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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 attempt all questions from Section C (each carrying 20 marks). 

Questions 9 and 11 have internal choice. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Using Lagrange’s mean value theorem, determine the value of 𝑐 for the 

following function 

𝑓(𝑥) = 𝑒𝑥 in [0, 1]. 
 

04 CO1 

Q 2 Find the unit vector normal to the surface 𝑥2𝑦 + 2𝑥𝑧 = 8 at the point 

(1, 0, 2).  

 

04 CO2 

Q 3 If 𝐴 = (𝑎𝑥2𝑦 + 𝑦𝑧)𝑖̂ + (𝑥𝑦2 − 𝑥𝑧2)𝑗̂ + (2𝑥𝑦𝑧 − 2𝑥2𝑦2)𝑘̂  is 

solenoidal, then find the value of the constant a.  

 

04 CO2 

Q 4 The fish population in the lake grows according to the logistic model. 

The lake can support a maximum of 10,000 fish (carrying capacity). The     

initial population is 1,000 fish, and the intrinsic growth rate is 0.4 per 

year.  

a) Write the logistic differential equation for the fish population. 

b) Find the fish population after 5 years. 

  

04 CO4 

Q 5 Solve the following difference equation: 

𝑦𝑛+2 − 2𝑦𝑛+1 − 3𝑦𝑛 = 0, given that  𝑦1 = 0, 𝑦2 = 1. 

 

04 CO4 

 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 Using the transformation 𝑥2 − 𝑦2 = 𝑢, 2𝑥𝑦 = 𝑣, evaluate the integral 

∬(𝑥2 + 𝑦2) 𝑑𝑥𝑑𝑦 over the region in the first quadrant bounded by the 

curves 𝑥2 − 𝑦2 = 1,  𝑥2 − 𝑦2 = 2, 𝑥𝑦 = 4, and 𝑥𝑦 = 2.  
 

10 CO1 



Q 7 Show that 𝐹⃗ = 2𝑥𝑦𝑧𝑖̂ + (𝑥2𝑧 + 2𝑦)𝑗̂ + 𝑥2𝑦𝑘̂ is a conservative vector 

field. Also, find the scalar potential 𝜙 of 𝐹⃗. 

 

10 CO2 

Q 8 Solve the following differential equation 

 
𝑑2𝑦

𝑑𝑥2 + 2𝑦 = 𝑥3 + 𝑥2 + 𝑒−2𝑥 + 𝑐𝑜𝑠(3𝑥). 

 

10 CO3 

Q 9 Using Green’s theorem, evaluate ∮ [(𝑥2 − 2𝑥𝑦)𝑑𝑥 + (𝑥2𝑦 + 3)𝑑𝑦]
𝑐

, 

where C is boundary of the region bounded by the parabola 𝑦 = 𝑥2 and 

the line 𝑦 = 𝑥. 
OR 

Find ∇⃗⃗⃗ × (∇⃗⃗⃗ × 𝐴), if 𝐴 = 𝑥𝑦2𝑖̂ + 𝑦𝑧2𝑗̂ + 𝑧𝑥2𝑘̂ at the point (1,1,1).  

 

10 
 

CO2 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 Evaluate the triple integral ∭ 𝑥2 𝑦𝑧 𝑑𝑥𝑑𝑦𝑑𝑧 over the region bounded 

by the planes 𝑥 = 0, 𝑦 = 0, 𝑧 = 0, 𝑥 + 𝑦 + 𝑧 = 1.  

 

20 CO1 

Q 11 An emf 𝑒 = 12 volts is applied to a series circuit in which the inductance 
(𝐿) is 0.5 henry and the resistance (𝑅) is 10 ohms. Determine the value 

of current 𝑖(𝑡) at any time t. Given that 𝑖(0) = 0. 

 

                                                  OR 

 

Using variation of parameter method, solve the following differential 

equation: 

𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 𝑐𝑜𝑠𝑒𝑐(𝑥). 

 

20 CO3 

 


