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1. a) Test for consistency and solve, 

  2𝑥 + 6𝑦 + 11 = 0 , 6𝑥 + 20𝑦 − 6𝑧 + 3 = 0 , 6𝑦 − 18𝑧 + 1 = 0. 

 b) Reduce the following matrix to normal form and hence find its rank: 

  [
8
0

−8  

1
3

−1
  

3
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−3
  
  6
  2
 4

]         

2.  a) Verify Cayley-Hamilton theorem for the matrix A and find its inverse: 

  𝑨 = [
2 −1 1

−1 2 −1
1 −1 2

]. 

 b) Show that the following matrix is unitary,   [

2+𝑖

3

2𝑖

3
2𝑖

3

2−𝑖

3

].     

3.  a)  Find the eigen values and eigen vectors for the matrix,  [
1 4
3 2

]. 

 b)  Verify that the following matrix is orthogonal:   [
cos 𝜃 0 sin 𝜃

0 1 0
sin 𝜃 0 cos 𝜃

] .   

4. a)  Find non-singular matrices P and Q such that PAQ  is in the normal form for 

the 

         matrix:  𝐴 = [
1 −1 −1
1 1 1
3 1 1

] 

 b)  Solve  
𝜕2𝑧

𝜕𝑦𝜕𝑥
= 𝑥𝑦.          

5. a) Solve   (𝑚𝑧 − 𝑛𝑦)
𝜕𝑧

𝜕𝑥
+ (𝑛𝑥 − 𝑙𝑧)

𝜕𝑧

𝜕𝑦
= 𝑙𝑦 − 𝑚𝑥. 

 b) Solve    2𝑥𝑧 − 𝑝𝑥2 − 2𝑞𝑥𝑦 + 𝑝𝑞 = 0.  

 

 



       

6. a) Solve the following equation:  
𝜕3𝑧

𝜕𝑥3
− 3

𝜕3𝑧

𝜕𝑥2𝜕𝑦
+ 4

𝜕3𝑧

𝜕𝑦3
= 𝑒𝑥+2𝑦. 

 b) Solve   
𝜕2𝑧

𝜕𝑥2
−

𝜕2𝑧

𝜕𝑥𝜕𝑦
+

𝜕𝑧

𝜕𝑥
= 𝑥2 + 𝑦2.        

7. a) Solve   (𝑥 − 𝑦)(𝑥𝑟 − 𝑥𝑠 − 𝑦𝑠 + 𝑦𝑡) = (𝑥 + 𝑦)(𝑝 − 𝑞). 

 b) Solve   𝑥𝑝 + 𝑦𝑞 = 3𝑧.   

 

*********** 


