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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RCS 404: STATISTICAL METHODS

DATE : 18TH APRIL 2024	TIME: 2 HOURS

GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:	 
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1 hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.
11. 

SECTION A (COMPULSORY)

QUESTION ONE (30 MARKS)

a) A bank found out that 24 % of its loans to new medium sized businesses become delinquent. If 200 medium size business are selected randomly form the bank files, what is the probability that at least 60 of them will be delinquent? 	(5 marks)


b) A paint manufacturer knows from experience that the drying time for latex paints have a standard deviation of minutes. The manufacturer wants to use the slogan “DRIES IN T MINUTES’ on its advertising. Twenty tests areas of equal size are painted and the mean drying time is found to be 75.4 minutes. Find the 95 % confidence interval for the actual mean drying time of the paint. 	(4 marks)

c) A computer infrastructure engineer profit (in thousands of Kenya shillings) on each unit in a subdivision is a continuous random variable with probability distribution given by,



where  is a constant.
i). Determine . 							(3 marks)
ii). Find the expected profit. 					(3 marks)
iii). Determine the probability that the profit is less than Kshs. 180, 000’. 
(2 marks)
d) The number of accidents per week in a certain facility is a Poisson process with an average 3.2 per week. Find the probability that:

i). More than 4 accidents occur in a particular week. 		(3 marks)
ii). Exactly seven accidents occur in a particular fortnight. 	(2 marks)

e) i). What do you understand by the term sampling error? 		(1marks)
ii). State the four advantages of sampling over a complete census. 	(2 marks)

f) A sample of six measurements are randomly selected from a normally distributed population resulting in the following data
2	5	-1	3	1	2
At 10 % level of significance, test the hypothesis that
i).  against . 				(3 marks)
ii).  against  				(2 marks)

QUESTION TWO (20 MARKS)

a) i). 	Differentiate between one tailed tests and two tailed tests as used in test of
Hypotheses.								(2 marks)
ii). in a trial, the null hypothesis is that an individual is innocent of a certain crime.
Would the legal team prefer to commit type one error or a type two error with this hypothesis? Bear in mind that the new constitution emphasizes on bill of rights and wrong conviction attracts a hefty compensation claim. Explain your answer.
(2 marks)
b) Random samples of six students each taken from four very large groups of fourth year students taking Bachelors of computer science degree attained the following grades;

	Group 1
	Group 2
	Group 3
	Group 4

	55
	86
	72
	49

	74
	79
	53
	41

	96
	73
	70
	66

	58
	84
	51
	58

	70
	64
	85
	66

	67
	52
	71
	44



i). Find the variance within the means.				(3 marks)
ii). Find the variance between the means.				(5 marks)
iii). Write the analysis of variance table.				(4 marks)
iv). Test the hypothesis to evaluate if the difference between the means for the four groups may be due to chance [take ].		(4 marks)


QUESTION THREE (20 MARKS)

a) Record shows that 15 % of company’s product shopped through online platform are damaged in the process of delivery to the customers. If 500 products are ordered through the online platform, what is the probability that more than 70 are be damaged.
(6 marks)
b) The following table shows church attendance from a random sample of three income groups
	
	Income Levels

	Church attendance
	Low
	Middle
	High

	Never
	27
	48
	15

	Occasional
	25
	63
	14

	Regular
	22
	74
	12





i). Construct a table of observed and expected frequencies	(5 marks)
ii). Compute the Chi-Squared statistic				(4 marks)
iii). State the hypothesis to be tested.				(2 marks)
iv). At 5 % level of significance, should the hypothesis be rejected?
(3 marks)

QUESTION FOUR (20 MARKS)

a) The City Bank Holdings has recently begun a credit program. Customers meeting certain credit requirements can obtain a credit and accepted by participating area merchants that carries a discount. Past numbers show 25 % of all applicants for this card are rejected. Given that credit acceptance or rejection is a Bernoulli process, out of 15 applicants, what will be the probability;

i). Distribution of the number rejected?				(1mark)
ii). Exactly four will be rejected?					(1mark)
iii). That fewer than three will be rejected.			(2 marks)
iv). That between six and ten will be rejected.			(2 marks)
v). That at least two will be rejected.				(2 marks)

b) A buffer Aspirin recently lost some of its market share to a new competitor. The competitor advertised that its brand enters the blood stream faster than the Buffer Aspirin as a result reliefs pain faster. The management of Buffer aspirin would like to prove that there is no significant difference between the two products. As a preliminary test 9 subjects were subjected to Buffer aspirin once a day for 3 weeks while another group of 8 subjects were subjected to the competing medication once a day for three weeks. For each medicine, the average number of minutes it took to reach each subject’s blood stream was recorded as below;

	Subject
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Buffer Aspirin
	16.5
	25.5
	23.0
	14.5
	28.0
	15.0
	21.5
	18.5
	17.5

	Competitor
	12.0
	20.5
	25.0
	16.5
	24.0
	11.5
	17
	17.5
	



i). What is the most appropriate test? Why?			(2 marks)
ii). At   is there any significant difference between the performances of the two medicine?						(10 marks)





QUESTION FIVE (20 MARKS)

Variation in clay brick masonry weight have implications not only for structural and acoustic designs but also for design heating, ventilation and air conditioning systems. The following data was as a result of an investigative study on  and  for the sample spacemen.

	
	5.7
	6.8
	9.6
	10.0
	10.7
	12.6
	14.4
	15.0

	
	119
	121.3
	118.2
	124.0
	112.3
	114.1
	112.2
	115.1



	
	15.3
	16.2
	17.8
	18.7
	19.7
	20.6
	25.0

	
	111.3
	107.2
	108.9
	107.8
	111.0
	106.2
	105.0



i). Assuming that a simple linear regression model is appropriate, fit the regression relating mortar density to mortar air content.			(6 marks)
ii). What is the estimated variance? 					(4 marks)
iii). What is the mortar density when the mortar air content is 31 %?
[bookmark: _GoBack](2 marks)
iv). Test the hypothesis that the slope is zero at .		(4 marks)
v). Obtain the 95 % confidence interval for the mean response. 	(4 marks)
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