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1A. Obtain the Fourier series of   𝑓(𝑥) = 𝑒−𝑥 , 𝑥 ∈ (0,2𝜋),   𝑓(𝑥 + 2𝜋) = 𝑓(𝑥) ∀ 𝑥. 

1B. Obtain the half range cosine series of   𝑓(𝑥) = 𝑥, 𝑥 ∈ (0,2) 

2A. 
Find the Fourier cosine transform of xe   and hence find the sine transform 

of   
21

x

x
. 

2B. 
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3A. 
Prove that the function 𝑢(𝑥, 𝑦) = 𝑐𝑜𝑠ℎ𝑥 cos 𝑦 is harmonic and find its harmonic 
conjugate.   

3B. 
 

If f(z) is an analytic function of z, prove that   (
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) 𝒍𝒐𝒈|𝒇(𝒛)| = 𝟎.       

4A. 
Expand 
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zf  as a Laurent’s series valid for   

i) 3z       ii) 2 3z  .   

4B. Evaluate: 
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   where C is the circle   : 2.C z   

5A. 
Find the angle between the surfaces 𝑥2 + 𝑦2 + 𝑧2 = 9  and 𝑥 + 𝑦 + 𝑧2 = 5 at 
the point (2, -1, 2). 

Instructions to Candidates: 

 Answer ANY FOUR questions. All questions carry equal marks. 
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5B. 

Show that �⃗� = (2𝑥𝑦 + 𝑧3)𝑖 + 𝑥2𝑗 + 3𝑥𝑧2𝑘 is conservative, find its scalar 
potential and work done in moving an object in this field from ( 1, −2, 1) to 
( 3, 1, 4). 
 

6A. 

Solve 𝑈𝑥𝑥 + 𝑈𝑥𝑦 − 2𝑈𝑦𝑦 = 0 using the transformations                         

𝑣 = 𝑥 + 𝑦, 𝑧 = 2𝑥 − 𝑦. 

6B. 
Assuming the most general solution, find the deflection u(x,t) of the vibrating 
string of length 𝜋   units fixed at both ends and vibrating with zero initial velocity 
and initial deflection  u(x,0) = x(𝜋 − 𝑥) . 

 
 
 


