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647510 BSCmaMJ203x-2C Seat No :__________ 
B.Sc. Semester - 2 (NEP-2020) Examination  

MARCH/APRIL-2025  
MATH: Theory of Ordinary Differential Equations (Major-3) 

Time: 2:00 Hours                                                                                                       Marks: 50 
Instructions:  
1.  All questions are compulsory. 
2.  Figures to the right indicate marks. 

------------------------------------------------------------------------------------------------------------------------------------------------------  
Que-1(A) Answer any one: 

(1) Derive solution of Bernoulli’s differential equation 
𝒅𝒙

𝒅𝒚
+ 𝑷𝒙 = 𝑸𝒙𝒏 , where 

𝑷 & 𝑸 are functions of 𝒚. 
(2) Solve: 𝒙𝒚(𝟏 + 𝒙𝒚𝟐)

𝒅𝒚

𝒅𝒙
= 𝟏 

(05) 

Que-1(B) Answer any one:  
(1) State and prove the necessary condition for a differential equation                  

𝑴𝒅𝒙 + 𝑵𝒅𝒚 = 𝟎  to be an exact differential equation (where  𝑴 & 𝑵 are 
functions of  𝑥 & 𝑦).  
Also solve:(𝒔𝒊𝒏𝒙 𝒔𝒊𝒏𝒚 + 𝒔𝒆𝒄𝟐𝒙)𝒅𝒙 − (𝒄𝒐𝒔𝒙 𝒄𝒐𝒔𝒚 − 𝒕𝒂𝒏𝟐𝒚)𝒅𝒚 = 𝟎. 

(2) Define: Orthogonal Trajectories. 
       Find orthogonal trajectories to circles centered at the origin if possible. 

(05) 

Oue-2(A) Answer any one: 
(1) Write the general form of ordinary differential equations of first order and 

higher degree and discuss about the solution of the differential equations 
which are solvable for 𝒑, where 𝒑 =

𝒅𝒚

𝒅𝒙
. 

(2) Solve: 𝒙𝟐 = 𝒂𝟐(𝟏 + 𝒑𝟐). 

(05) 

Que-2(B) Answer any one: 
(1) State Clairaut’s and Lagrange’s forms of ordinary differential equations. 

Describe the process of solving Lagrange’s differential equations. 
Explain: Clairaut’s differential equation is a particular case of Lagrange’s 

differential equation. 

(2) Solve: 𝒚𝟐 = 𝒙𝒚𝒑 + (
𝒚𝒑

𝒙
)

𝟑

. 

(05) 

Que-3(A) Answer any one: 
(1) Write the general form of the linear differential equation of 𝑛𝑡ℎ order. 

Explain the process of finding its solution. 
(2) Prove: 𝟏

𝒇(𝑫)
𝒆𝒂𝒙𝑽 = 𝒆𝒂𝒙 𝟏

𝒇(𝑫+𝒂)
𝑽, where 𝑽 is a function of 𝒙. 

(05) 

Que-3(B) Answer any one: 
(1) Solve: [(𝑫 + 𝟏)(𝑫 − 𝟑)𝟐]𝒚 = 𝒆𝟑𝒙 + 𝒆𝟓𝒙. 
(2) Solve: (𝑫𝟐 − 𝟐𝑫 + 𝟏)𝒚 = 𝒙𝒆𝒙𝒔𝒊𝒏𝒙. 

(05) 

Que-4(A)  Answer any one: 
(1) Give general form of homogeneous linear differential equation with 

variable coefficients. 
Explain a method of finding its Complementary Function (CF). 

(05) 
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(2) Solve: (𝒙𝟑𝑫𝟑 + 𝟑𝒙𝟐𝑫𝟐 − 𝟔𝒙𝑫 + 𝟔)𝒚 = (𝒙𝟐 −
𝟏

𝒙𝟐)
𝟐

. 
Que-4(B) Answer any one: 

(1) If 𝑚 is the 𝑟 times repeated root of 𝑓(𝜃), then prove that  
𝟏

𝒇(𝜽)
𝒙𝒎 =

𝒙𝒎

𝒓!

(𝒍𝒐𝒈𝒙)𝒓

𝑭(𝜽)
 ; 𝒘𝒉𝒆𝒓𝒆 𝒇(𝜽) = (𝜽 − 𝒎)𝒓𝑭(𝜽). 

(2) Solve: ( 𝒙𝟐𝑫𝟐 + 𝟐𝒙𝑫 − 𝟐𝟎)𝒚 = (𝒙 + 𝟏)𝟐 

(05) 

Que-5(A) Answer any one: 
(1) Define: Singular Solution of an ordinary differential equation. 

Explain any of the methods to find singular solution by means of an 
example. 

(2) Solve: 𝒅
𝟒𝒚

𝒅𝒙𝟒
+ 𝟒𝒚 = 𝟎. 

(05) 

Que-5(B) Answer any one: 
(1) Define:  Complementary Function (CF) and Particular Integral (PI). 
(2) Solve: (𝒙𝟐𝑫𝟐 + 𝟏)𝒚 = 𝟓𝒙𝟑. 

(05) 

*************************** 


