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Submit the whole of question 7 and 8 for assessment: Submit on Friday, 1st
June, 2018 during class from 11-13hrs.

1. Find the Laplace transforms of the following functions. Assume that a, b, ω and θ are
constants.

(a) (a− bt)2 (b) 3t+ 12 (c) cos2 ωt
(d) e2t sinh t (e) e−t sin 4t (f) sin(ωt+ θ)
(g) t2 e−3t (h) k eat cosωt (i) 1.5 sin(3t− π

2
)

(j) t cos 4t (k) sin4 t (l) te−at

(m) cosh2 t (n) cos2 2t (o) sin2 ωt
(p) t sinωt (q) t cosωt (r) t sinh at
(s) t cosh at

2. Find the inverse Laplace transforms of the following functions.

(a) 1
sn

(b) 1
(s+
√
2)(s−

√
3)

(c) 0.2s+18
s2+324

(d) 12
s4
− 228

s6
(e) 5s+1

s2−25 (f) 4s+32
s2−16

(g) s
L2s2−a2π2 (h) s+10

s2−s−2 (i) π
(s+π)2

(j) 6
(s+1)3

(k) 21
(s+
√
2)4

(l) 4
s2−2s−3

(m) π
s2+10πs+24π2 (n) a0

(s+1)
+ a1

(s+1)2
+ a2

(s+1)3
(o) 2s−1

s2−6s+8

(p) a(s+k)+bπ
(s+k)2+π2 (q) k0(s+a)+k

(s+a)2

3. Solve the following initial value problems using Laplace transforms.

(a) y′′ − y′ − 2y = e2t, y(0) = 0, y′(0) = 1.

(a) y′′ − 2y′ − 2y = e−t, y(0) = 0, y′(0) = 1.

(a) y′′ + y′ = cos 2t, y(0) = 2, y′(0) = 1.

(a) y′′ + y′9y = 0, y(0) = 0.16, y′(0) = 0.

(a) y′′ − y′ − 6y = 0, y(0) = 11, y′(0) = 28.

4. Solve the following initial value problems using Laplace transforms.

(a) y′′ − 2y′ − 3y = 0, y(4) = −3, y′(4) = −17.

(b) y′ − 6y = 0, y(−1) = 4.
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(c) y′′ + 2y′ + 5y = 50t− 100, y(2) = −4, y′(2) = 14.

5. Find the Laplace transforms of the following functions

(a) f(t) =

{
t, 0 ≤ t < 2
0, t ≥ 2

(b) f(t) =

{
0, 0 ≤ t < 2
t− 2, t ≥ 2

(c) f(t) =

{
cos 4t, 0 ≤ t < π
0, t ≥ π

(d) f(t) =

{
et, 0 ≤ t < π

2

0, t ≥ π
2

(e) f(t) =


0, 0 ≤ t < 2
sin πt, 2 ≤ t < 4
0, t ≥ 4

(f) f(t) =


0, 0 ≤ t < 1
t2, 1 ≤ t < 2
0, t ≥ 2

6. Find and sketch f(t) if L{f(t)} equals

(a) e−3s

s2−s−12 (b) se−s

s2+4s+5
(c) e−3s

(s−1)3

(d) 6(1−e−πs)
s29

(e) 4(e−2s−2e−5s)
s

(f) 2(e−s−e−3s)
s2−4

(g) 1+e−2π(s+1)(s+1)
(s+1)2+1

7. Solve the following initial value problems using Laplace transforms.

(a) y′′ + 4y′ =


0, 0 ≤ t < 5
t−5
5
, 5 ≤ t < 10

1, t ≥ 10
, y(0) = 0, y′(0) = 0.

(b) y′′ + 9y′ =

{
8 sin t, 0 ≤ t < π
0, t ≥ π

, y(0) = 0, y′(0) = 4.

(c) y′′ + 3y′ + 2y =

{
4t, 0 ≤ t < 1
8, t ≥ 1

, y(0) = 0, y′(0) = 0.

(d) y′′ + 2y′ + 5y =

{
10 sin t, 0 ≤ t < 2π
0, t ≥ 2π

, y(π) = 1, y′(π) = 2e−π − 2.

8. Using the convolution theorem, find the inverse Laplace transforms of the following
functions.

(a) 20
(s2+1)(s2+25)

(b) ω
s2(s2+ω2)

(c) 2πs
(s2+π2)2

9. Solve the following integral equations using Laplace transforms.

(a) y(t) + 4
∫ t
0
y(τ)(t− τ) dτ = 2t

(b) y(t)−
∫ t
0
y(τ) dτ = 1

(c) y(t)−
∫ t
0
y(τ) sin 2(t− τ) dτ = sin 2t


