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MACHAKOS UNIVERSITY
University Examinations for 2024/2025 Academic Year

SCHOOLOF PUREANDAPPLIED SCIENCES

DEPARTMENT OFMATHEMATICSAND STATISTICS

SECOND YEAR FIRST SEMESTER EXAMINATION FOR DEGREE IN
BACHELOR OF SCIENCE IN ELECTRICAL AND ELECTRONICS ENGINEERING

BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING
BACHELOR OF SCIENCE IN CIVIL ENGINEERING

ECU 201: ENGINEERING MATHEMATICS VI

DATE: 14TH JANUARY, 2025 TIME: 8.30 AM – 10.30 AM

INSTRUCTIONS:
Answer question ONE (Compulsory) and any other TWO questions

QUESTION ONE (30 MARKS)

a) The diameter of a steel pipe used in construction is assumed to be a continuous random variable
with probability density function;

�(�) = ��(1 − �2), 0 < � < 1
�, �����ℎ���

, find the value of � and mean of �. (5marks)

(b) A construction company receives an average of four inquiries per week. Determine the probability
that the number of enquiries in a week will be exactly 2 (3marks)

c) A discrete random variable x has a probability function given by:

x 0 1 2 3 4 5
f (x) 0.10 0.15 2� 0.25 � 0.05

(i) Find the value of � (2marks)

(ii) Determine the probability that x is at least 3. (1mark)
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d) A binomial random variable has µ = 50 and S.D =5, find the values of n and p
(2marks)

e) An artist has 5 green, 7 blue and 3 red crayons of the same size in a bag. If he picks two crayons at
random from the bag without replacement, find the probability that

i. No red is picked. (3marks)
ii. The two are of the same color. (3marks)
iii. A blue and green in that order (2marks)

f) From the frequency distribution below, draw an ogive and estimate the median. (5marks)

h) The data below are the number of seeds germinated out of five planted seeds in each of the 50 pots.

No. of seeds germinated (X) 1 2 3 4 5

No. of pots (f) 8 16 14 9 3

Find the geometric mean of the number of seeds germinated. (4 marks)

QUESTION TWO (20 MARKS)

a) Given that � � = �−� 0, � > 0
�, �����ℎ��� find the moment generating function and use it to find

the mean (5marks)

b) Two dice are thrown. What is the probability that the absolute difference of the two faces is at

most 2 (5marks)

c) The table shows marks scored by 80 students in an examination. If the modal mark is 52,
determine the values of � ��� �. (5marks)

d) Given the frequency distribution below, find; 1st quartile and the 5th Decile. (5marks)

marks 10-15 15-20 20-25 25-30 30-35 35-40

Diameter(mm) 10-12 13-15 16-18 19-21 22-24 25-27

Frequency(f) 2 7 12 5 3 1

marks 0-20 20-40 40-60 60-80 80-100
No. of students 17 x 20 y 8
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Frequency(f) 20 15 31 22 10 2

QUESTION THREE (20 MARKS)

a) A 3-hour examination is given to all prospective sales people of a national retail chain. The

time “�’ in hours taken to complete the examination has been found to be a random variable

with a density function;

� � =
10�−�2

36
: 0 ≤ � ≤ 3

0 , �����ℎ���
Determine:

i. The probability that someone will complete the exam in one hour or less.

ii. The variance of the distribution hence the standard deviation. (11marks)

b) Usually, 12% of the items produced by a firm are defective. A quality assurance analyst selects a

random sample of 8 items from a day’s production in this firm.

Determine;

i. The expected number of defective items in the selected sample.

ii. The probability that out of the selected items, none is defective.

iii. The probability that out of the selected items, between 3 and 5 are defective. (9marks)

QUESTION FOUR (20 MARKS)

a) Suppose that the weight of navel orange is normally distributed with mean, 8kg  and standard

deviation, 1.5kg  ,

(i) What proportion of oranges weigh between 6.8 and 8.9kgs? (4marks)

(ii) What proportion of oranges weigh greater than 9kgs? (4marks)

b) The marks scored in ECU 210 by students who sat for the examination in a certain year has been
found to be normally distributed with mean 54 marks and a standard deviation 12 marks.
i. Determine the proportion of the students who passed if the pass-mark was set at 45 marks.

(4marks)
ii. Determine the proportion of the students who scored a credit grade if a credit is assigned

for marks between 60 and 74. (4marks)



Examination Irregularity is punishable by expulsion Page 4 of 5

iii. If the top 65% of the students are supposed to pass the examination, determine the mark
which should be set as the pass-mark to achieve this. (4marks)

QUESTION FIVE (20 MARKS)

a) A structural engineer is asked to grade a junior college trainee.in order to ensure that he treats the
trainee fairly, the engineer repeats the grading. The results are tabulated below;

A B C D E F G H I J K L

1st grading 55 53 78 50 48 61 66 76 85 90 69 45

2nd grading 75 80 89 63 67 69 73 93 87 95 92 59

Use spearman’s rank correlation to determine if the two grading are consistent. (10marks)

b) The data given in table below shows temperatures and the time it takes for a concrete mixture to
dry up.

Compute the Pearson’s product moment correlation coefficient ‘�’ and hence comment on the
relationship between temperature and the time it takes for the mixture to dry. (10marks)

Temp 15 16 18 22 14 25 17 28 30 26
Time 21 20 18 16 24 15 18 14 12 14
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