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Course: Differential Equations Semester : III 
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Course Code: MATH 1034 Max. Marks: 100 

 
Instructions: All questions are compulsory. 
 

SECTION A 

(Scan and upload) (5Qx 4M = 20 Marks) 

  Marks COs 

Q 1 
Find the differential equation for the equation (𝑥 − 𝛼)2 + 𝑦2 = 𝛼2, 

where 𝛼 is an arbitrary constant. Also find the order of differential 

equation. 

[4] CO1 

  Q 2 Solve the differential equation 𝑥𝑦𝑝2 + 𝑝(3𝑥2 − 2𝑦2) − 6𝑥𝑦 = 0 for 𝑝. 

Here 𝑝 stands for 
𝑑𝑦

𝑑𝑥
. [4] CO2 

  Q 3 
Find the complete solution of the following differential equation: 

𝑑2𝑥

𝑑𝑡2
− 3

𝑑𝑥

𝑑𝑡
+ 2𝑥 = 𝑒5𝑡 

[4] CO3 

  Q 4 Solve for 𝑥 = 𝑓(𝑧) in the following simultaneous equations  

𝑑𝑥

𝑑𝑧
− 𝑥 + 𝑦 = 𝑧2,

𝑑𝑥

𝑑𝑧
+ 𝑥 −

𝑑𝑦

𝑑𝑧
= 𝑧 

 

[4] CO4 

  Q 5 Classify the following partial differential equation 

(a) 2
𝜕2𝑢

𝜕𝑡2 + 4
𝜕2𝑢

𝜕𝑥 𝜕𝑡
+ 3

𝜕2𝑢

𝜕𝑥2 = 0 

(b) 
𝜕2𝑢

𝜕𝑡2
− 𝑐2 𝜕2𝑢

𝜕𝑥2
= 0 

[4] CO5 

SECTION B 

(Scan and upload) (4Qx10M = 40 Marks) 

Q 1 Show that the differential equation of a curve 𝑎2𝑥2 + 2𝑎𝑏𝑥𝑦 + 𝑏2𝑦2 +

2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 is 
𝑑2

𝑑𝑥2 {
𝑑2𝑦

𝑑𝑥2}
−2 3⁄

= 0 

 

[10] CO1 

  Q 2 Solve the following exact differential equation: 

(𝑦 +
1

3
𝑦3 +

1

2
𝑥2) 𝑑𝑥 +

1

4
(𝑥 + 𝑥𝑦2)𝑑𝑦 = 0 [10] CO2 

  Q 3 Obtain the solution for the following differential equation for 𝑦 

𝑦 = 𝑦𝑝2 + 2𝑝𝑥, where 𝑝 ≡
𝑑𝑦

𝑑𝑥
.  

 

[10] 

 

CO2 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



 

 

Q 4 

Find the complete solution of 2(𝑧 + 𝑝𝑥 + 𝑞𝑦) = 𝑦𝑝2 where 𝑝 =
𝜕𝑧

𝜕𝑥
 and 

𝑞 =
𝜕𝑧

𝜕𝑦
.  

OR 

Solve 𝑥(𝑥2 + 3𝑦2)
𝜕𝑧

𝜕𝑥
− 𝑦(3𝑥2 + 𝑦2)

𝜕𝑧

𝜕𝑦
= 2𝑧(𝑦2 − 𝑥2). 

 

 

[10] 

 

 

 

CO5 

SECTION-C 

(Scan and upload) (2Qx 20M= 40 Marks) 

Q 1A Solve the following simultaneous equations: 

𝐷2𝑥 − 3𝑥 − 4𝑦 = 0, 𝐷2𝑦 + 𝑥 + 𝑦 = 0 

𝐷 stands for 
𝑑

𝑑𝑧
  

[10] CO4 

  Q 1B Solve:  

𝑦2𝑧(𝑥 cos 𝑥 − sin 𝑥)𝑑𝑥 + 𝑥2𝑧(𝑦 cos 𝑦 − sin 𝑦)𝑑𝑦
+ 𝑥𝑦(𝑦 sin 𝑥 + 𝑥 sin 𝑦 + 𝑥𝑦 cos 𝑧)𝑑𝑧 = 0 

[10] CO4 

 Q 2A  

Use Variation of parameter method to solve the following differential 

equation 

(𝐷2 + 1)𝑦 =
1

1 + sin 𝑥
, 𝐷 ≡

𝑑

𝑑𝑥
 

OR 

Obtain the complete solution of differential equation 

(𝐷2 + 2)𝑧 = 𝑡2𝑒3𝑡 cos 2𝑡 , 𝐷 ≡
𝑑

𝑑𝑡
 

[10] CO3 

 Q 2B 
Solve the differential equation 𝑥2 𝑑3𝑦

𝑑𝑥3 + 2𝑥
𝑑2𝑦

𝑑𝑥2 + 3
𝑑𝑦

𝑑𝑥
−

3

𝑥
𝑦 = 𝑥 + 1 

OR 

Find the solution of differential equation (𝐷2 − 1)𝑦 = 1, which 

vanishes when 𝑥 = 0 and tends to a finite limit as 𝑥 → ∞ and 𝐷 stands 

for 
𝑑

𝑑𝑥
. 

 

[10] CO3 

 


