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MODULE II

ENGINEERING MATHEMATICS I
3 hiours
INSTRUCTIONS TO CANDIDATES

You should have the following for this examination.
Mathematical tables;
Scientific calculator (non-programmable);
Answer any FIVE questions of the following EIGHT questions in the answer booklet provided.
Al questions carry equal marks.
Macximum marks for each part of a question are as shown.

‘This paper consists of 4 printed pages.

Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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Gy xly+x’ =3sinxy. (8 marks)
fu=x+y, ad +y'=4, find L. (4 marks)

dx

The volume of a rectangular box without a top is to be 32m’. Calculate the minimum

surface area of the material required to make the box. (8 marks)
Evaluate the intograls.
o [ehe
(i) f (”" ")2
(11 marks)

Sketch the region bounded by the curve y = 6x — x*— 5 and the straight linc
x=y=5, and use integration to find the arca of the region. (9 marks)
A random variable x has a probability density function £(x) given by:
k(2x-x7),0 <x<2
10 =0 e

Determine the:

) value of the constant k;
) mean;
Gi)  P(E<x<1). (10 marks)
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A factory manufactures bolts. The probability of getting a defective bold is 0.05. A
sample of 400 bolts were selected. Using normal approximation to the binomial
distribution, determine the probability of selecting exactly 22 defective bolts.

(10 marks)

Given the three vectors A=2i— j+k B=i+3j~2k and C=2i+j-3k
determine the magnitude of the vector D=A+B+C'
(4 marks)

Evaluate the integral [ 7—]1_7 &x. (6 marks)

Locate the stationery points of the function z = x? + 2xy + 2y” + dx, and determine
their nature. (10 marks)

Find the first four non-zero terms in the Taylor series expansion of /n x about the point
x =1, and use the result to determine in (1 +3) to four decimal places. (8 marks)

By using the st four non-7ero terms i the Maclaurin expansion of cos , find the
cosx
value of OB d.
(12 marks)

Given that the first, third and sixth terms of an arithmetical progression are in
‘geometrical progression, find the common ratio of the geometrical progression.

(10 marks)
‘The first two terms of a geometrical series are y2 —1and 3~2y2 .

Determine the:

() common ratio;

(i) third term. (10 marks)
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An ndicator diagram for a stcam engine is shown in Figare 1. The base fine has been

<

.m.l

Determine the area of the indicator diagram using:
() the trapezoidal rule.
Gi)  Simpson’s rule. (10 marks)

A cooling tower s in the form of a cylinder of height 16m surmounted by a frustum of a
cone. The diameter of the cylinder is 30m, and the diameter of the top of the tower is
20m The height of the tower is 50m.

Calculate the volume of the airspace in the tower if 30% of the space is used for pipes
and other structures. (10 marks)

‘Table 1 shows marks scored by 94 students in a mathematical test. If the modal marks
is 54, determine x and y.

Table 1
Marks | No. of Students
0- 20 10
20-40 X
40-60 30
60-80 y
80- 100 14

(8 marks)
‘The diameters, in millimetres, of 40 bearings were determined with the following
results:

166 153 163 142 167 173 182 156 149

172 187 164 190 158 184 151 170 192 [
189 183 159 136 183 172 180 158 173 ®
168 177 168 179 173 166 153 164

169 147 162 174 156

Group the data into a frequency distribution using classes 13.5 ~ 14.4, 145 - 154, ...
Hence determine the standard deviation. (12 marks)

‘THIS 1S THE LAST PRINTED PAGE.
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