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Instruction to Candidates:

You should have the following for this examination
o Student 1.D. Card & Examination Pass
e Answer booklet
e Non-Programmable scientific calculator

This paper consists of FIVE questions. Attempt question ONE and any other TWO

questions.
Maximum marks for each part of a question are as shown.
Do not write on the question paper.

Question ONE

2x%—-3x2
4x

dx

a) i) Evaluate f

2x

Vax?-1
iii) Find [ sin® tcos*t dt

dx

ii) Determine f

. . X L 0z 0z

b) i) Given z == find — and —
y ox ay

ii) Determine the differential coefficient of cot x

iii) Differentiate from first principles y = i
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c) Probability of three events happening are = for event A, = for event B, and = for
8 5 7

event C. determine:
i) Probability of only event A happening
ii) Probability of event A or event C happening but not B

Question TWO

a) A production department has 35 similar milling machines. The number of

(2 marks)
(2 marks)

breakdowns on each machine averages 0.06 per week. Determine the probabilities of

having:
(i) One machine breaking down in any week (2 marks)
(ii) Less than three machines breaking down in any week (5 marks)
b) Continuous random variable x has pdf where
k(x +2)2 -2<x<0
1
fO) =19 4k 0<x<1g
0 otherwise
i) Find the value of constant k (4 marks)
ii) Find P(-1 <x < 1) (4 marks)
iii) P (x > 1) (2 marks)
c) Discrete random variable W has probability distribution as shown
W -3 -2 -1 0 1
P(W =w) 0.1 0.25 0.3 0.15 d
Find:
i) Value of d (2 marks)
i) P(-3<w<0) (2 marks)
iif)P (w > —1) (1 mark)
Question THREE
: 3 il gag®
a) Given 4x° + 2x ™ + NS 7 find - (3 marks)
b) Determine the coordinates of point on the graph y = x* + x — 6 where the gradient is
1. (4 marks)
. — -3x dz_y d_y —
c) Given y=2xe™>* show that—=+6-—~+9y = 0 (5 marks)
3 2
d) Determine the turning points of the graph y = x? - x? —6x + g and distinguish
between them. (8 marks)
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Question FOUR
a) Using integration by parts, evaluate [ 2e*sin3x dx (7 marks)

. 2x%-9x-35
b) Fmd f m X (8 marks)
(5 marks)

c) Evaluate | 13(4x —3)%dx

Question FIVE
a) The mean height of 500 people is 170cm and standard deviation is 9cm. Assuming the

heights are normally distributed, determine the number of people likely to have heights
between 150cm and 195 cm. (7 marks)
b) The parametric equations of function are y = 3 cos 2t , x = 2 sint. Find:

. dy
i) — (4 marks)
o d?
ii) d—xZ (3 marks)
c) Given y = 4x? — x. Determine approximate change in y if x changes from 1 to 1.02
(3 marks)

d) The length [ metres of metal rod at temperature 6°C is given by

l =1+ 0.000056 + 0.000000462. Determine rate of change of length in mm/°C when
(3 marks)

temperature is 100°C and 400°C
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