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Attempt any four questions. All questions carry equal marks. 

1. Define an exact differential equation. For the following equation find value of 𝐴 such that the      
equation is exact and solve that equation 

 (𝑥ଶ + 3𝑥𝑦)𝑑𝑥 + (𝐴𝑥ଶ + 4𝑦)𝑑𝑦 = 0. 

     Solve the differential equation  4𝑦 = 𝑥ଶ + 𝑝ଶ. 

2. Given that 𝑦 = 𝑥ଶ and 𝑦 = 𝑥ହ are solution of the corresponding homogeneous equation of the 
differential equation  

𝑥ଶ
𝑑ଶ𝑦

𝑑𝑥ଶ
− 6𝑥

𝑑𝑦

𝑑𝑥
+ 10𝑦 = 3𝑥ସ + 6𝑥ଷ. 

    Using this, find general solution of this non-homogeneous equation. 

3. Solve the following system of equations 

𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
− 𝑥 − 3𝑦 = 𝑒௧ 

𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
+ 𝑥  =     𝑒ଷ௧ . 

4. Solve the differential equation     

                                     𝑥ଷ ௗయ௬

ௗ௫య − 𝑥ଶ ௗమ௬

ௗ௫మ + 2𝑥
ௗ௬

ௗ௫
− 2𝑦 = 𝑥ଷ. 

    Solve initial value  problem  

                                   
ௗమ௬

ௗ௫మ − 6
ௗ௬

ௗ௫
+ 8𝑦 = 0,       𝑦(0) = 1,      𝑦ᇱ(0) = 6. 

5. Find the integral of  𝑞 = (𝑧 + 𝑝𝑥)ଶ using Charpit’s Method. 

    Eliminate the arbitrary function  f  from the equation 

                          𝑧 = 𝑥 + 𝑦 + 𝑓(𝑥𝑦). 

6. Reduce the equation 
𝜕ଶ𝑧

𝜕𝑥ଶ
=

𝜕ଶ𝑧

𝜕𝑦ଶ
 

    to canonical form. 
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