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MACHAKOS UNIVERSITY 
University Examinations for 2022/2023 Academic Year 

 

SCHOOL OF PURE AND APPLIED SCIENCES 

DEPARTMENT OF MATHEMATICS AND STATISTICS 

SECOND YEAR FIRST SEMESTER EXAMINATIONS FOR  

BACHELOR OF SCIENCE (ELECTRICAL AND ELECTRONICS ENGINEERING) 

BACHELOR OF SCIENCE (MECHANICAL ENGINEERING) 

BACHELOR OF SCIENCE (CIVIL ENGINEERING) 

ECU 201: ENGINEERING MATHEMATICS VI 

DATE:               TIME:  

INSTRUCTIONS: Answer question ONE and any other TWO questions 

QUESTION ONE (COMPULSORY) (30 MARKS) 

a) Differentiate the following terms; 

(i) Inclusive and exclusive class intervals.       (2 marks) 

(ii) Qualitative and quantitative data.      (2 marks) 

(iii)Discrete and continuous random variables   (2 marks) 

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

  

x 0 1 2 3 4 5 

f (x) 0.10 0.15 2𝑘 0.25 𝑘 0.05 

 

(i) Find the value of 𝑘     (2 marks) 

(ii) Determine the mean and the variance of the random variable 𝑋 (4 marks) 

 

(iii)Determine the probability that x is at least 3.                                                               (2 marks) 

 

c)  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                    (3 marks) 
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d)  A binomial random variable has µ = 50 and S.D =5, find the values of n and p   

                          (2 marks) 

e)   Suppose that the probability that it is raining when you go into college is 
1

3
 and that it is not 

raining when you come out of it ,is 
1

6
, what is the probability that it is raining in both occasions.

                     (3 marks) 

f)  Compute the Geometric mean from the frequency distribution shown below, (4 marks) 

Diameter(mm) 5 10 15 20 25 30 

Frequency(f) 4 9 16 12 6 3 

g)  From the frequency distribution below, draw a histogram and estimate the mode    (4 marks)  

   

 

 

QUESTION TWO (20 MARKS) 

a)  Given that  𝑓(𝑥) = {  
𝑒−𝑥 0,           𝑥 > 0 
𝑜,           𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

  find the moment generating function and use it to find 

the mean                                      (5 marks) 

b) Two dice are thrown. What is the probability that the sum of the two faces is a multiple of 3                

                 (5 marks)    

The table shows marks scored by 80 students in an examination. If the modal mark is 52, determine 

the values of  𝑥 𝑎𝑛𝑑 𝑦.                  (5 marks) 

  

 

     

a) Given the frequency distribution below, find; 1st quartile and the 6th Decile.       (5 marks)  

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

Frequency(f) 20 15 31 22 10 2 

 

 

 

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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QUESTION THREE (20 MARKS) 

a)  Show that the mean and variance of a Poisson distribution is  𝜆.               (7 marks) 

b)  The number of people who become ill each year from eating a kind of poisonous plant in a  

certain region is a   random variable having a Poisson distribution with 𝜆 = 1.6,  find the 

probability of; 

i. 2 such illnesses in a given year. 

ii. At least 3 such illnesses in 5 years     (7 marks) 

c)  A bag contains 3 blue balls, 4 red balls and 5 green balls. Two balls are drawn in turn from the 

bag without replacement. Find the probability that a balls picked at random from the bag are; 

i) Both green       (6 marks) 

ii) A Blue and a red         

 

QUESTION FOUR (20 MARKS) 

a)  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 ‘𝑟’ and hence comment on the 

relationship between temperature and the time it takes for the mixture to dry.   (10 marks) 

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.  

           (4 marks)  

ii. Determine the proportion of the students who scored a credit grade if a credit is assigned 

for marks between 60 and 74.        (3 marks)  

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.     (3 marks) 

 

 

 

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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QUESTION FIVE (20 MARKS)  

a)  Given that   𝑓(𝑥) = {

𝑐  

√𝑥
, 0 < 𝑥 < 4

𝑜, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
   , find the value of c and mean of 𝑥.             (6 marks) 

b)   The probability that a car will break down while driving through a certain tunnel is 0. 

0004.Find the probability that among 2000 cars driving through the tunnel, at most one will 

break down.           (5 marks)   

c)  In a construction company,52% of the workers have a degree.5 workers were selected at 

random. Determine the probability that; 

i. Exactly 3 have a degree.               (3 marks) 

ii. 3 or less have a degree.               (3 marks) 

iii. At least one has a degree given that not more than 3 have a degree.     (3 marks)  

 

 



 

Examination Irregularity is punishable by expulsion  Page 5 of 5 

 

 


