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This paper consists of FIVE {5) questions. Answer any FOUR (4) questions in the answer booklet

provided. All questions carry equal marks.

Question 1
(@) If 2y =—-2+43i and | zp = 3 —5i, compute the following and leave your answers in Cartesian
form .
(i) 3zy —4zp
12 marks]
(i) ziz
[3 marks]
(iit) —=
At n [5 marks]
by Given z=—3-+4i.
{i) Express z in polar form, with argument in degrees .
{4 marks]
(i) Findthe two square roots of z. Leave your answers in polar form .
{6 marks]
(©) Use De Moivre’s Theorem to express (4 + 1) in the form of a+ib.
[5 marks]
Question 2
{a)}—Selve thefollowing by-the-indicated-substitutions-
(1) / sec’ ¥ ;U =tanx
/1 — __"““2‘_ ¥iou=
Jan’ Ak e
(ii) f%dx,- u=Inx
[4 marks]

x+1 2
Hi X uw=x"+2x+3
i) /x/x2—1—2x+

[4 marks]
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(b) Solve the following by any method deemed appropriate :

(i) /xsinzxdx

[6 marks]
() f 35
x4 9x [7 marks]
Question 3
Bz 0z
i == p XY o} 2 .
(@) Given z =™ sin (x%%}, fmd =~ an nd P '
* {6 marks]

(b) The coefficient of rigidity (G) of a wire of length L and uniform diameter M is given by

AL

=3

where A is a constant. If errors of 0.25% and 1% are possible in measuring L and M

respectively, determine the maximum percentage error in the calculated value of G.

[3 marks]

() Use Euler’s method to solve for the values of y for x = 0.0{0.1)04 if

dy 9 oy
L=+, y©) -

Let all workings be correct to four (4) decimal places. Formula for Euler’s method :

dy _
a}' “’“”f(xfy)
Xys] = xn~—|~h

Yul = Yn -+ hf(xn ryn)
[4 marks]
{(d) Use the series

2 xt ¥t

X
(1 TR i
I+x==% 2+3 4+

1

toﬂexpandvhl-:-e} T
x5

[6 marks]

2x . . ' e . .
) -as.a series of ascending. powers.of x.up.to and including the term in.... . oo e
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(¢) (i) Derive the binomial series for (1 + x?)"! up to and including the fourth term.

[2 marks]
(i) Use theresultin (i) to evaluate the integral
04y
—d
/o 14 x2 *
Let your answer be correct to four (4) decimal places.
[4 marks]

Question 4

(@) The rate of change of temperature of a motor is given by

de ‘
n W'ID — k6

where f is the temperature of the motor at time ¢ and & is a non-zero constant. Given that

g =0 when # =0 and # = 60 when f = 10. Show that e~ % =1 - 6k. _
5 marks]

{(b) Solve the following differential equatioris :
M +x2)@i F3xy =5k M
dx s
p |6 marks]
(ii) Hy« + {tanx)y = sinx
d; J I5 marks]
(iif) &E% _ 33% + 2y = 22
[9 marks]
Question 5
(a) Use Laplace transfom to solve the following differential equation :
cy ., dy .
a2 "*"43{ + 3y = sin 2t
) gifen that y(D) — 0 and y’(Oj = 0. ” o
....110 marks]

(b) Batteries from a particular manufacturer have a mean lifespan of 160 hours, with standard
deviation of 30 hours. Assuming that battery life follows a normal distribution, find the

probability of selecting a battery with a lifespan between 150 hours and 180 hours.

[5 marks]
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(¢} A magician pulls out two rabbits from a sack containing 2 brown rabbits, 5 black rabbits, 3

grey rabbits and 6 white rabbits. Find the probability that

(i) one rabbit is black and one is grey,

(ii) both are not white.

[3 marks]

I2 marks]

(d) The table below shows the daily wages earned by 80 students who worked part time dﬁring

their semester break :

Weekly wage (RM) | 10 —14 | 15—-19 | 20-24 | 25-29 | 3034 | 3539 | 40— 44
Frequency 4 8 14 22 19 10 3
Estimate the
(i) mean,
[2 marks]
(if) standard deviation.
[3 marks}]
End of Paper
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