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• Mobiles and calculators are not allowed in this exam.

• Write all steps clear.

Question # Marks Maximum Marks

1 20

2 20

3 18

4 18

5 15

6 14

Total 105
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Q:1 (20 points) Use separation of variables method to solve the initial-boundary value problem:

∂2u

∂x2
=
∂u

∂t
, 0 < x < L, t > 0,

with boundary conditions

ux(0, t) = 0, ux(L, t) = 0, t > 0,

and initial condition

u(x, 0) = x, 0 < x < L.



MATH 333 Final Exam (Term 211) Page 2 of 10

.



MATH 333 Final Exam (Term 211) Page 3 of 10

Q:2 (20 points) Use separation of variables method to solve the Laplace equation

∂2u

∂x2
+
∂2u

∂y2
= 0, 0 < x < π, 0 < y < π,

subject to the boundary conditions

u(0, y) = 0, u(π, y) = 0, 0 < y < π,

u(x, 0) = 0, u(x, π) = 1, 0 < x < π.
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Q:3 (18 points) Use separation of variables method to find the steady state temperature u(x, z)

in a right circular cylinder by solving the problem

∂2u

∂r2
+

1

r

∂u

∂r
+
∂2u

∂z2
= 0, 0 < r < 2, 0 < z < 4,

subject to the boundary conditions

u (2, z) = 0, 0 < z < 4,

u (r, 0) = 0, 0 < r < 2,

u (r, 4) = 4, 0 < r < 2.
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Q:4 (18 points) Use separation of variables method to find the steady-state temperature u(r, θ)

in a sphere of radius 2 by solving the problem

∂2u

∂r2
+

2

r

∂u

∂r
+

1

r2
∂2u

∂θ2
+

cot θ

r2
∂u

∂θ
= 0, 0 < r < 2, 0 < θ < π,

subject to the boundary condition

u (2, θ) = 1 − 2 cos(θ), 0 < θ < π.

Write first two nonzero terms of the series solution.
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Q:5 (15 points) Use Laplace transform to solve the problem

∂2u

∂x2
=
∂2u

∂t2
, x > 0, t > 0

subject to the conditions

u(0, t) = sin(2t), lim
x→∞

u(x, t) = 0, t > 0,

u(x, 0) = e−3x, ut(x, 0) = 0, x > 0.
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Q:6 (14 points) Use appropriate Fourier transform to solve

∂2u

∂x2
+
∂2u

∂y2
= 0, 0 < x < 4, y > 0,

subject to the conditions

u(0, y) = 0, u(4, y) =

{
2 0 < y < 2

0 y > 2
,

∂u

∂y

∣∣∣∣
y=0

= 0, 0 < x < 4.


