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Q. 1 [5] 

Find the value of  δ for which the following linear system of equations 

𝑥 + 𝑦 + 𝑧 + 𝑡 = 4 

  𝑥 + δ𝑦 + 𝑧 + 𝑡 = 4  

  𝑥 + 𝑦 + δ𝑧 + (3 − δ)𝑡 = 6 

 2 𝑥 + 2𝑦 + 2𝑧 + (δ − 5)𝑡 = 6 

has (i) no solution  (ii) infinitely many solutions 

Answer 

The Augmented matrix of the given system is given by 

A=[

1     1     1              1              4
1     δ          1              1              4     
1
2
    
1
2

    
δ
2
      

       3 − δ      
        δ − 5       

6
6

] 

A~[

1     1      1                     1                     4
0     δ − 1       0                     0                    0 
0
0

    
0
0

    
δ − 1
    0

      
       2 − δ              
        δ − 7              

2 
−2   

] 

A~[

1     1     1                    1                  4
0     δ − 1          0                    0                  0    
0
0

    
0
0

    
δ − 1
  0

      
       −5              
        δ − 7          

0 
−2    

] 

Hence, (i) the system has no solution if δ ∈ {1,7} (ii) the system has infinitely many solutions 

if  δ ∈ { }. 

Q. 2 [4+3=7] 

(a) If 𝐀 = [
3 7

2 5
] , Find  𝐀 + 𝐀T + 𝐀−1 

Answer 

𝐀 + 𝐀T + 𝐀−1 = [
3 7

2 5
] + [

3 2

7 5
] + [

  5 −7

−2    3
] 

                           = [
11 2
7 13

] 

(b) If the inverse of 2𝐀 is  [
  2 −2
−3    5

], Find the matrix 𝐀. 

Answer 



(2𝐀)−1 = [
  2 −2

−3    5
] 

1

2
(𝐀)−1 = [

  2 −2

−3    5
] 

𝐀−1 = [
  4 −4

−6   10
] 

∴ 𝐀 =
1

16
[
 10   4
6   4

] 

        = [
 5/8  1/4

 3/8  1/4
] 

Q. 3 [5] 

For the following linear system of equations:  𝑥 − 𝑧 = 6, 𝑥 + 𝑦 + 𝑧 = −3, − 𝑥 + 𝑦 = 12 

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

then find the solution of the given system. 

Answer 

(A|𝐈)=(
   1 0 −1
   1 1   1
−1 1   0

|
1 0 0
0 1 0
0 0 1

),  

−𝑅1+𝑅2,
 𝑅1+𝑅3
⇒     (

1   0 −1
0   1    2
0   1  −1

|
   1 0 0
−1 1 0
   1 0 1

) 

−𝑅2+𝑅3
⇒     (

1   0 −1
0   1    2
0   0 −3

|
   1    0 0
−1    1 0
   2 −1 1

)  

𝑅3+𝑅2
⇒    (

1   0 −1
0   1   −1 
0   0  −3

|
   1    0 0
   1   0 1
   2 −1 1

) 

−
1

3
𝑅3

⇒  (
1   0 −1
0   1  −1 
0   0     1 

|
   1    0 0
   1   0 1
  −2/3 1/3 −1/3

) 

 

𝑅3+𝑅1,
𝑅3+𝑅2
⇒     (

1   0 0
0   1  0 
0   0  1 

|

   1/3  1/3 −1/3
   1/3  1/3     2/3
 −2/3  1/3 −1/3

) 

∴ 𝐀−1 = (

   1/3  1/3 −1/3
   1/3  1/3     2/3
 −2/3  1/3 −1/3

) 

∴ X=A−1𝐁 



       = (

   1/3  1/3 −1/3
   1/3  1/3     2/3
 −2/3  1/3 −1/3

)(
   6
−3
   12

) = (
  −3
     9
  −9

) 

The solution is 𝑥 = −3, 𝑦 = 9 , 𝑧 = −9. 

Q. 4 [4] 

Evaluate the determinant of a matrix A by using row operations  

where A=

[
 
 
 
 
  1     3
−2    −7

     
1    5    3
0  −4    2

   0      0 
    0       0
   0      0

     
1      0     1 
2
0
      

1
1
   
 1 
 1 ]
 
 
 
 

 

Answer 

det(A)=(-1)(2) |
|

  1      3
   0        1

        1     5      3
−2   −6   −8

 0      0 
   0       0
  0      0

      
 1      0       1
  0
  0
      1

0
   −1
   1

|
| 

                                ∴ det(A)=(-1)(2)(1)=-2 

Q. 5 [4] 

Use Cramer’s rule to solve the following linear system of equations: 

𝑥 + 𝑦 = 1 

  𝑥 + 2𝑦 + 𝑧 = −1 

  𝑥 + 3𝑦 − 𝑧 = 2 

Answer 

det(A) = |
1       1      0
1
 1 
    

 2 
3
   

   1
−1
| = −3    ,  det(A1) = |

   1     1     0
−1
   2
    

2
3
  
   1
−1
| = −4 

det(A2) = |
1         1     0
1
 1 
    

−1 
   2

  
   1
−1
| = 1, det(A3) = |

1         1      1
1
 1 
    

   2 
  3

  −1
     2

| = 5 

∴ The solution is given by  

𝑥 =
det(A1)

det(A)
=
−4

−3
=
4

3
, 𝑦 =

det(A2)

det(A)
=
  1

−3
= −

1

3
, 𝑧 =

det(A3)

det(A)
=
  5

−3
= −

5

3
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