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INSTRUCTIONS TO CANDIDATES %

You should have the following for this examination:

Answer booklet;

Mathematical 1ables!Non-programmable scientific calcularor.
Thix paprer consists of EFGHT questions.
Answer FIVE of the following EIGHT questions.
All guestions carry equal marks.
Maximum marks for each part of a question are as indicated.
Candidates should answer the questions in English.

This paper consists of 5 printed pages.
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Determine & unit vector 7 perpendicular o vectors 4 = 4¢— 47+ 2k and
B=3i+3j+8k. {6 marks)

Determine the directional derivative of a vector field £ {.q- 1;13} ryzi+ayta + o'k
m the direction of the normal to the sphere Gz, y, 2), 2° + y* + 2* = 9 a1 the point

(2,1.2). (§ marks)
Given the vectors A =2+ 37+ 4k and B=3i— 27+ 5k determine the projection
of Aon B, (6 marks)
Determine the Fourier sine series of the periodic function flz)=4z, 0=r=<r.

{8 marks)
Determine the Founer senes of the even function defined by

i+ =r=z=i
Az)=1 B=2 O=szSa (12 marks)
flaz+2er)

Determine the Laplace transform of j{ )= 3tcos8t from first principles. (9 marks)

&
Use Laplace transforms to snh*e the differential equation %—Eh‘. deinGt, given

that when { =, z =1 and _15:___ (11 marks)

(i} Show that == 6 is a solation o the equation

] N, SR
6 z—2. 4 |=1D
4 Adoug—h
{ii)  Hence determine the other values of .
(8 marks)
Use Cramer’s rule to solve the equations.
iy + il + 2&3 =4
2 — g t3g=19 {12 marks)
3'!;':‘ 1 [ e 2
solve the differential equation % +ycotz="5e"" given that when x = %. y=—4.
(5 marks)
A body of mass 1 kg falls from rest in air where resistance is proportional o the square
of the velocity. Determine the velocity of the body al any time £, { 15 marks)
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W (a)  Given that z, is an approzimation to the root of the equation = —cosz = 0. Using
Newton-Raphson method, show (hat a better approximation is given by:

_ r.dinT. ¥ coaT;
i = T (% marks)

{b)  Table I satisfy a polynomial function f{z).

Table I
x < e leaiiEanl e mesl &1 e
Az |-135] -13 | 5 | 63 | 305 | #75 | 1917 | 3575

Use a fifiite difference table and the Newton-Gregory backward difference
inir.}:rpo]al]nn to determine f{4.5). (11 marks)

all—rosd)

T (&) Evaluate the double integral 'EIJ:- ' gin Bdrdlf | (8 marks)

(¥} Determine the volume of the solid bounded by the spherical surface =+ 3" +2° = 4
and the cylinder =*+3° +2y =0, (12 marks)

B (a)  Solve the differential equation ( '+ 2a + 1 1dz +{ 2y + 2" )dy = 0 given that when

= ]_Iy-z_]_ {Iimﬂrks)
(b} Apoint § moves ina way that its distance from point R(4, 5) is %’ times its distance
from the origin. Determine‘the locus of Q. - {9 marks)
L .
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TABLE OF LAPLACE TRANSFORM FORMULAS

nl r

] o= — by 1 i
S El}]“znwntr“
L] = — . §

5 —.a E"h;_d]=gﬂ

] . 3 M I_ 1
E[sin ar] = % 1-#1 - q}] = sina

rd = x ] = &
Flcos ar] = g ¢ I_;i! +ﬂ=] i
First Differentiation Formula _
W) = S Sfo] — SO — SO - ... = N0
7 1 y i : '

LE[L Flar) d&r] = ;EE[ﬂ:}} & 1[; F[s]] o ;[.:EE HES)] di

In the following formulas, Fig) = ZE[f(1)] so f1) = S-Es).

First Shift Formula

Z[ef()] = F(s — a) S-F] = & £YFE +

Second Differentiation Formula

: o ..
FLmFO] ="(= 1) o ELf(@)] ik ,[.:1 :;:}

] = (= 1)'r"fl1)

Second Shift Formula

Elug()] = e= Zlgle + @)] = L7'e7UF(E)] = wlflt — a)
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