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Q:1 (12 points) Let
−→
F = x3î + y3ĵ + z3k̂ be a vector field and S the surface of the region

bounded by the hemisphere z =
√
4− x2 − y2 and the plane z = 0. Use divergence theorem

to evaluate
∫ ∫

S
(
−→
F · n̂)dS.
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Q:2 (4+6+6 points) Find the following:

(a) L{e−t cosh t},

(b) L−1

{
s− 1

s2 + 2s

}
,

(c) L−1

{
s+ 1

(s− 1)(s2 + 1)

}
.
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Q:3 (4+5+7 points) Find the following:

(a) L{te−t cos t},

(b) L{f(t)}, where f(t) =

{
t, 0 ≤ t < 1
2, t ≥ 1

.

(c) L−1

{
s2

(s2 + 1)2

}
.
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Q:4 (12 points) Solve the initial value problem using Laplace transform y′′− y′− 2y = δ(t−π)
with y(0) = 1, y′(0) = 1.
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Q:5 (14 points) Show that the set of functions

{√
2

2
, cos nπ

2
x

}
, n = 1, 2, 3, · · · is orthogonal

on [0, 2]. Also find norm of each function.
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Q:6 (16 points) Find the Fourier series of the function f(x) =

{
1− x −1 < x < 0
1 0 ≤ x < 1

.
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Q:7 (8+6 points) (a) Find the half-range Fourier cosine expansion of f(x) = sin 2x, 0 ≤ x < π
4
.

(b) Show that
∞∑
n=1

1

4n2 − 1
=

1

2
.


