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Chapter 1
Systems of Linear Equations and Matrices
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MATRICES AND MATRIX OPERATIONS
Q1)

Q2)
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Q) Let

Q) Compute the inverses of the following matrices.
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Q)

Q)

Q)
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Chapter 2
Determinants

3. Find 1A
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4. solve by Cramer's rule,
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evaluate the determinant



11



12

Chapter 3
Vectors in 2-Space and 3-Space
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Final Exams Sheets
Sheet (1)

:Answer the following questions

Q1: Let 









40
21

A ,

















3
2
0

1
3

4
B . Compute the following (where possible)

1) TB2          2) AB              3) BA               4) )3( Atr   5) 2A                 6) 2A

Q2: Let 






 


30
11

A  , 










13
01

B , 






 


04
15

C  .

Show that )()( CBACBA 

Q3: Compute the inverses of the following matrices ( where possible)











21
44

A, 4)









42
63

B , 3)

















1
0
0

0
1
0

3
0
1

C, 2)




















4000
0100
0020
0002

D1)

Q1: Let

















49
6

1
2
2

c

ba

A

1) If A   is symmetric, then a  , b  , c

 2) If A   is triangular, then a  , b  , c

Q2: If 









dc

ba
A   verify that )det(3)3det( 2 AA 
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Q3: Let

















1
4
0

0
2
1

1
1
1

A .

1) Find )det(A

2) Find )(Aadj

3) Find 1A            [using )(
)det(

11 Aadj
A

A   ]

 4) Solve
















































3
7
0

1
4
0

0
2
1

1
1
1

3

2

1

x

x

x

Q1: Let   ,

Find      1)             2)             3)

Q2: Given   ,  find  a,b,c and d

Q3:                          Let

1) find the

2) find   for

Q1: Choose the correct answer

1- The linear system has (one solution, many solutions,  no solutions )

2-  If   is symmetric matrix,   then

3 -  is                                                ( )
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4-  If      then

5-  The matrix   is                               ( diagonal ,    symmetric   ,    triangular )

--

Q2:    Let  .    Find     1)

------

Q3 : Solve the following system:

Q1: Choose the correct answer

1-  The linear system has (one solution, many solutions,  no solutions )

2-  If   is symmetric matrix,   then

3 -  is                    ( )

4 -  If      then

5 - The matrix   is                               ( diagonal ,    symmetric   ,    triangular )

--

Q2:    Let  .    Find     1)

Q3 : Solve the following system:
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Sheet (2)

Answer the following questions

Question 1 :

Let             and        be  (n×n) invertible square matrices.

Determine whether the statement true (√ ) or false ( × ) :

1 ) (           )

2 ) (           )

3 ) (           )

4 ) (           )

5 ) (           )

6 ) (           )

7 ) (           )

8 ) (           )

9 )                                          (           )

10 ) (           )

A B B A

( )T T TA B B A

( )  + A CA B C A B 

1If  5 ,  then 5AB I A B 

If  ,  thenA C A B B C 

1 1A A A A I  

1 1 ( ) ( )T TA A 

1 1 . ( )
det( )

A adj A
A

 

det( . ) det( ).det( )A B A B

1 1det( ) [det( )]A A 

,A B C
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Question 2 :

Let                                             and

1) Calculate 4A B     and 3B A

    2) Calculate tr( )A and
TA

    3) Calculate det( )A

Question 3 :

(i) Find a  and b  for which A  is symmetric,

  (ii)  Let                        calculate 3 3,A A

( C ) Let                        calculate 1B

Question 4 : Let

1)  Calculate the characteristic polynomial of  the matrix .A

2) Calculate the Eigen-values  of .A

3) Calculate
1.A

Question 5 :          Solve the following system :

2 9x y z  
2 4 3 1x y z  
3 6 5 0x y z  

2 1 3
A 0 4 2

1 0 1

 
   
  

1 5 2
B 1 0 1

3 2 1

 
   
  

6 3
1 2 5
3 5 3

a b a

A

  
   
  

2 0
,

0 3
A
 
  
 

2 0 0
3 1 4
6 0 5

A

 
   
  

1 2
1 3

B
 
  
 
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Sheet (3)

Answer the following questions

Question 1 :

Let             and        be  (n×n) invertible square matrices.

Determine whether the statement true (√ ) or false ( × ) :

1 ) (           )

2 ) (           )

3 ) (           )

4 ) (           )

5 ) (           )

6 ) (           )

7 ) (           )

8 ) (           )

9 ) (           )

10 ) (           )

A B B A

( )T T TA B B A

( )  + A CA B C A B 

1 1
8If  8 ,  thenAB I A B 

If  ,  thenAC AB B C 

1 1A A A A I  

1 1 ( ) ( )T TA A 

tr( ) tr( ) tr( )A B A B 

det( ) det( ) det( )A B A B  

  11det( ) det( )A A
 

,A B C
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Question 2 :

Let                                             and

    1) Calculate 2A B  and 2 3B A .

    2) Calculate tr( ),  BTB .
    3) Find det( )B  .

Question 3:

(A) Find a  and b  for which A  is symmetric,

  (B)  Let find
3 3,A A

.

( C ) Let                        calculate 1B   .

Question 4: Solve the following system :

2 1x y z  
2 3 2 2x y z  
4 2 3 9x y z  

Question 5: Let

1)  Calculate the characteristic polynomial of  the matrix .A

2) Calculate the Eigen-values  of .A

3) Calculate
1.A

1 3 4
A 2 4 2

0 1 5

 
   
  

1 3 2
B 2 6 3

3 1 3

 
   
  

1 2
6 3 4
2 4 3

a b a

A

 
    
    

2 0
,

3 5
B
 
  
 

1 0
0 4

A
 
  
 

2 0 0
1 1 5
4 0 3

A

 
   
  
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Sheet (4)

Answer the following questions :

Q1: Let 









14
05

A , 









502
312

B . Compute the following (where possible)

1) AB    2) BA        3) )( 2Atr             4) TB2   5) )( Aadj

Q2: Let 






 


02
14

A  , 






 


20
13

B , 









15
30

C  .

Show that         1) )det(3)3det( 2 AA 

                          2) ACABCBA  )(

Q3: Compute the inverses of the following matrices (where possible)

1) 






 


3
1

4
2

A ,                      2)




















4000
0300
0060
0004

D 3)




















4000
0300
0000
5074

T

Q4:      1)   Find the value of k  if the matrix 









3
51

k
B is symmetric

2) Find the norm |||| v  of the vector )2,5,4( v

                 3) Find the eigen-values of the matrix 









3
2

4
1

A

Q5: Solve the following system:

4
42

1032

31

21

321





xx

xx

xxx
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Sheet (5)

Question1: Choose the correct answer
1)  The matrix   is --------

Column matrix Row matrix Square matrix

2)  If    then =---------

1 2 6

3)  is ----

4)  The matrix   is --------

diagonal symmetric triangular

5)  If                 then  =------

5 -5 9

6)  The  of the matrix  is -------

7)  The  matrix  is   if and only if -----------

8)  If  then  =---------

9)  The linear system   has -----

one solution many solutions no solutions
10) If   is  matrix,   then =-------

Question2:  Let   ,     Find

1-

2-

3-

4-

5- The  of
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Question3: Find the  of

Question4: the following system:

Question5: Given   and ,  find

1)

2)

3)

4) The  vector that has the same direction  of

5) Determine whether the vectors  and  are linearly  independent or

linearly  dependent in
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Sheet (6)

Answer the following questions

Q1:  If





















3
2
8

6
0
1

4
3
4

A and

















4
2
0

6
1
3

1
5

0
B   are two matrices, then find

1) TBA )2(     2) AB          3) )( BAtr 

Q2:      If )3,2,1(1 v  and )6,4,2(2 v  are two vectors

1) Find 21 vv 

2) Find the norm of 2v  ; ||2|| v

3) Find the distance between 2,1 vv ; )2,1( vvd

4) Find the unit vector in the direction of 2v
2v

                  5) Is 2,1 vv  linearly independent or linearly dependent?

Q3: (1) Find a, b and c for which A  is symmetric matrix,





















3
22

3
1

6 ca

a

ba

A

           (2) If

















4
0
0

0
1

0

0
0
5

D  then find

                                                 1) 2D                      2) 1D                        3) 3D

Q4:      1) Find the Inverse of the following matrices:








 


2
1

4
5

A  ,

















4
0
0

0
1
0

4
2
1

B

(2)  Find the eigenvalues of the matrix 






 


1
1

3
2

A
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Q5 Let














 


1
1
1

0
2

2

2
1
1

A

1) Find )det(A

2) Find )(Aadj

3) Solve














































 


5
0
2

1
1
1

0
2

2

2
1
1

3

2

1

x

x

x


