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Instructions:  

• Attempt all questions from Section A (each carrying 4 marks).  

• Attempt all questions from Section B (each carrying 10 marks) and Q7 has an internal choice. 

• Attempt all questions from Section C (each carrying 20 marks) and Q11 have internal choice.  
• Calculator is allowed 

 

SECTION A  

(5Q x 4M = 20Marks) 

S. 

No. 

 
Marks CO 

Q 1 If 𝑥2 =  𝑎𝑢 +  𝑏𝑣; 𝑦2   =  𝑎𝑢 −  𝑏𝑣, then prove that   
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where (
𝜕𝑢

𝜕𝑥
)
𝑦

 denotes the partial differentiation of 𝑢 w. r. t. 𝑥, when 𝑦 is 

constant.  

4 CO1 

Q 2 If  𝛼(𝑥), 𝛽(𝑥), 𝛾(𝑥) are differentiable in (𝑎, 𝑏), prove that there exists 

at least one point 𝑐 in (𝑎, 𝑏), such that   
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4 CO1 

Q 3 Find the complementary function of the ordinary differential equation  

𝑑2𝑦

𝑑𝑥2 − 4 
𝑑𝑦

𝑑𝑥
+ 4𝑦 = 0. 

      4 CO4 

Q 4 Let the rate of increase of a country’s population be given by the differential 

equation 
𝑑𝑦

𝑑𝑡
= 𝑘𝑦, where 𝑘 is specified as the proportional constant and 𝑦(𝑡) 

4 CO4 



represents the population at time 𝑡. Determine when the population of the 

country will triple, given that it has already doubled in 50 years.  

Q 5 Evaluate the integral ∫ 𝑐𝑜𝑠32𝜃 𝑠𝑖𝑛 4 2𝜃 𝑑𝜃
𝜋

4⁄

0
, using the relation between 

Beta & Gamma functions. 
4 CO2 

SECTION B  

(4Q x 10M = 40 Marks) 

Q 6 Find the Taylor series expansion of the function tan (𝑥 +
𝜋

4
) as far as 4th 

term of the expansion. Hence evaluate tan(46. 5𝑜). 
10 CO1 

Q 7 If the motion of a fluid is given by  

𝑉⃗ = (𝑦 sin 𝑧 − sin 𝑥) 𝑖̂ + (𝑥 sin 𝑧 + 2𝑦𝑧) 𝑗̂ + (𝑥𝑦 cos 𝑧 + 𝑦2) 𝑘̂, 

then show that the motion is irrotational and hence find its velocity potential. 

OR 

Find the work done in moving a particle in a force field 

𝐹  = (2𝑥 − 𝑦 + 𝑧)𝑖̂ + (𝑥 + 𝑦 − 𝑧3)𝑗̂̂ + (3𝑥 − 2𝑦 + 4𝑧)𝑘̂ 

once around the curve in 𝑥𝑦 − plane  
𝑥2

25
+ 

𝑦2

16
= 1.  

10 CO3 

Q 8 Evaluate the integral by changing the order of integration   

∫ ∫ 𝑥 √(1 + 𝑦3) 𝑑𝑦
2

𝑥/3

6

0

 𝑑𝑥 
10 CO2 

Q 9 Find all the critical points for the competitive interaction as described by the 

Lotka-Volterra competition model  

𝑥′ = 0.05𝑥(70 − 𝑥 − 2𝑦) 

 𝑦′ =  0.01𝑦(80 − 2𝑥 − 𝑦). 

10 CO5 

SECTION-C 

(2Q x 20M = 40 Marks) 

Q 10 Verify the Green’s theorem for the integral given by 

∮ [(2𝑥2 − 𝑦2)𝑑𝑥 + (𝑥2

𝐶

+ 𝑦2)𝑑𝑦] 

where 𝐶 is the boundary of the area enclosed by the 𝑥 − axis and the upper 

half of circle 𝑥2 + 𝑦2 = 𝑎2. 

20 CO3 



Q 11 Test whether the following differential equations are exact or not. If not, then 

using suitable integrating factor solve it.  

(i) (𝑦4  +  2 𝑦)𝑑𝑥 + (𝑥𝑦3 +  2 𝑦4  −  4𝑥)𝑑𝑦 =  0. 

(ii) 𝑥 
𝑑𝑦

𝑑𝑥
+ 

𝑦2

𝑥
= 𝑦 

OR 

 

Find the general solution of the following ordinary differential equations, 

(i) (𝐷2 + 1)𝑦 = cosec𝑥.  

(ii) (𝐷2 +  6𝐷 +  9)𝑦 =   5𝑥 − sin𝑥 cos𝑥. 

   Where 𝐷 ≡ 
𝑑

𝑑𝑥
 . 

10 + 10 

                             
CO4 

 


