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Instructions for the candidate: 

This question paper has six questions in all. Attempt any four. All questions carry equal marks.  

1. Solve the initial value problem  

(4𝑥 + 𝑦 − 3)𝑑𝑦 = (2𝑥 + 3𝑦 − 4)𝑑𝑥; 𝑦(1) = 1. 

Solve   𝑝3(𝑥 + 2𝑦) + 3𝑝2(𝑥 + 𝑦) + (𝑦 + 2𝑥)𝑝 = 0. 

Find an integrating factor and solve the differential equation: 

(𝑒𝑥+𝑦 − 𝑦)𝑑𝑥 + (𝑥𝑒𝑥+𝑦 + 1)𝑑𝑦 =  0. 

2. Find complete solution of the differential equation:     
𝑑3𝑦 

𝑑𝑥3 +
𝑑2𝑦

𝑑𝑥2 −
𝑑𝑦

𝑑𝑥
− 𝑦 = sin(2𝑥 + 3). 

Consider the differential equation: 
𝑑2𝑦

𝑑𝑥2 − 2
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 0. Show that 𝑒𝑥 sin 𝑥 and 𝑒𝑥 cos 𝑥 are 

linearly independent solutions of the differential equation. Find the general solution. Also find 

the solution 𝑦(𝑥) with the property 𝑦(0) = 2, 𝑦′(0) = −3. 

Solve  (2𝑥 + 3)2 𝑑2𝑦

𝑑𝑥2 − (2𝑥 + 3)
𝑑𝑦

𝑑𝑥
− 12𝑦 = 6𝑥. 

3. Solve the differential equation using the method of variation of parameters: 

𝑦" + 9𝑦 = 2sec  3𝑥. 

Solve   (𝑥2𝐷2 − 𝑥𝐷 − 3)𝑦 = 𝑥2𝑙𝑜𝑔𝑥. (where differential operator 𝐷 =
𝑑

𝑑𝑥
) 

Solve the following differential equation given that  𝑦 = 𝑒𝑥 is an integral: 

𝑥𝑦" − (2𝑥 − 1)𝑦′ + (𝑥 − 1)𝑦 =  0. 

4.  Solve the following system of differential equation  
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𝑑𝑥

𝑑𝑡
− 7𝑥 + 𝑦 = 0,

𝑑𝑦

𝑑𝑡
− 2 𝑥 − 5𝑦 = 0. 

Solve   
𝑑𝑥

𝑥2𝑦𝑧(𝑦2−𝑧2)
=

𝑑𝑦

𝑦
=

𝑑𝑧

𝑧
. 

Solve:  

zy𝑑𝑥 − 𝑧𝑥𝑑𝑦 − 𝑦2𝑑𝑧 =  0. 

5.  Eliminate the arbitrary function 𝑓 from the equation  

𝑓(𝑥 + 𝑦 + 𝑧,   𝑥2 + 𝑦2 − 𝑧2) =  0 

to find the corresponding partial differential equation. 

Find the general solution of the differential equation  

𝑝𝑥(𝑥 + 𝑦) −  𝑞𝑦(𝑥 + 𝑦) =  −(𝑥 − 𝑦)(2𝑥 + 2𝑦 + 2𝑧). 

Find the complete integral of the partial differential equation 

2𝑥𝑧 − 𝑝𝑥2 − 2𝑞𝑥𝑦 + 𝑝𝑞 = 0. 

6. Classify the following partial differential equation into elliptic, parabolic    or   

hyperbolic: 

𝑥2(𝑦 − 1)𝑟 − 𝑥(𝑦2 − 1)𝑠 + 𝑦(𝑦 − 1)𝑡 + 𝑥𝑦𝑝 − 𝑞 = 0 

where 𝑟 =  
𝜕2𝑧

𝜕𝑥2   , 𝑠 =  
𝜕2𝑧

𝜕𝑥𝜕𝑦
, 𝑡 =  

𝜕2𝑧

𝜕𝑦2 , 𝑝 =  
𝜕𝑧

𝜕𝑥
, 𝑞 =  

𝜕𝑧

𝜕𝑦
 

Form a partial differential equation by eliminating constants 𝑎, 𝑏 from the  

relation: 

𝑎𝑥2 + 𝑏𝑦2 + 𝑐𝑧2 = 1. 

Find the general solution of the differential equation 

𝑥2𝑝 + 𝑦2𝑞 = 𝑥 + 𝑦. 

Find the complete integral of  

𝑝𝑥 + 𝑞𝑦 + 𝑝𝑞 = 𝑧. 
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