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Instructions: 

 

1. Write neatly and legibly. You may lose points for messy work. 

 

2. Show all your work. No points for answers without justification. 

 

3. Calculators and Mobiles are not allowed. 

 

4. Make sure that you have 3 different problems (3 pages + cover page). 

 

 

 

Problem No. Points Maximum Points 

1  18 

2  16 

3  16 
Total:  50 

 

 

 

 

 

 



Q1. Use the Stokes’ theorem to evaluate ∮ 𝑦 𝑑𝑥 + 2𝑥 𝑑𝑦 + 𝑧 𝑑𝑧
𝐶

, where 𝐶 is the curve of 

intersection of the cylinder   𝑥2 + 𝑦2 = 1 with the upper half sphere 𝑥2 + 𝑦2 + 𝑧2 = 4. Orient 

C counterclockwise as viewed from above.  

(note: If you don’t use Stokes’ theorem, you will get zero) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     



Q2.  Let D be the region lying inside the cylinder   𝑥2 + 𝑦2 = 1 bounded by the two planes 

 𝑧 = 0  and  𝑧 = 2 − 𝑦 . Use the divergence theorem to find the outward flux ∬ (𝐅 ∙ 𝐧) 𝑑𝑆
𝑆

 of 

the vector field   𝐅 = 𝑧 𝐤,  where S is the boundary of D.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Q3. Use the Laplace transform to solve the integrodifferential equation 

𝑦′′ + 𝑦 + ∫ 𝑦(𝜏)
𝑡

0

sinh(𝑡 − 𝜏) 𝑑𝜏 = 𝛿(𝑡 − 1),         𝑦(0) = 1, 𝑦′(0) = 0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 

 

 



 

 

 

 

 

 

 


