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Question 1

Determine the following

a. L{(2t—5)H(t — 2)}

b L_1 { 2p+5 }
: p2+2p+10

(4)
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1 2
D2+D-5 {8+2t5) (4)

1 sin ¢
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e. f_on sinnx dx (4)

-2 <
f. Is the function g(t) = {Ztﬁ' 02 < ::20 odd or even? Prove. (2)




-4-

MAT3AW3 EXAM (PAPER 2) 31 MAY 2018

Question 2

Given the function f(¢) as

ft) 4

2f — — — — =

a. Express the function f'(¢) in unit step functions. (2)

L

b. Express the function £(¢) in found above in Heaviside form. Fully simplify. (2)
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c. Compute the Laplace transforms of f(¢). (4)
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Question 3

Determine the unique solutions of the following differential equations by using the Laplace
Transforms, subject to the indicated initial conditions.

" 0, 0<t<2 . ,
a. y () +4y() = {6 - subject to y(0) = 1 and y (0) = 3. (8)
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b. (1) +4y'(t)+6y(t) =0, subject to y(0) =3 and »(0)=2 (6)
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Question 4

a. The mathematical model of a hypothetical system is described by the following
differential equation

y'+4y +3y=2t-1.

Using Laplace Transforms, determine the motion y(t) of this systerh if the initial

displacement is y(0) = 0 and the initial velocity applied to the system is y’(0) = 0.
Discuss the motion as ¢t — oo. (8)
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b. Use D-Operator Methods to solve the differential equation for y(t) and use the given
initial conditions to determine the particular solution. (10)
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Question 5
Use D-Operator Methods to solve

a. (D?+2D —24)x = e'(t2 — 2)
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d*y dy R
Tz 3 5t 2y =e'sint (7)
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c. Solve for x only

dx
&—t+y—3x+1—0
dy

(10)
2

y = 4et
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Question 6
a. Find a Fourier series for the following function
_ (2% —4<x<0. _
feo={; o o fO) = flx+8) (13)
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b. The table below defines a discrete function f(x) of period 360°. Determine the Fourier
series of f(x) up to the second harmonic. (Work to 2 decimal places) (5)

x* 10 [60 [120 [180 | 240 |300
fix) 1o [115]4 [0  [-115]|-4

L End of assessment — Total 102 marks available
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Use this space if you want to redo any question(s). Please indicate clearly at the relevant
question(s) that the solution is on this page.




