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(b)

(i)  Determine the Maclaurin series for the function f(z)=In(1+ z) up to the term
e
in 2°.

(i)  Use the expansion in (i) above to cvaluate f 'In(1+z)dr. (14 marks)
h -
Solve the equation:

sinhx =2 : (6 marks)

o Solve the differential equations:

(@)

()

_/i (@)

(®)
4. (a)

(b)
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:c—@* —by=z'e". (7 marks)
dx
‘ixﬂ L Z+16y=3z. - . (13 marks)

Given the matrices:

1 21
A=|1 -2 0| B

=1 3 31
Determine:
(1) 54 20
g B | = (12 marks)

Use Cramer’s rule to solve the following simultaneous equations:

br—2y+z=8
ct+3y=—z2==2
4r—3y—22=12

(8 marks)
Find from first principles the Laplace transform of the function f(#)=t. (4 marks)
Find the Laplace transform of the function f(¢)=1¢’sin2t. (5 marks)
Use Laplace transforms to solve the differential equation

d'y
e

dy

+7 +10y e, given that when t=0,y=1 and (fg = = (11 marks)



(b)

(c)

/ (a)

(b)

Determine the angle between the vectors:
A=3i+2j+10k and B=2i-5j+7k (7 marks)

Given the complex numbers:

Z,=2+3j and Z,=— 5—T7j, determine %—; expressing the answer in
the form of re” . (6 marks)

Determine the cube roots of 3— 5j. (7 marks)

Use Simpon’s rule with four intervals to evaluate the integral.

10
'L‘ = Y1+ x* dx. Give the answer correct to three decimal places. (10 marks)

(i) Given that Xn is an approximation to the root of the equations x'— x*—5=10,

use Newton - Raphson method to show that a better approximation X,., is

- 3a—xa+5
g YA -

(i)  Starting with xo=1.5, determine correct to six decimal places the root of the
equation. (10 marks)

A function f(z) is defined by

0 —-4<z=<0
flz)=4 3—z 0<z<4
fz+8)

(a) Sketch the function between z=—4 and z=12. (2 marks)

{b) Find the Fourier series for the function. (18 marks)
8. (a)

(b)
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The probability of getting a defective screw in a batch in a factory is 0.05. If 10 screws
are selected at random from the batch, determine the probability of getting:

(i) at most 3 defective screws;
(ii)  atleast 8 non-defective screws. (9 marks)

A continuous random variable x has a probability density function defined by:

kE(z+3)) —-3<z<0
flo)=1 & 0<z<2
0 otherwise

Determine the:

(i) value of the constant K;
(i1) mean value of X;
(i) Plz<1). (11 marks)
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TABLE OF LAPLACE TRANSFORM FORMULAS
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SE"'[-;- F{s)] = L_éﬂ"l[F(s)_] du

" In the following formulas, F(s) = L[f(1)] so f(1) = L7 '[F(s)].

First Shift Formula

Zle”f()] = F(s — a)

Second Differentiation Fermula

: . 4" : :
LI f@)] = (1" g ZIf))

- Second Shift Formula

Llu)eg()] = e * Llglt + a)]

June/July 2018

LFE)] = & L7 FG + a)]

- {@] = (= 1)
dS" :

L e “F()] = u,W)ftt — a)
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