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Q.5 a)  Reduce the following matrix into its normal form 

 and find its rank.  

 

  A=   
2 3 −1
1 −1 −2
3 1    3

  
−1
−4
−2

 

          6      3        0    -7  

 

 b) Find the Eigen values and Eigen vectors for the 

 given matrix.  

 

  𝐴 =  
5 4
1 2

  

 

Q.6 a) Obtain the partial differential equation by 

 eliminating the arbitrary function f: 

  𝑧 = 𝑓  
𝑦

𝑥   

 b) Solve the following p.d.e 

  x(y
2
+z)p-y(x

2
+z)q = z (x

2
-y

2
) 

Q.7 a) Solve the partial differential equation yq-xp=z 
 

 b) Solve the equation x
2
p

2
+y

2
q

2
=z

2
  

 

Q.8 a) Solve the following differential equation by method 

 of variation of parameter. 
  

    
𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 𝑡𝑎𝑛𝑥 

 

 b) Obtain the partial differential equation from the 

 relation z= (x+a) (y+b)  
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Q.1 a) Solve  
𝑑𝑥

𝑑𝑡
+ 𝑦 = 𝑠𝑖𝑛𝑡 

 

   
𝑑𝑦

𝑑𝑡
+ 𝑥 = 𝑐𝑜𝑠𝑡  

 

 b) Solve the differential equation 

   
𝑑2𝑦

𝑑𝑥2 − 2𝑡𝑎𝑛𝑥 ∙ 𝑦 − 5𝑦 = 0 by reducing it in  normal form.  

 

  A=  
5 4
1 2

  

 

Q.2 a)  Solve 𝑦 𝑑𝑥 +  1 − 𝑥2  𝑡𝑎𝑛−1𝑥 ∙ 𝑑𝑦 = 0 

 b)  Solve the differential equation  

  𝑥 𝑑𝑦 − 𝑦 𝑑𝑥 =  𝑥2 + 𝑦2𝑑𝑥 

 

Q.3 a)  Solve  
𝜕3𝑥

𝜕𝑥3 − 3
𝜕3𝑥

𝜕𝑥2𝜕𝑦
+ 2

𝜕3𝑧

𝜕𝑥𝜕 𝑦2 = 0  
 

 b) Solve the partial differential equation  

 

  (D - D' - 1)  (D - D' - 3) z=0 
 

Q.4 a)  Solve the partial differential equation  
 

   
𝜕2𝑧

𝜕𝑥2 + 3
𝜕2𝑧

𝜕𝑥𝜕𝑦
+ 2

𝜕2𝑧

𝜕𝑦2 = 𝑥 + 𝑦  

  

 b) Solve the equation zp+yq=x 
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