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SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Construct a differential equation by the elimination of the arbitrary 

constants 𝑎 and 𝑏 from the equation 𝑎𝑥2 + 𝑏𝑦2 = 1. 4 CO1 

Q 2 Solve the differential equation 𝑦 = 3𝑥 + log 𝑝 for 𝑝. Here 𝑝 stands for 
𝑑𝑦

𝑑𝑥
. 4 CO2 

Q3 Find the complete solution of the following differential equation: 

𝑑3𝑦

𝑑𝑥3
−

𝑑2𝑦

𝑑𝑥2
+ 3

𝑑𝑦

𝑑𝑥
+ 5𝑦 = 𝑒𝑥 cos 𝑥 

4 CO3 

Q4 Solve the following simultaneous equations: 
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑧 + 𝑒𝑥,

𝑑𝑧

𝑑𝑥
+ 𝑧 = 𝑦 + 𝑒𝑥 4 CO4 

Q5 Classify the following partial differential equation 

(a) 2
𝜕2𝑢

𝜕𝑥2 + 4
𝜕2𝑢

𝜕𝑥𝜕𝑦
+ 3

𝜕2𝑢

𝜕𝑦2 = 2  

 

(b) 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 +
𝜕2𝑢

𝜕𝑧2 +
𝜕2𝑢

𝜕𝑦𝜕𝑧
+

𝜕2𝑢

𝜕𝑧𝜕𝑦
= 0 

4 CO5 

SECTION B  

(4Qx10M= 40 Marks) 

Q6 Solve the following differential equation: 

(2𝑥𝑦4𝑒𝑦 + 2𝑥𝑦3 + 𝑦)𝑑𝑥 + (𝑥2𝑦4𝑒𝑦 − 𝑥2𝑦2 − 3𝑥)𝑑𝑦 = 0 10 CO2 

Q7 Find the complete solution of the differential equation: 

 𝑥2 𝑑2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 5𝑦 = sin(log 𝑥). 10 CO3 



Q8 Solve the following simultaneous equations: 

 𝐷2𝑥 − 𝐷𝑦 = 2𝑥 + 2𝑡, 𝐷𝑥 + 4𝐷𝑦 = 3𝑦 

Where 𝐷 stands for 
𝑑

𝑑𝑡
 

 

10 CO4 

Q9 Find the general solution of the partial differential equation 

{𝑚𝑦(𝑥 + 𝑦) − 𝑛𝑧2}
𝜕𝑧

𝜕𝑥
− {𝑙𝑥(𝑥 + 𝑦) − 𝑛𝑧2}

𝜕𝑧

𝜕𝑦
= (𝑙𝑥 − 𝑚𝑦)𝑧 

                                                  OR 

Find the integral surface of the partial differential equation  

(𝑥 − 𝑦)
𝜕𝑧

𝜕𝑥
+ (𝑦 − 𝑥 − 𝑧)

𝜕𝑧

𝜕𝑦
= 𝑧 through the circle 𝑧 = 1, 𝑥2 + 𝑦2 = 1.  

10 CO5 

SECTION-C 

(2Qx20M=40 Marks) 

Q10 (a) Use variation of parameter method to solve the following 

differential equation  

𝑑2𝑦

𝑑𝑥2
+ 𝑎2𝑦 = tan 𝑎𝑥 

(b) Find the complete solution of the following differential equation: 

(𝐷2 + 9)𝑦 = 𝑥 sin 𝑥 , 𝐷 ≡
𝑑

𝑑𝑥
 

                                                   OR 

(a) Evaluate the solution of the initial value problem 

(𝐷2 + 1)2 = 24𝑥 cos 𝑥 

     given that 𝑦 = 𝐷𝑦 = 𝐷2𝑦 = 0 and 𝐷3𝑦 = 12 when 𝑥 = 0. 

 

(b) Solve the following differential equation 

 (3x + 2)2 (
𝑑2𝑦

𝑑𝑥2
) + 3(3x + 2) (

𝑑𝑦

𝑑𝑥
) − 36𝑦 = 3𝑥2 + 4𝑥 + 1 

 

10+10 CO3 

Q11 (a) Using Charpit’s method, find a complete integral of  

𝑝2 − 𝑦2𝑞 = 𝑦2 − 𝑥2, 𝑝 =
𝜕𝑧

𝜕𝑥
 and 𝑞 =

𝜕𝑧

𝜕𝑦
 

 

(b) Solve the partial differential equation 

(2𝑥2 + 𝑦2 + 𝑧2 − 2𝑦𝑧 − 𝑧𝑥 − 𝑥𝑦)
𝜕𝑧

𝜕𝑥

+ (𝑥2 + 2𝑦2 + 𝑧2 − 𝑦𝑧 − 2𝑧𝑥 − 𝑥𝑦)
𝜕𝑧

𝜕𝑦
= (𝑥2 + 𝑦2 + 2𝑧2 − 𝑦𝑧 − 𝑧𝑥 − 2𝑥𝑦) 

10+10 CO5 

 




