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1. (a) What is the Stokes's theorem in vector analysis? (5 marks)

(b) Verify the Stokes's theorem for A = —y7+ xj — xyzk by considering

the surface S consisting of the cone z = \/x2 + y2 for x2 +y2 <9.

The normal vectors for the surface S are chosen to point inward (point
“into” the cone). (15 marks)

(c) Evaluate the following surface integral by using the Divergence theorem
{f. s, B dd,
where B = x37+ y® ]+ 23k, and S, is the surface of a sphere of radius R,

with its center located at the origin . The normal vectors for the surface S; are

chosen to point outward. (5 marks)

2. Given a matrix
‘42(18i 1;5’
(a) Show that A is a Hermitian matrix. (5 marks)
(b) Find the eigenvalues and the corresponding eigenvectors of the matrix A.
Remember to normalize each eigenvector to a unit vector. (10 marks)
(¢) Show that the eigenvalues of a Hermitian matrix B are real. Further,

show also that the eigenvectors of distinct eigenvalues of B, considered

as vectors in the complex space, are orthogonal to each other. (10 marks)
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3. Find the general solutions to the following ODE:s.
@)y’ (x) —3y(x) = x?, (S marks)
(b)x%y" (x) —xy'(x) + y(x) = x(In(x))?, where In is the notation for

natural logarithm. (10 marks)

4. Consider the following second-order ordinary differential equation with the

given initial conditions
y'(x) +xy'® —y =1+x% y(0) = -1, y'(0) = 1.
(a) Let y(x) = Y y-p an x™. Find the recurrence relation for n = 3? (10 marks)

(b) Using the method of power-series to write out the solution of this ODE
explicitly up to the term of x®. (10 marks)

5. Evaluate the following integral by using the residue theorem in complex

analysis. (15 marks)
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