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Model Answer of MATH 107 for First MDT Exam S1 1446 

 

Q. 1: [3+1+1+1] 

 

Consider the following linear system of equations  

2

2

3

( 5)

x y z

x y z

x y z 

+ − =

+ + =

+ + − =

 

Determine for which values of   this system has  

(i) no solution (ii) infinitely many solutions (iii) unique solution. 

Ans: 

The augmented matrix is  

1 2 1 3

2

1 1 1 2

1 1   1 3    ,  

1 1 5

R R R R
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− + − +
 
 − 

 

2

2

1 1 1 2
1

0 0   2 1    
2

0 0 4 2

R

 

− 
 
 
 − − 
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2 3

2

1 1 1 2

1
0 0   1    ( 4)

2

0 0 4 2

R R

 

− 
 
  − − +
 
 − − 

 

1 1 1 2

1
0 0   1    

2

(2 )
0 0   0

2

 

 
 −
 
 
 
 −
 
 

 

(2 )
If 0 then 0 or 2.

2

 
 

−
= = =  

So, we have the following three cases. 

(i)  If  0 or 2,  . . 0, 2i e     − the system has no solution. 

(ii) If 0 or 2 = =  the system has infinitely many solutions (the third row is 0 0 0 0  ). 

(iii) The system has not a unique solution. 
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Q. 2: [3+3]  

For the following system of linear equations 

4

2 1

3

x y z

x y z

y z

+ + =

− + =

+ =

 

Find the inverse of the coefficient matrix by using elementary row operations, 

then find the solution of the given system. 

Ans: 

1 2

1   1  1 1 0 0

[ ] 1 1  2 0 1 0    

0   1  1 0 0 1

A I R R

 
 

= − − + 
 
 

 

         3 2

1   1  1   1 0 0

0 2  1 1 1 0     

0   1  1   0 0 1

R R

 
 

 − −  
 
 

 

   2 1 2 3

1 1  1  1 0 0

0 1  1  0 0 1    ,  2

0 2  1 1 1 0

R R R R

 
 

 − + + 
 − − 

 

1
33

1 0  0   1 0 1

0 1  1   0 0   1    

0  0  3 1 1  2

R

 − 
 

  
 − 

 

3 2

1 1 2
3 3 3

1 0  0   1 0 1

0 1  1   0 0   1 +   

0  0  1  

R R

 − 
 

 − 
 − 

 

11 1 1
3 3 3

1 1 2
3 3 3

1 0  0   1   0 1

0 1  0     [ ]   

0  0  1     

I A−

 − 
 

 − = 
 − 

 

1 1 1 1
3 3 3

1 1 2
3 3 3

  1   0 1

    

    

A−

− 
 

 = −
 
 − 
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1

1 1 1
3 3 3

1 1 2
3 3 3

  1   0 1 4 1

          1 2

    3 1

X A B− =

−     
     

= − =
     
     −     

 

The solution is 1, 2, 1.x y z= = =  

Q. 3: [3] 

Prove the identity  

( )( )( )

a a a a

a b b b
a b a c b d c

a b c c

a b c d

= − − −  

 Ans: 

1 2 2 3 3 4

1

1
    , ,

1

1

1

0
                    ( )( )( )

0 0

0 0 0

a a a a a a a

a b b b b b b
a R R R R R R

a b c c b c c

a b c d b c d

a a a

b a b a b a
a a b a c b d c

c b c b

d c

= − + − + − +

− − −
= = − − −

− −

−

 

Q. 4: [2+2+1] 

Let 

 2   0     3

  1   3     2

2   1  4

A

 
 

=
 
 − − 

 

Find ( )adj A  (the adjoint of A ). Use determinant to check whether the matrix A  is invertible or not.  

Ans: 

The cofactor matrix is 

 14      0     7

  3   2   2

9   1      6

C

− 
 

= − −
 
 − − 

 

 14      3   9

( )   0   2   1

  7   2      6

Tadj A C

− − 
 

= = − −
 
 − 

 

det( ) 7A A= = −  
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A  is invertible matrix. 

Q. 5: [5] 

Use Cramer’s Rule to solve the following linear system 

 

Ans: 

1

2 3

1 1  1 1 1  1

det( ) 2   0  3 6,  det( ) 0   0  3 6

1   1 1 1   1 1

1  1  1 1 1  1

det( ) 2   0  3 4,  det( ) 2   0  0 4

1   1 1 1   1  1

A A

A A

− −

= = − = = −

− −

−

= = = =

−

 

31 2
det( )det( ) det( ) 2 2

1,  y ,  z
det( ) det( ) 3 det( ) 3

AA A
x

A A A
= = = = − = = −   

Hence, the solution is 
2 2

1,  y ,  z
3 3

x = = − = −  
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2 3 0

1

x y z

x z

x y z

− + =

+ =

+ − =


