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1. 20%) Let x be an eigenvector of both A and B matrices. Is x also an eigenvector of 

(A- aB) ,where a E R? Explain. 

2. 20%) 

2 
(a) Find the general solution to the following equation: !!:_____]_- 4 d Y + 4 y = se 2t 

dt2 dt 

(b) Find the solution to the above equation for y(O) = 3 and d Y = 4. 
d t t=O 

3. 20%) 

(a) (10%) Let L be a piecewise smooth closed surface bound a region M. Show that 

volume of M =..!. JfR · iid.A, where R =xi+ yJ + zk and ii is the surface normal of L. 
3 L 

(b)(10%) Find the work done by the force F = 8xy 3zl + 12x2y 2z] + 4x2ik acting along the 

helix r(t) = 2cos(t)l + 2sin(t)} + tk from (2,0,0) to (0,2,n/2). 

4. 20%) Use the Fourier series method to solve the problem: 

ut = 4uxx 0 <X< 2,t > 0 

u(O,t) = u(2,t) = 0, t > 0 

u(x,O) = 2[1- cos( 471X)], 0 < x < 2 

5. 20%) Consider the function of complex variable 
e"z 

f(z)= (ez +l)' O<a <1 

(a) Locate the singularities and evaluate the residues of f(z). 

(b ).Evaluate the following integral using the Residue Theorem 

ax 

I=[~ O<a<l. 
00 ex+ 1 , 


