















z

y
x

 = 
2
1
1

 
 
  

Sol.31 A = 





42
21







42
21

 





dc
ba

 = 0









d4b2c4a2
d2bc2a

 = 0

a + 2c = 0 b + 2d = 0
a = � 2c b = � 2d

x = 




 
dc
d2c2

Sol.32












 

a12
985
123

 














z

y
x

 = 














1
3
b

(i)  unique solution

a12
985
123 

  0

a  3

(ii)  has no solution

D = 0 so a should a = 3 at least one form D1, D2,

D3 non zero   b  1/3

311
983
12b





  0

Sol.33 (a) A = 





43
21

, B = 





01
13

, C = 





42
21

x = 








43

21

xx

xx

(b) (B � I) × = IC





















10
01

01
13

 








43

21

xx

xx
 = 





10
01







42
21







11
12










43

21

xx

xx
 = 





42
21














4321

4321

xxxx

xx2xx2
 = 





42
21

x = 








43

21

xx

xx
 = 





 21
21

(c) Cx = A







42
21

 








43

21

xx

xx
 = 





43
21














4242

3131

x4x2x2x

x4x2x2x
 = 





43
21

x1 + 2x3 = 1

2x1 + 4x2 = 2 No solution

Sol.34 B = AP AT A = I

BB�1 = AP B�1

I = APB�1

(AAT)T = (APB�1)T

AAT = (B�1)T (P)T AT

A = (B�1)T (P)T

AT = PB�1

(PB�1) (PB�1)T = I

So PB�1 is orthogonal


