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INSTRUCTIONS TO CANDIDATES

You should have the following for this examimation:

Anxwer bookler;

Mathematical rables/Non programmable scientific calculator.
Answer FIVE of the following ETGHT guestions.
Al questions carry equal marks.
Maxinturm marks for each part of a guestion are as shown.
Candidates should answer the questions in English,

This paper consists of 6 printed pages.

Candidates shonld check the guestion paper to ascertain that all
pages are printed as indicated and that no questions are missing,
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Determine the particular soluton of the differential equation:
reingdr+ (' + L)cosy dy =0 given that when £ =1,y =4 {5 marks)

The motion of a damped system 15 deseribed by the differential equation:

d* oty
EEL =il =
Using the method of undetermined coefficients, solve the differcntial equation given
ol
that when £ =0, 5 = 1 and &ZLE (13 marks)
Derive from first prineiples, the Laplace transformof £ £ )= foos 4f . (9 marks)

A mechanical sysiem is described by the differential equation:

‘5?3_."—+9.:;'=5in':‘.£.

Use Eaplace transforms o determne the Function £(t) siven that =01 =10 and
Tt {11 rmarks)

Sketch the region of the mtcgration and evaluate the double integral.
rf.:i i _1_1—__ dydr . {6 muarks)
i Yl + )

N/

Evaluate the triple integral Lj_']_jl'-x"y“mfmi;i;ﬂ;r ,where z i defined by
D=zl 0= 10P=y=1, (7 mearks)

Use double integration to find the area bounded by the purabola 5 = = and the line
H=2r43. {7 marks)

A pericdic function f(t) is defined by:

S

0, Bk

oy dT

= e et
1 i -

fi+2x), F

(L) skeich the function f{t) for —T <<
{il}  determine the Fourier series of f{ £}

e T

(i) by setting =7 in the series. show tha 1}%5:‘&1[ 20

amt (14 marks)
2508303 1
2509303




(b}
o
i
5] fa)
g
(b}
Lﬁj i)
£n)]
T
35017203
2502/203
2503303

L TR T U

Determine the Founer sine series of gt )=g{t+2)=1 in the interval 0 < f < T

(& marks)
Bk B gy
Criven that A=|2 2 1| and H—-[E 1 0|
RS B ] 1
[Determine:
(i D=A"H
(i1} tr=A+R
1Lt} W (12 mark)

Thres forces of a framework #. F, and F, are related by a system of linear equations:

QFJ'!':iF-z_ GF:. = —i4

e ARG — 5
Using Cramer s rule, determine the forces. (8 marks)

Acscalar function ¢{ r.y,z ) is defined by ¢ (x, .2} = lnla"+ " +2). Determine

grad ¢ghar [1.1.1), {5 marks)
Determine:

{i) Curl (Curd EYif &= 2’y H2lgk at (2. 1.1

(i) A VY= 3 a2ty 2tk a (12,1, (15 marks)

Given that z. is an approximation to the root of flo) =" 85

(i) Lsimg Mewton-Raphson method, show that a befter approximation 1o the toot is

given by:

. .+_-

Turl _.';_fj—_; for n=10.1.2,.....

(i) Given that & = 3, determing the value of x correct to three decimal places.
(8 rmarks)
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The data in Table T shows values ebtained from an experimeéent.

Tabke 1
K | 2 3 4 3
y=fiz} | 2 50 18] 1T |- 26

Using Newton-Giregory interpolation formula, determine;

i fL5s);
i) A45)

(12 marks)

The equation of a circle is piven by =* +y’ —dx + 2y — 4 = (). Determine its centre and

radiis, then sketch the circle.

(d marks)

The equation of a circle passes through the points (8, 1) (1,2p and (5, 1}.
Petermine the loces of these points, then sketch the locus. (8 marks)

Determine the angle between

A=2e+H—kand B=6i—3j K {& marks)
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TABLE OF LAPLACE TRANSFORM FORMULAS

!
" = = MY o B e
£ < ~
1 v
HeF = Gl }=€w
& —a
#[si e i A
[sin ai] F I 1 - a’} = ﬁsin 7
Plcos ai] = —— [
g 52 4 a4 F-1— E"—] = Cos af
Eas
First Differentiation Formula
EF%] = 7 LA = 50 — S — L — flr= 1)

L3 7 1 : i
* [.L Fu) ‘fﬂ’} = 2 L) ¥ ‘[i F{.v:l-l - |r HTUFE] e
i A

In the following formulus. F(5) = EEF] s0 f{r) = 2F )]

First 5hilt Formulz

e fiEl] = Fis — a) PNF] = & B Fs + a)]

Second Differentiation Ferermuls

Ziefin)] =" (—1" 5 L[ f{e)]

P gl

e Fis
:f:"[v—*}] = { ="l

Secomd Shift Farmula

Ll A)g(t}] = o= Flalr + al] F- e UF(5)] = w)ftr — a)
THIS IS THE LAST PRINTED PAGE.
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