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Answer any three questions only: 

1. (a) Find a unit vector normal to 𝐴 = 2𝑖̂ + 4𝑗̂ − 5𝑘̂ and 𝐵⃗⃗ = 𝑖̂ + 2𝑗̂ + 3𝑘̂.                            2 

(b) Using Stoke’s law, prove that ∇⃗⃗⃗  ×  ∇⃗⃗⃗∅ = 0.                                                                          3 
 

2. (a) The position vectors of three points A, B and C are 𝑟1⃗⃗⃗ ⃗ = 𝑖̂ + 2𝑗̂ + 𝑘̂, 𝑟2⃗⃗⃗⃗ = 3𝑖̂ + 2𝑗̂ − 3𝑘̂ 

and 𝑟3⃗⃗⃗⃗ = 2𝑖̂ + 2𝑗̂ − 3𝑘̂. Find the area of the triangle.                                                               3 

(b) 𝜔⃗⃗⃗ is a constant vector and 𝑟 is the position vector of a point. If 𝑣⃗ =  𝜔⃗⃗⃗  ×  𝑟 , then     

prove that ∇⃗⃗⃗. 𝑣⃗ = 0.                                                                                                                         2 
 

3. (a) Solve the differential equation (𝑥 + 1)
𝑑𝑦

𝑑𝑥
− 𝑦 =  𝑒𝑥 (𝑥 + 1)2.                                        3 

(b) Find the Taylor series expansion of 𝑙𝑛𝑥 about 𝑥 = 2.                                                         2 
 

4. Solve the equation – 

𝑦′′ + 6𝑦′ + 8𝑦 = 0, subject to the condition 𝑦 = 1, 𝑦′ = 0 at 𝑥 = 0,  

  where, 𝑦′ =
𝑑𝑦

𝑑𝑥
 and 𝑦′′ =

𝑑2𝑦

𝑑𝑥2.                                                                                                     5 
 

 


