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Obtain the general solution of the differential equation

(zy*+ye*)dz +(z’y+e)dy=0 (8 marks)

A machine member moves in such a way that its displacement z(£) from a fixed

position satisfies the differential equation ‘(i;t"f + 3%+ 2z = cost . Use the D-operator
method to determine a general expression for z(¢). (12 marks)
Given the vectors 4 =3¢+ 2j—2k and B=i—j— 4k, determine the:

) angle between 4 and B;

(i)  area of the parallelogram spanned by 4 and B. (9 marks)

Given the scalar potential function ¢ = z*yz + 2yz , determine at the point (1,1,2),
the:

@) magnitude of V¢ ;

(i)  directional derivative of ¢ in the direction of the vector A =1¢—27+2k.
" (7 marks)

The vector field V = 2z”y:i + yzj + y’2k exists in a region of space. Determine V-V at
the point (1,2, 3). 5 (4 marks)

From first principles, find the Laplace transform of f(¢)=¢sin2t. (9 marks)

2
A dynamic system is characterized by the differential equation %t-?- + 2%1;— tr=e*.
Use Laplace transforms to solve the equation, given that when

dz

t=0,z=0 and —Jt—=3. (11 marks)

i) Determine the first four terms in the Maclaurin series expansion of

flz)=y1+z.

(ii) By putting 2= % in the result in (i), determine the approximate value of /10,
correct to four decimal places. (10 marks)

(i)  Expand f(z)=z’—z’+2z+1 in a Taylor series about the point z=~1.

5 e )
sl =

(ii) Hence, evaluate A (10 marks)
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f==1-3 F= =
Given the matrices A=|—1 2 1|and B=|1 -2 1 ],show that (AB) = B"A”.
=11 =3 =

(8 marks)
Three forces F,, F, and F; in Newtons, necessary to keep a body in equilibrium satisfy
the simultaneous equations:

Fi+F+F =60
Fi—2F,+3F;=60.
2Fi+F—-F=10
Use the inverse matrix method to solve the equations. (12 marks)
. e 8’11. azu ==
Given u = e*cos2y + 3z + 2y, show that 37 - % =0. (4 marks)

The radius of a cylinder is increased by 3% while its height is decreased by 1%. Use
partial differentiation to determine the percentage change in the volume of the cylinder.

(5 marks)
The sum of three positive numbers is 1. Determine the maximum value of their
__product. : (11 marks)
: . : ; sy Ty
Obtain the general solution of the differential equation z p +=0.
y(1+z?)
(8 marks)

Use the method of undetermined coefficients to solve the differential equation

2
2‘fu§’+7i§{-+3y=t,givenmatwhen t=0,y=0 and %ty—=o. (12 marks)

The weight of envelopes delivered by a supplier is normally distributed with mean
1.9 grams and variance 0.01. In a packet containing 1,000 envelopes delivered by the
supplier, determine the number of envelopes weighing 2 grams or more. (6 marks)

A random variable = has a probability density function f(z) given by:

f(x)_:{k(lo—a:), 0<z< 1;

Determine the:

@) value of the constant k;
(i1) mean;

(iii) median. (14 marks)
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TABLE OF LAPLACE TRANSFORM FORMULAS

i
SEI:"]=;,'%.
1
Szlﬂzs—a

Lsin af] = ;5-—“-—-

+ o
Plcos a] = ——

s2+ a

First Differentiation Formula

p-i r_l,] = 1 -t

7| T -
2-Y : }= &
s —a
oo o
g Lo -:az = Cos at
s ]

".‘f[f";’(:)] = 5" L[f()] — s""1F0) — &H0) — . .. — Fr-IQO)

gU i) dzr] = %semrn

SE‘*’[-IS- F(s)] = L L YHF(5)] du

" In the following formulas, F(s) .= L[f(1)] so f(t) = L~ '[F(s)].

First Shift Formula

Llef()] = F(s - a)

Second Differentiation Foermula

> a"
ZI"f(O] =(-1)" E;,.-‘C[f(t)]

. Second Shift Formula

SB[da(I)g(t)] = ¢7% Llg(t + a))
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L7NF©) = e L7F(s + a)]

y.-'[i";gi)] = (= 1yefa)

L™ “F($)] = u,)f(t - a)
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