University of Huddersfield
School of Computing & Engineering

Week # 10 NFM2106/NFE2105

1. Use the table of Laplace transforms, together with the linearity property, to obtain the
transforms of the following functions:

(a) y =3t +5t—7;

(b) y = (t+9)%
() y=t+ % — 6e* + 3sin(8t);
(d) y = 3cos(6t) — 6sin(61);

)

f) y = (sint — cos t)2.

2. Obtain the inverse Laplace transforms of the following functions:

@) Vi) =

5 2 1
(B) Y()= 2 — 2+ 1+
@ ve=2-2 4 O

s 32 T s21a9

3. Resolve into partial fractions and hence obtain the inverse Laplace transforms of the
following functions:

() Y1) = S

(6) ¥(5) = 2
(€) Vi) = ot L
(@) Y6 = g

(&) Ylo) = 5 isj )J(r52+ 2)’
() ¥(s) = %

4. Re-arrange into the form

o (ora) telara)
"\s24 a2 “\s24a2l’
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and hence obtain the inverse Laplace transforms of:

s+6
(a) Y(5)252+—49r
3s—1
(b) Y(S)zsz-l——ZS;

25s—5
@Y= 32425

5. Complete the square of the first two terms in the denominator and re-arrange into the

form
s+ k e a
Ne+r2+a2] T2\ s+hk2+a? ]

Hence, obtain the inverse Laplace transforms of:

s—14

(a) Y(s) = m;
(6) V() = s
(c) Y(s) = %;
(@) V()= e

6. Use the Laplace transform to solve the following first-order linear 1VPs:

d

(a) d—g — 2y = 3t, subject to y(0) = 1;
dy .

(b) Tt + 5y =1 — 2t, subject to y(0) = —1;
dy : .

(c) Tt + 4y = sin(t), subject to y(0) = 4.

7. Use the Laplace transform to solve the following second-order linear IVPs:

a

(a) y”+2y =1, subject to y(0) = 1 and y’(0) = 1;

(b) 4" + 4y = 61, subject to y(0) =0 and y'(0) = 1;

(c) y”+ 6y’ + 10y = 4e~"2, subject to y(0) = 0 and y'(0) = 0;
(d)
(e)

e) y” — 3y’ + 2y = 4e?!, subject to y(0) = —3 and y’(0) = 5,

y” + y = t, subject to y(0) =1 and y’(0) = —2;

where y = y(t) and the ‘dash’ stands for the usual derivative with respect to t.
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ANSWERS:

1. (a) 653 +552—7s7": (b) 253 + 18572+ 81s7";
5 6 24 3(s—12)
(C)§_5—4+52+64'( ) s2+36°
(e) s—4 1 2

=9 Vs wra

52 4t 6
2t. 2 : _ 4
2. (a) e’; (b) 5 2t+1; (c) 8 317 sin(7t).
3. (a) 1+e7%; (b) 4e72t + e3; (c) 273" + ef;
11 7

(d) e=2?(1 — 31); (e) ?e_zt + §et —1; (f) %[1 — cos(3t) + 12sin(3t)].

4. (2) cos(7t) + 5 sin(71); (b) 3cos(5t) — g sin(31) (€) 5 [ (%) —sin (%)]

5. (a) %eZ’ [2 cos(4t) — sin(4t)]; (b) e73!(2cost —sint);

1 3
(c) —e7311 cos(11t) + sin(11¢)]; (d) e~ [cos(tﬁ) + — sin(tﬁ)].
1 77
6. (a) (7e2t — 6t — 3); (b) ——(7 — 2t — 32~5%):
' 4 ' 25 '
69 , 1.
(c) 17¢ + ﬁ(4 sint — cos t).
1T 1 1 1
7. (a) 5 + 5 cos(tv/2) + 7 sin(tv/2); (b) % ~2 sin(2t);
8
(c) —Ee_3t(2 cost +5sint —2e?); (d) t + cost — 3sint; (e) e'(—7 + 4e! + 4tel).
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