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1. Write PART-A on the top of your answer sheet.

2. While answering, justify your steps. Just writing the �nal answer will receive no credit.

3. Write END after the last attempted solution.

4. You can submit PART-A any time between 9 : 00 AM and 10 : 00 AM to start PART-B.
Ideally you should not spend more than 90 minutes on part-A.

1. Show that the problem

∆u = 0 in Ω

u = f(x) on ∂Ω,

has a unique solution(if it exists), where Ω is a bounded domain in R3. [5]

2. Find the general solution of the problem

uxx − 4uxy + 4uyy = e2x+y. [6]

3. Verify the compatibility condition for the existence of a solution and determine the solution to
the initial boundary value problem [5]

utt = 16uxx 0 < x < ∞, t > 0

u(x, 0) = cos x 0 ≤ x < ∞,

ut(x, 0) = x2 0 ≤ x < ∞,

u(0, t) = 0 t ≥ 0.

4. Find the solution to the problem ∆u = 0 in the disk r < a under the boundary condition
∂u
∂r

− hu = θ when r = a, where h is a constant. Assume that the solution is bounded in the
disk and u(r, θ) = u(r, θ + 2π). [12]

5. Solve [12]

ut = uxx 0 < x < 10, t > 0,

u(0, t) = 20, u(10, t) = 40 t ≥ 0,

u(x, 0) = 2x+ 20 0 ≤ x ≤ 10.
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