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                                                         SECTION - A                                  6 x 5 = 30  Marks  
 

1. Each Question will carry 5 Marks 
2. Instruction: Type the correct option(s) 
 
 
Q 1 

The function 𝑦 = 𝑎𝑥 + 𝑏𝑒௫ where 𝑎 and 𝑏 are arbitrary constants is the 

solution of the differential equation 

A. (𝑥 + 1)𝑦ᇱᇱ + 𝑥𝑦ᇱ + 𝑦 = 0 B. (𝑥 − 1)𝑦ᇱᇱ − 𝑥𝑦ᇱ + 𝑦 = 0 

C. (𝑥 − 1)𝑦ᇱᇱ + 𝑥𝑦ᇱ − 𝑦 = 0 D. None of these 
 

 

 

CO1 

 
 
Q 2 

For the differential equation (3𝑥ଶ𝑦ସ + 2𝑥𝑦)𝑑𝑥 + (2𝑥ଷ𝑦ଷ − 𝑥ଶ)𝑑𝑦 = 0, 

the integrating factor is given by 

A. 𝑒௫ B. 
ଵ

௫మ
 

C. 
ଵ

௬మ
 D. None of these 
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Q 3 

The solution of the equation 
ௗ௬

ௗ௫
= 𝑒ଶ௫ି௬ + 𝑥ଷ𝑒ି௬ is 

A. 𝑒௬ =
௘మೣ

ଶ
+

௫ర

ସ
+ 𝑐 B. 𝑒௬ =

௘మೣ

ଶ
−

௫ర

ସ
+ 𝑐 

C. 𝑒௫ =
௘మ೤

ଶ
+

௫ర

ସ
+ 𝑐 D. None of these 
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Q 4 

The velocity of a chemical reaction is given by 
ௗ௫

ௗ௧
= 𝑘(𝑎 − 𝑥) where 𝑥 is 

the amount transferred in time 𝑡, 𝑘 is a constant and 𝑎 is the concentration at 

time 𝑡 = 0 when 𝑥 = 0. Then the value of 𝑥(𝑡) is 

A. 𝑎(1 − 𝑒ି௞௧) B. 𝑘(1 − 𝑒ି௞௧) 

C. 𝑎(1 + 𝑒ି௞௧) D. None of these 
 

 

CO4 

 
 
Q 5 

 The solution of the exponential growth model 
ௗே

ௗ௧
= 𝑟𝑁, 𝑁(0) = 𝑛଴ 

where 𝑟 > 0 is given by 

A. 𝑛଴𝑒௥௧ B. 𝑛଴𝑒ି௥௧ 

C. 𝑛଴𝑡𝑒௥௧ D. None of these 
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Q 6 

For the linear autonomous system 
ௗ௫

ௗ௧
= −𝑥,

ௗ௬

ௗ௧
= 2𝑥 − 2𝑦, the equilibrium 

point 𝑿=0 is 
 

A. Asymptotically stable B. Unstable 
C. Center D. None of these 
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                                                        SECTION – B                                  10 x 5 = 50 Marks 
1. Each question will carry 10 marks 
2. Instruction: Answer on a separate white sheet, scan and upload the solutions. 
Q 7 Write a short notes on Mathematical modeling and explain characteristics of 

mathematical models. 
CO4 

Q 8 
Solve the Cauchy-Euler equation  𝑥ଷ ௗయ௬

ௗ௫య
+ 3𝑥ଶ ௗమ௬

ௗ௫మ
+ 𝑥

ௗ௬

ௗ௫
+ 𝑦 = 𝑥 + 𝑙𝑛𝑥 

CO3 

Q 9 Define exact differential equation and prove that the necessary and sufficient 

condition for the differential equation  𝑀𝑑𝑥 + 𝑁𝑑𝑦 = 0 to be exact is           

డெ

డ௬
=

డே

డ௫
. 

CO2 

Q10 Check whether the equation 𝑦(𝑥ଶ𝑦ଶ + 2)𝑑𝑥 + 𝑥(2 − 2𝑥ଶ𝑦ଶ)𝑑𝑦 = 0 is 

exact or not and solve the equation by suitable technique. 

CO2 

Q 11 Find all equilibrium solutions of the system of nonlinear differential 

equations  
ௗ௫

ௗ௧
= 1 − 𝑥𝑦,

ௗ௬

ௗ௧
= 𝑥 − 𝑦ଷ and determine whether they are stable 

or unstable. 
 

CO5 

                                                               Section – C                                 1 x 20 = 20 Marks 
1. Each Question carries 20 Marks. 
2. Instruction: Answer on a separate white sheet, scan and upload the solutions. 

 
 
 
 
 
 
Q 12 

Derive the method to find the general solution of 𝑦ᇱᇱ + 𝑃𝑦ᇱ + 𝑄𝑦 = 𝑅 by 

changing the dependent variable and removing the first derivative. Using this 

method solve the equation 𝑦ᇱᇱ −
ଶ

௫
𝑦ᇱ + ቀ1 +

ଶ

௫మ
ቁ 𝑦 = 𝑥𝑒௫ , 𝑥 > 0  

[20 Marks] 

                                                            (OR) 

(a): Apply the method of variation of parameters to solve the differential 

equation (𝐷ଶ + 1)𝑦 = 𝑐𝑜𝑠𝑒𝑐 𝑥. cot 𝑥                                             [10 Marks] 

(b)  Solve 𝑥ଶ𝑦ᇱᇱ − 2𝑥(1 + 𝑥)𝑦ᇱ + 2(1 + 𝑥)𝑦 = 𝑥ଷ by obtaining a part of the 

complimentary function.                                                                [10 Marks] 
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