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Attempt any four questions. All questions carry equal marks. 

1. Determine the constant 𝐴 such that the differential equation  

(𝐴𝑥 𝑦 + 2𝑦 )𝑑𝑥 + (𝑥 + 4𝑥𝑦)𝑑𝑦 = 0  

       is exact and solve the resulting exact equation.  

Solve the following initial value problems: 

i) + 𝑦 = 𝑥 𝑦 ,    𝑦(2) = −1, 𝑥 > 0. 

ii) (3𝑥𝑦 + 𝑦 )𝑑𝑥 + (𝑥 + 𝑥𝑦)d𝑦 = 0,  𝑦(1) = −1 . 
 

 
2. Find the orthogonal trajectory of the family 𝑦 = 𝑐 sin 𝑥 that passes through the point (2𝜋, 2). Also 

find the family of oblique trajectory that intersects the family of circles 𝑥 + 𝑦 = 𝑐  at an angle  .  

Show that the family of confocal conics  + = 1, where 𝑎 and 𝑏 are fixed constants and 𝜆 is 

the parameter, is self orthogonal.  
 
 

3. Show that the set  {1, 𝑥, 𝑥 } of functions forms a basis for the solution set of a differential equation. 
Also, find such a differential equation.   

 
Find the general solution of the second order equation 𝑡 𝑦 + 2𝑡𝑦′ − 2𝑦 = 0 given that  𝑦 (𝑡) = 𝑡 is 
a solution.  Also solve the initial value problem  

𝑦 + 3𝑦 − 4𝑦 = 0,   𝑦(0) = 1,   𝑦 (0) = 0,   𝑦 (0) =
1

2
. 

 
 
4. Find the general solution of the following differential equations: 

i) − 3 + 2𝑦 = 2𝑥 + 3𝑒 . 

ii) − 2 + 𝑦 = 𝑒 log 𝑥. 

iii) 𝑥 − 𝑥 − 3𝑦 = 𝑥 log 𝑥. 

 



5. Find the partial differential equation arising from the equation 𝑎𝑥  +  𝑏𝑦  + 𝑧  =  1, where  
𝑧 =  𝑧 (𝑥, 𝑦).  

Find the general solution of the linear partial differential equation  

(𝑦 + 𝑥𝑢)𝑝 −  (𝑥 + 𝑦𝑢)𝑞 =  𝑥  – 𝑦 .  

      Using 𝑣 = ln 𝑢 and 𝑣 =  𝑓(𝑥) +  𝑔(𝑦), solve the equation               

𝑦  𝑢  +  𝑥  𝑢  =  (𝑥𝑦𝑢) ,   𝑢(𝑥, 0) =  𝑒 . 
 
 
6. Reduce the following equations to canonical form and hence find their solutions 

i) 𝑢  –  𝑦𝑢  =  1 + 𝑢. 
ii) 𝑦 𝑢  + (𝑥 + 𝑦)𝑢  +  𝑥 𝑢  =  0,   𝑦 ≠ 𝑥. 

iii) 𝑢  –  4𝑢  +  4 𝑢  =  0.  
 
 

 

 


