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Q1. Evaluate the following determinants: 
 (i). 

212

313

425







 

12

13
)4(

22

33
)2(

21

31
5












  

)23(4)66(2)32(5   

)1(4)0(2)1(5   

1  
(ii). 

212

113

325







 

12

13
)3(

22

13
2

21

11
5










  

)23(3)26(2)12(5   

)1(3)4(2)1(5   

10  

(iii). 

652

431

321







 

52

31
)3(

62

41
2

65

43
1









  

)65(3)86(2)2018(1   

)1(3)2(2)2(1   

9  

(iv). 

laala

lalaa

alala







 

laala

lalaa

alala







    321 CCC   

                   

laalaala

lalalalaa

alaalala







  

  

laaa

lalaa

alaa









3

3

3

  

 

laaa

lalaa

alaa









3

3

3

 By tacking common a3 from  .1C   

 

laa

lala

ala

a









1

1

1

3   







 












a

la
a

la

la
la

laa

lala
a

1

1

1

1
)(13  

)}())(())()((1{3 2 laaalalalalaalaa   

)}()2)((2{3 222 lallaalaallaa   

}222{3 2222 allalalaallaa   

}3{3 2la  
29al  

52

31
)3(

62

41
2

65

43
1









  

)65(3)86(2)2018(1   

)1(3)2(2)2(1   

9  

(v). 

142

311

221







 

42

11
)2(

12

31
2

14

31
1












  

)24(2)61(2)121(1   

9  

(vi). 

ccc

bbb

aaa

2

2

2

 

 

 

211

121

112

abc   Taking common a  from R1 , b from  
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R2 and c fromR3  










11

21
1

21

11
1

21

12
2abc  

)}21(1)12(1)14(2{  abc  

abc4  

Q2. Without expansion show that: 
(i). 

0

432

543

876

  

                         

432

543

876

.. SHL  

 

By 12 cc   and ,23 cc   

SHRSHL ..0

112

113

116

..   

(ii). 

0

532

011

132







 

532

011

132

..





SHL  

21 

535

010

131

.. ccSHL 





  

SHRSHL ..0..   

 

(iii). 

0

987

654

321

  

987

654

321

.. SHL  

23

12

117

114

111

..
CC

CC
SHL




  

SHRSHL ..0..   

Q3. Show that: 
(i) 

333231

232221

131211

333231

232221

131211

33333231

23232221

13131211













aa

aa

aa

aaa

aaa

aaa

aaa

aaa

aaa









 

33333231

23232221

13131211

..















aaa

aaa

aaa

SHL  

2221

1211

3333

3231

1211

2323

3231

2221

1313

)(

)()(..

aa

aa
a

aa

aa
a

aa

aa
aSHL









 

2221

1211

33

2221

1211

33

3231

1211

23

3231

1211

23

3231

2221

13

3231

2221

13..

aa

aa

aa

aa
a

aa

aa

aa

aa
a

aa

aa

aa

aa
aSHL









 





















2221

1211

33

3231

1211

23

3231

2221

13

2221

1211

33

3231

1211

23

3231

2221

13..

aa

aa

aa

aa

aa

aa

aa

aa
a

aa

aa
a

aa

aa
aSHL



 

SHR

aa

aa

aa

aaa

aaa

aaa

SHL ....

333231

232221

131211

333231

232221

131211









 

(ii). 

152

211

012

9

1151

693

032

  

1151

693

032

.. SHL  

Taking 3 common from  R2 .   
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1151

231

032

3.. SHL  

Taking 3 common from  R2 .   

151

211

012

3.3.. SHL  

SHRSHL ..

151

211

012

9..   

(iii). 

)3(2 lal

laaa

alaa

aala









 

laaa

alaa

aala

SHL







..  

21

3

3

3

.. CC

laala

alala

aala

SHL 







  

Taking common  3a  l  from  C1 .   

laa

ala

aa

laSHL





1

1

1

)3(..  

13

12

00

00

1

)3(..
RR

RR

l

l

aa

laSHL



  

l

l
laSHL

0

0
)3(..   

)0)(3(.. 2  llaSHL  

SHRlalSHL ..)3(.. 2   

(iv). 

222

111111

zyx

zyx

xyxzyz

zyx   

L.H.S 

1 1 1

x y z

yz xz xy
 

Multiplying C1  by x,  C2  by y  and C3   by  z.   

Dividing det. By xyz. 

xyzxyzxyz

zyx

zyx

xyz
SHL 2221
..   

Taking common  xyz   from  R3 .   

111

.. 222 zyx

zyx

xyz

xyz
SHL   

222

1111..

zyx

zyx

SHL   

222

111

)1)(1(..

zyx

zyxSHL   

SHR

zyx

zyxSHL ..

111

..
222

  

(v). 

abc

bacc

bacb

aacb

4







 

bacc

bacb

aacb

SHL







..  

321.. RRR

bacc

bacb

babacacacbcb

SHL 







  

bacc

bacb

bc

SHL









220

..  

bacc

bacb

bc

SHL









0

2..  
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13

12

0

0

0

2..
RR

RR
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ab

bc

SHL





  










0

)(
0

)(
0

02..
c

ab
b

ac

b
c

a

a
SHL  

 )0()0(2.. acbbacSHL   

SHRabcabcabcSHL ..4)(2..   

(vi). 

33

1

0

1

ba

ba

ba

ab





 

ba

ba

ab

SHL

1

0

1

..



  

a

ba
a

b

a

ba

b
bSHL

11

0
)1(

0
..   

)()0(1)0(.. 22 baaabbbSHL   

abaabbSHL  33..  

SHRbaSHL .... 33   

(vii). 

r

r

r









cos0sin

010

sin1cos

 





cos0sin

010

sin1cos

..

r

r

SHL



  

12

cos0sin

sin0cos

sin1cos

.. RR

r

r

r

SHL 











 

Expanding by  C2 ,   





cossin

sincos
..

r

r
SHL


  

)sincos(.. 22  rrSHL   

SHRrrSHL ..)sin)(cos(.. 22    

(viii). 

abccba

acbac

cbacb

bacba

3333 







 

acbac

cbacb

bacba

SHL







..  

21.. CC

acbacba

cbaccba

bacbcba

SHL 







  

taking common  a  b  c   from  C1 ,   

acba

cbac

bacb

cbaSHL









1

1

1

)(..  

13

12

0

0

1

)(..
RR

RR

bcca

acba

bacb

cbaSHL










  

expanding from  C1 ,   

bcca

acba
cbaSHL




 )(..  

)})(())(){((.. caacbcbacbaSHL   

)}(){(.. 222 acacacbbcabaccbaSHL 

}){(.. 222 acacacbbcabaccbaSHL 

))((.. 222 acbcabcbacbaSHL   

SHRabccbaSHL ..3.. 333   

(ix). 

)(2 















cba

cba

cba

cba

 















cba

cba

cba

SHL ..  

321.. CCC

cbcba

cbcba

cbcba

SHL 















 

taking common  a  b  c     from  C1 ,   









cb

cb

cb

cbaSHL

1

1

1

)(..  

13

12

R

R

00

00

1

)(..
R

R
cb

cbaSHL







  
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Expanding by  C1   






0

0
)(..  cbaSHL  

)0)((.. 2  cbaSHL  

SHRcbaSHL ..)(.. 2    

(x). 

))()((

111

222

accbba

cba

cba   

222

111

..

cba

cbaSHL   

32

21

22222
C

C
100

..
C

C

ccbba

ccbbaSHL






  

Expanding by R 1 ,   

2222
..

cbba

cbba
SHL




  

 

))(())((
..

cbcbbaba

cbba
SHL




  

 

cbba
cbbaSHL




11
))((..  

))()((.. bacbcbbaSHL   

SHRaccbbaSHL ..))()((..   

(xi). 

))()()((
2

2

2

accbbacba

ccba

bbac

aacb









 

2

2

2

..

ccba

bbac

aacb

SHL







  

21

2

2

2

.. CC

cccba

bbcba

aacba

SHL 







  

taking common  a  b  c   from  C1 ,   

2

2

2

1

1

1

)(..

cc

bb

aa

cbaSHL   

32

21

2

22

22

R

R

1

0

0

)(..
R

R

cc

cbcb

baba

cbaSHL







  

Expanding by C1 

22

22

)(..
cbcb

baba
cbaSHL




  

))((

))((
)(..

cbcbcb

bababa
cbaSHL




  

cb

ba
cbbacbaSHL






1

1
))()((..  

))()()((.. bacbcbbacbaSHL   

SHRaccbbacbaSHL ..))()()((..   

Q4. If 
















































212

413

525

;

122

020

321

BA  then 

find, 

















































212

413

525

;

122

020

321

BA  

(i) A12, A32, A23 and |A| 

As we know that, 

ij

ji

ij MA  )1(  

where,  ijM   are the minor det. 

0
12

00
)1( 21

12 


 A  5
12

31
)1( 22

22 



 A  

0
00

31
)1( 23

32 


 A    

122

020

321

||







A  

10)4(3)0(2)2(1|| A  

(ii) B21, B22, B23 and |B| 

As we know that, 

ij

ji

ij MB  )1(  

where,  ijM   are the minor det. 

























212

413

525

B   1
21

52
)1( 12

21 



 B  
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0
22

55
)1( 22

22 


 B

1
12

25
)1( 32

23 











 B  

212

413

525

||







B  

12

13
5

22

43
2

21

41
5||












B  

1)1(5)2(2)2(5|| B  

Q5. Without expansion verify that: 
(i). 

0

1

1

1















 

1

1

1

..













SHL  

 

21

1

1

1

.. CCSHL 















 

taking common        from  C1 ,   

11

11

11

)(..















SHL  

SHRSHL ..0)0)((..    

(ii). 

0

953

632

321



x

x

x

 

x

x

x

SHL

953

632

321

..   

taking common  3x   from  C3 ,   

353

232

121

3.. xSHL   

L.H.S  3x0  0  R.H.S
 

(iii). 

0

1

1

1

2

2

2



ab
c

ca
b

bc
a

c

b

a

 

ab
c

ca
b

bc
a

c

b

a

SHL
2

2

2

1

1

1

..   

multiplying  C3   by  abc,   and dividing det. by  abc,  

ab

c

ca

b

bc

a

abcc

abcb

abca

abc
SHL

.1

.1

.1
1

..
2

2

2

  

22

22

22

1

1

1
1

..

cc

bb

aa

abc
SHL   

 

)0(
1

1

1

1
1

..
22

22

22

abc
cc

bb

aa

abc
SHL   

SHRSHL ..0..   

(iv). 

0







cbbaac

baaccb

accbba

 

cbbaac

baaccb

accbba

SHL







..  

321.. CCC

cbbacbbaac

baacbaaccb

accbaccbba

SHL 







  

cbba

baac

accb

SHL









0

0

0

..  

SHRSHL ..0..   

(v). 

0111 

cba

abcabc

cba
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cba

abcabc

SHL
cba

111..   

Multiplying  R2   by  abc,   and dividing det. by  abc,   

cba

abcabcabc

abcabc

abc
SHL

cba

111 ...
1

..   

cba

abcabc

abcabc

abc
SHL

1
..   

SHR
abc

SHL ..0)0(
1

..   

 

(vi). 

32

32

32

2

2

2

1

1

1

nn

mm

ll

nnlm

mmnl

llmn

  

2

2

2

..

nnlm

mmnl

llmn

SHL   

multiply  R1   by  l,    R2   by  m   and  R3   by  n,   also 

dividing det. by  lmn,    

32

32

32

1
..

nnmnl

mmmnl

llmnl

mnl
SHL   

Taking common mnl from C1, 

32

32

32

1

1

1

..

nn

mm

ll

mnl

mnl
SHL   

SHR

nn

mm

ll

SHL ..

1

1

1

..
32

32

32

  

(vii). 

0

2

2

222







ccbca

cbbba

cba

 

ccbca

cbbba

cba

SHL

2

2

222

..



  

taking common 2 from  R1 ,   

ccbca

cbbba

cba

SHL

2

22..



  

13

12

R

R
2..

R

R

ccc

bbb

cba

SHL



  

taking common b from R 2   and c from R 3 ,   

111

1112..

cba

bcSHL   

 

SHRbcSHL ..0)0(2..   

(viii). 

453

336

127

353

536

727

153

236

627















 

4353

3536

1727

153

236

627

..











SHL  

36

27
)43(

53

27
)35(

53

36
)17(.. 





SHL  

































36

27
4

53

27
)3(

53

36
1

36

27
)3(

53

27
5

53

36
7.. SHL

 

453

336

127

353

536

727

..











SHL  

(ix). 

0

0

0

0









cb

ba

ca
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0

0

0

..

cb

ba

ca

SHL







  

Multiply R1 by b, R2 by c and R3 by a, also dividing 

det. By abc, 

0

0

0
1

..

acab

bcac

bcab

abc
SHL







  

321

0

0

000
1

.. RRR

acab

bcac

bcbcacacabab

abc
SHL 







  

0

0

000
1

..

acab

bcac
abc

SHL



  

SHR
abc

SHL ..0)0(
1

..   

Q6. Find the values of x if, 
(i). 

30

01

431

13



x

x

 

Expanding by R1, 

30
1

31

0

41
1

01

43
3 







x
x

x
 

30)31()40(1)40(3  xxx  

303412 2  xxx  

01833 2  xx  

062  xx  

06232  xxx  

0)3(2)3(  xxx  

0)2)(3(  xx  

02;03  xx  

2;3  xx  

)}3,2{(x  

(ii). 

0

22

211

311









x

x

x

 

Expanding by R1, 

0
22

11
3

2

21
)1(

2

21
1 











 x

x
x

x

x
 

0))1(22(3)4)(1())2(2)1((1  xxxxx  

0)222(3)44()4(1 22  xxxxxx  

0666444 22  xxxxxx  

022 2  xx  

0)1(2 xx  

01;02  xx  

1;0  xx  

)}1,0{(x  

(iii). 

0

63

22

121



x

x  

Expanding by R1, 

0
63

2
1

3

22
2

6

2
1 

x

xx

x
 

0)312(1)62(2)12(1 2  xxx  

0312124122  xxx  

01272  xx  

012342  xxx  

0)4(3)4(  xxx  

0)3)(4(  xx  

03:04  xx  

3:4  xx  

)}4,3{(x  

Q6. Evaluate the followings: 
(i). 

6214

5321

3052

7243




 

34

32

31

4

2

3

141070

5321

7610

81120

RR

RR

RR















  

14107

761

8112







  

107

61
)8(

147

71
11

1410

76
2












  

)4210(8)4914(11)7084(2 

)52(8)63(11)14(2   
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41669328  305  

(ii). 

2273

6125

1204

1132







 

14

13

12

2

2

00131

5057

3060

1132

RR

RR

RR













  

0131

557

360





  

131

57
3

01

57
)6(

013

55
0








  

)591(3)50(60  )86(3)5(6  228  

(iii). 

1102

1179

2130

1193









 

14

13

12

2091

20166

30123

1193

RR

RR

RR













  

291

2166

3123





  

91

166
3

21

26
12

29

216
3








  

)70(3)14(12)14(3 

0)70(3)14(12)14(3   

Q8. Show that, 

3)1)(3(

111

111

111

111

 xx

x

x

x

x

 

 

x

x

x

x

SHL

111

111

111

111

..   

4321

113

113

113

1113

.. CCCC

xx

xx

xx

x

SHL 









  

x

x

x
xSHL

111

111

111

1111

)3(..   

14

13

12

R

R

R

1000

0100

0010

1111

)3(..

R

R

R

x

x

x
xSHL












  

100

010

001

)3(..









x

x

x

xSHL  

100

010

001

)1)(3(.. 3 xxSHL  

)1()1)(3(.. 3 xxSHL  

SHRxxSHL ..)1)(3(.. 3   

Q9. Find |𝐴𝐴𝑡| and |𝐴𝑡𝐴| if, 
 (i) 








 


312

123
A  





















31

12

23
tA  

Consider, 


























 


31

12

23

312

123
tAA  















914326

326149
tAA  
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









145

514
tAA  

145

514
|| tAA  

171)5(5)14(14|| tAA  

Now, 








 




















312

123

31

12

23

AAt
 

























913263

321426

632649

AAt
 



















1013

158

3813

AAt
 

1013

158

3813

|| AAt
 

13

58
3

103

18
8

101

15
13|| AAt  

0)7(3)77(8)49(13|| AAt  

(ii). 





















32

11

12

43

A  











3114

2123
tA  





























3114

2123

32

11

12

43

tAA  





















13578

5237

73510

1871025

tAA  

 

13578

5237

73510

1871025

|| tAA  

21

13571

5234

7355

1871025

|| CCAAt   

43

42

41

4

5

15

13571

4718250

5822300

3071181650

||

RR

RR

RR

AAt













  

471825

582230

307118165

||







tAA  

1825

2230
307

4725

5830
)118(

4718

5822
165||














tAA  

0)10(307)40)(118()10(165|| tAA  

Now, 





























32

11

12

43

3114

2123
AAt  
























2721

2118

9111661212

612124149
AAt  

2721

2118
|| AAt  

)21(21)27(18|| AAt  

45)21(21)27(18|| AAt  

Q10. If A is a square matrix of order 3 then 

show that |kA|=k3|A|. 
Let, 



















333231

232221

131211

aaa

aaa

aaa

A  





































333231

232221

131211

333231

232221

131211

kakaka

kakaka

kakaka

aaa

aaa

aaa

kkA  
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333231

232221

131211

||

kakaka

kakaka

kakaka

kA   

333231

232221

131211

..||

aaa

aaa

aaa

kkkkA   

|||| 3 AkkA   

Hence, proved. 

Q11. Find the value of    if A and B are 

singular: 



















132

637

34 

A  

132

637

34

||



A  

45560)621(3)127()183(4||  A  

515|| A  

Since A is singular so, 

0|| A  

30515    























312

1023

1528

0215



B  

312

1023

1528

0215

||







B  

34

32

3R

R

0167

1023

0505

0215

||
R

R
B











 

167

505

215

||







B  

)0)6(5(2)355(1))6(50(5||  B  

60103015025)6(10)30(1)6(25||  B

Since  B   is singular so, 

0|| B  

406015    

Q12. Which of the following matrices are 

singular and which of them are non-singular: 
(i). 



















420

113

301

 

Let, 



















420

113

301

A  

to check the A  is singular we have, 

420

113

301

|| A  

021)6(3)12(0)6(1|| A  

So A is non-singular. 

 

(ii). 





















532

011

132

 

Let, 























532

011

132

A  

to check the A  is singular we have, 

532

011

132

||





A  

0)5(1)5(3)5(2|| A  

 

So A  is singular. 

(iii). 

























4313

2132

3121

1211

 

Let, 
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

























4313

2132

3121

1211

A  

to check the A  is singular we have, 

4313

2132

3121

1211

||







A  

14

13

12

3

2

7340

4310

2310

1211

||

RR

RR

RR

A















  

734

431

231

||







A  

090)15(2)23(3)9(1|| A  

So, A  is non-singular. 

 

Q13. Find the inverse of 





















142

311

012

A and 

show that A-1A=I3. 

(i). 





















142

311

012

A  

As we know that  

||

1

A

adjA
A   

142

311

012

||



A  

027)2(0)5(1)11(2|| A  

Hence, A is singular so its inverse exist, 
t

aaa

aaa

aaa

adjA



















333231

232221

131211

 

11
14

31
)1( 11

11 



 a       5

12

31
)1( 21

12  a  

2
42

11
)1( 31

13 



 a      1

14

01
)1( 12

21 


 a

2
12

02
)1( 22

22  a          10
42

12
)1( 32

23 


 a  

3
31

01
)1( 13

31 


 a         6
31

02
)1( 23

32 


 a  

3
11

12
)1( 33

33 


 a  

















































3102

625

3111

363

1021

2511
t

adjA  

 

Putt values, 

27

3102

625

3111

1






















A  

Now, 













































142

311

012

3102

625

3111

27

11AA  

























3300121026104

660242512210

330121116122

27

11AA  



















270

0270

0027

27

11AA  

3

1

10

010

001

27

27
IAA 


















 

Hence, proved. 

Q14. Verify that (𝐴𝐵)−1 = 𝐵−1𝐴−1 if, 
(i). 


























14

13
;

01

21
BA  

we have to show that,  ,)( 111   ABAB   

Consider, 






































0103

2183

14

13

01

21
AB  
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













13

15
AB  

and, 

||

)(
)( 1

AB

ABadj
AB   

2
13

15
|| 




AB  















53

11
)(ABadj  
































2
5

2
3

2
1

2
1

1

2

53

11

)(AB  

Now, 

||
;

||

11

B

adjB
B

A

adjA
A    

1
14

13
||;2

01

21
|| 







 BA  





















 


34

11
;

11

20
adjBadjA  

putt values, 

1

34

11

;
2

11

20

11

























 

  BA  

2

53

11

2

11

20

1

34

11

11

























 
















 AB  















2
5

2
3

2
1

2
1

11AB  

Hence, proved. 

Q15. Verify that (𝐴𝐵)𝑡 = 𝐵𝑡𝐴𝑡 if, 


























 


10

23

11

;
130

211
BA  

we have to show that,  ,)( ttt ABAB    








































 


160090

221031

10

23

11

130

211
AB  





















 


53

92
)(

59

32
tABAB  

Now, 






























101

031
;

12

31

01
tt BA  





























12

31

01

101

031
tt AB  















53

92
tt AB  

Hence, proved. 

Q16. If 






 


13

12
A then verify that

.)()( 11   tt AA   

 5
13

12
|| 


A  













23

11
adjA  

A1  1
5

1 1

3 2
 A1t  1

5

1 3

1 2
 

Now, 

5
11

32
||

11

32














 tt AA  








 


21

31
tadjA  








 


21

31

5

1
)( 1tA  

Hence, proved. 

Q17. If A and B are non-singular matrices. 

Then show that, 
(i) (𝐴𝐵)−1 = 𝐵−1𝐴−1 

Given that A andBare non-singular matrices then the 

inverse of A and B are exists. 

Consider, 

)())(( 1111   ABBAABAB  
1111 )())((   ABBAABAB  

111 ))((   AIAABAB  
111 ))((   AAABAB  

IABAB  ))(( 11  

Now, consider, 

BAABABAB )())(( 1111    
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IBBABAB 111 ))((    

BBABAB 111 ))((    

IABAB  ))(( 11  

hence, AB   is the inverse of ,11  AB  so, 
111)(   ABAB  

(ii).  (𝐴−1)−1 = 𝐴 

Given that A is non-singular so, 1A   exist, consider, 

IAA 1  
and, 

11 AA  

which shows that A 1   is the inverse of A, then, 

  AA 
 11  
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