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Instructions to Candidates

You should have the following for this examination

-Answer Booklet, examination pass and student ID

This paper consists of FIVE questions. Attemptquestion ONE (Compulsory) and any other TWO questions.

Do not write on the question paper.

Question ONE

.. . x, 0<x<nm
a) A function is defined by f(x) = {O, T<x<2m
i.  sketch the function for three periods

ii.  determine the Fourier series for the function

iii.  taking x = 0, deduce a numerical series for the function (10 marks)
b) 500 tins of paint have a mean content of 1010 ml and the standard deviation of the contents is 8.7 ml.
Assuming the volumes of the contents are normally distributed, calculate the number of tins likely to have
contents whose volumes are;

i. lessthan 1025 ml

ii.  lessthan 1000 ml

ii.  less than 995 ml (20 marks)
c) Determine the Fourier half-range sine series for the a function define by
f(x)=cosx, 0<x<m (10 marks)
Question TWO

©Technical University of Mombasa Page 1 0of 3



X, 0<x<m

a) A non-periodic function is defined by f(x) = {Zn Cy  m<ax<2m

i.  sketch the function for three periods

ii.  determine the Fourier series for the function (10 marks)
b)

X 6 |3 9 15 |2 14 |21 |13

Y 13107 |20 |37 |05(29|45|27

Given the data above, determine
i.  equation of the regression line of Y on X
Ii.  equation of the regression line of X on'Y (10 marks)

Question THREE

a) The mean diameter of holes produced by a drilling machine bit is 4:05mm and the standard deviation
of the diameters is 0:0028mm. For twenty holes drilled using this machine and assuming the diameters

are normally distributed, determine, correct to the nearest whole number, the number likely to have
diameters;

I.  between 4.048 and 4.0553 mm
ii.  between 4.052 and 4.056 mm (10 marks)
b) A periodic function is defined by f(x) = { l=x -m<x<0

1+x, 0<x<m
i.  sketch the function for two periods
ii.  determine the Fourier series for the function
iii.  deduce a numerical series for the function (10 marks)

Question FOUR

a) Given that the probability of rain falling during a particular period is 2/5,determine the probabilities
of having 0, 1,2,3, 4, 5,6, and 7 wet days in a week hence present the results on a histogram

(10 marks)
. . . -3, —2<x<0
b) A function f(x) is defined by f(x) = { 3 0<x<2
i.  sketch the function for three periods
ii.  determine the Fourier series for the function (10 marks)

Question FIVE

a) Determine the half range Fourier cosine series for £(8) = 8% within the interval 0 < x < 4
(10 marks)

b) In an experiment to determine the relationship between force and momentum, a force, X, is applied to
a mass, by placing the mass on an inclined plane, and the time, Y, for the velocity to change from u m/s
to v m/s is measured. The results obtained are as follows:
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Force (N) 114 |18.7 | 11.7 | 12.3 | 14.7 | 18.8 | 19.6

Time () 0.56 | 0.35]0.55[0.52 043|034 |0.31

Assuming a linear relationship between the quantities determine the equation of the regression line of
i) time on force correct to three significant figures
i) force on time correct to three decimal places (10 marks)
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