
 

www.mathcity.org  1 
 

 
 

Q1.If 
























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



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











212

101

213

&

015

132

521

BA  then 

show that 𝑨 + 𝑩 is symmetric. 
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212

101

213

015

132

521

BA  

Let, 

BAZ   
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
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

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




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











212

101

213

015

132

521

Z  

















































015

131

512

015

131

512
tZZ  

ZZ t   
So, Z  is symmetric matrix. 

Q2: If 





















231

123

021

A  then show that, 

(i). 𝑨 + 𝑨𝒕 is symmetric matrix. 

(ii). 𝑨 − 𝑨𝒕 is skew symmetric matrix. 





















231

123

021

A  

(i) Let, 
tAAZ   











































210

322

131

231

123

021

Z  













































421

245

152

421

245

152
tZZ  

ZZ t   
So, Z  is symmetric matrix. 

(ii)  Let, 

Z  A  A t
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




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

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
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


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131

231

123
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Z  

















































041

401

110

041

401

110
tZZ  

ZZZ tt 

























041

401

110

 

So, Z  is skew symmetric matrix. 

Q3: If A is a square matrix of order 3 then 

show that, 
(i). 𝑨 + 𝑨𝒕 is symmetric matrix. 

(ii). 𝑨 − 𝑨𝒕 is skew symmetric matrix. 

(i). Since A  is square matrix of order 3, then we have 

to show that tAA  is symmetric matirix. Let, 
tAAZ   

 ttt AAZ   

AAZ ttt  )(  

as  AA tt )(   
tt AAZ   

ZZ t   
So, Z  is symmetric matrix. 

(ii).Since A is square matrix of order 3, then we have 

to show that tAA  is symmetric matirix. Let, 
tAAZ   

 ttt AAZ   
tttt AAZ  )(  

as  AA tt )(   

)( ttt AAAAZ   

ZZ t   
So, Z  is skew symmetric matrix. 

Q4: If A and B are symmetric matrix and 

AB=BA. Show that AB is symmetric matrix. 
Given that A  and B  are symmetric matrix then by the 

definition, 

BBAA tt  ;  

 

To show that AB is symmetric matrix we have, 
ttt ABAB )(  
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Since 𝐴𝐵 = 𝐵𝐴, 

BAAB t )(  

as given that, ,BAAB    

ABAB t )(  

hence AB  is symmetric matrix. 

Q5: Show that 𝑨𝑨𝒕 and 𝑨𝒕𝑨 are symmetric 

for any matrix of 𝟐 × 𝟑. 
Let, 

tAAZ   
to show that Z is symmetric matrix we have, 

tttttttt AAAAZAAZ  )()(  

so, Z  is symmetric matrix. 

Now, let, 

AAF t  
to show that F is symmetric matrix we have, 

AAAAFAAF tttttttt  )()(  

So, F is symmetric matrix. 

Q6 If 













i

ii
A

1

1
, show that, 

(i). 𝑨 + (𝑨̅)𝒕 is Hermitian. 

(i). 𝑨 − (𝑨̅)𝒕 is skew Hermitian. 















i

ii
A

1

1
 

(i). let, 
tAAZ )(  

first, 





















 


ii

i
A

i

ii
A t

1

1
)(

1

1
 









































02

20

1

1

1

1

i

i

ii

i

i

ii
Z  



























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)(
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i

i
Z

i

i
Z t  

ZZ t )(  

So, Z is Hermitian matrix. 
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(ii). let, 
tAAZ )(  

first, 
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



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
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A t
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1
)(

1

1
 

 

 







































ii

ii

ii

i

i

ii
Z

2

2

1

1

1

1
 




















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
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

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ii
Z
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Z t

2

2

2

2
)(

2

2
 

ZZ t )(  

So, Z  is skew Hermitian matrix. 

Q7: If A is symmetric or skew symmetric, show 

that A2 is symmetric. 
Given that A is symmetric matrix, then by the 

definition, 

AAt   

we have to show that  2A   is symmetric, 

    tttt
AAAAA  .2  

  22 . AAAA
t

  

So, A  is symmetric matrix. 

Now, consider A is skew matrix then by the 

definition, 

AAt   

we have to show that 2A is symmetric, 

    tttt
AAAAA  )).((2  

  22 . AAAA
t

  

So, A  is symmetric matrix. 

Q8: If 
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
















i
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1

 find 𝑨(𝑨̅)𝒕. 
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 iiA

i
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Now, 

 
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Q9: Find the inverse of the following matrices 

by the row operations. 
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(i). 























222

020

321

 









































100

010

001

222

020

321

 

13 2

100

010

001

222

020

321

RRR 










































 

13 2

102

010

001

420

020

321

RRR 










































 

22
1

2

1

102

00

001

420

010

321

RR 










































 

23

21

2
1

2

2

112

00

011

400

010

301

RR

RR
R














































 

3

4
1

4
1

2
1

2
1

4

1
00

011

100

010

301

RR 



































 




 

31

4
1

4
1

2
1

2
1

4
3

4
1

2
1

300

100

010

001

RRR 










































 

Hence, the inverse of the matrix is, 























4
1

4
1

2
1

2
1

4
3

4
1

2
1

00  

(ii). 





















201

310

121

 








































100

010

001

201

310

121

R  

 

13

101

010

001

320

310

121

RRR 










































 

23

21

2

2

121

010

021

300

310

501

RR

RR
R










































 

2

121

010

021

300

310

501

RR 










































 

2

3
1

3
2

3
1

3

1
010

021

100

310

501

RR 








































 

32

31

3
1

3
2

3
1

3
5

3
4

3
2

3

5
111

100

010

001

RR

RR
R














































 

So, the inverse of the matrix is, 























3
1

3
2

3
1

3
5

3
4

3
2

111  

(iii). 





















110

012

231

 








































100

010

001

110

012

231

R  

12 2

100

012

001

110

470

231

RRR 












































 

32 6

100

612

001

110

210

231

RRR 










































 

23

21 3

712

612

1835

100

210

801

RR

RR
R













































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22

31

2

8

712

812

38511

100

010

001

RR

RR
R














































 

So, the inverse of the matrix is, 























712

812

38511

 

Q10: Find the rank of the following matrices. 
(i). 

























3453

1562

1211

A  





























33

11

43

21

53

11

12

11

52

21

62

11

1AofRank  















628

114
1AofRank  



















68

14

28

14
11AofRank  

  123202 AofRank  

Remaining non-zero number of row is 1 so we write it 

1. 

3AofRank  

(ii). 





























473

321

152

741

A  









































43

71

73

41

31

71

21

41

12

71

52

41

1AofRank  



















255

102

153

1AofRank  

 





















255

153

102

153

11AofRank  

Rank of A  2 
0

0
 2  0

 
Because remaining matrix is zero so we write it zero. 

2AofRank  

(iii). 



























33252

52432

23121

10313

A  











































32

13

32

03

22

33

52

13

52

13

22

03

42

33

32

13

21

13

31

03

11

33

21

13

1AofRank  























1191217

176611

5967

1AofRank  

































1117

57

917

97

1217

67

1711

57

611

97

611

67

11AofRank  











2139018

174141108
2AofRank  











21318

174108

9018

141108
12AofRank  

  131987271823 AofRank  

Remaining non-zero number of row is 1 so we write it 

1. 

4AofRank  
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