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UNIVERSITY EXAMINATIONS
EXAMINATION FOR MAY/AUGUST 2022/2023 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RCS 404: STATISTICAL METHODS

DATE   AUGUST 2023	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.

SECTION A (COMPULSORY)

QUESTION 1 (30 MARKS)

[a]. The weekly demand of petrol (in “000” litres) from a randomly selected filling station is a random variable with the following distribution. Let X be the random variable with probability density function given by

Where c is a constant. Determine;
(i). The constant . 						[3 Marks]
(ii). The mean of the random variable .				[3 Marks]
(iii). The probability that there is at most 500 litres of petrol at any given time. 
[2 Marks]
[b]. The number of trips to a doctor consulting office per family per year in a given community is known to have a mean of 10 with a standard deviation of 3. Suppose a random sample of 49 families is taken from this population and the sample mean calculated.
i). Describe the sampling distribution of the sample mean   (indicate   and  and the type of distribution).				[4 Marks]
ii). Find the probability that the sample average of trips lies between 9 and 11.
[4 Marks]
[c]. A random sample of 50 helmet used by motorcycle riders and automobile race-car drivers was subjected to an impact test and 18 of these helmets some damage was observed.
i). Find the 95% confidence interval of the true proportion of helmets of this type that would show damage from this test. 			[4 Marks]
ii). Using the point estimate of  obtain from the preliminary sample of 55 helmets, how many helmets should be tested to obtain a 95% confidence that the error in estimating the value of is less than 0.02. 	[2 Marks]

[d]. Suppose you invested a fixed sum of money in each of five inter-county business ventures. Assume that you know that 70 % of such ventures are successful, the outcomes of these ventures are independent of one another and the probability distribution of the number,  of successful ventures out of five is:

	
	0
	1
	2
	3
	4
	5

	
	0.002
	0.029
	0.132
	
	0.36
	0.168



i). Find .							[2 Marks]
ii). Determine the expected number of successful ventures. Interpret your results.							[3 Marks]
iii). Compute the standard deviation of the distribution and interpret your results.							[3 Marks]



QUESTION TWO (TWENTY MARKS)

[a]. In an article about the cost of health care “Healthy Living” magazine reported that a visit to a hospital emergency room for a simple procedure such as “sore throat” has a mean cost of $328. Assuming that the cost for this type of hospital (level) emergency room visit is normally distributed with standard deviation of $ 92. 
Determine;
i). The probability that it will cost more than $500.		[2 Marks]
ii). The probability that it will cost less than $250.		[2 Marks]
iii). The probability that it will cost between $300 and $400.	[3 Marks]
iv). If the cost of a patient is in the lower 8% of charges for this medical services, determine the cost of this patients emergency room visit. 										[3 Marks]

[b]. According to a survey by Creative Information Group (CIG), one in every four people has a risk of developing a heart disease. Consider a sample twenty people;

i). State the probability distribution of the number at risk.	[2 Marks]
ii). Compute the probability that exactly four people are at risk.	[2 Marks]
iii). Compute the probability that at least four people are at risk.	[2 Marks]
iv). Compute the probability that between seven and ten people are at risk.									[2 Marks]
v). Compute the men and standard deviation of the people at risk.	
[2 Marks]


QUESTION THREE (TWENTY MARKS)

[a]. On average six people per hour use an electronic drug dispensing machine fitted at a busy health facility. What is the probability that;

i). Exactly six people use the machine during a randomly selected hour? 	
[2 Marks]
ii). Fewer than five people will use the machine during the next half hour? 
[3 Marks]
iii). No one will use the machine during a ten-minute interval? 	[2 Marks]
iv). No one will use the machine in a five-minute interval? 		[2 Marks]

[b]. An optician operating an eye clinic for one day conducted some test on patients eye sight with the following results (the results were either success or failure)
Patient 		Outcome	
1. Failed		(F1)
2. Successful 	(S2)
3. Successful	(S3)
4. Failed		(F4)
5. Failed		(F5)
6. Failed		(F6)

i). Write down all possible samples of size two of these results and their respective proportion of success. 				[4 Marks]
ii). Determine the population proportion of success (good eye sight) and mean of sample proportions from (i) above and comment on your results. 									[2 Marks]
iii). Suppose that the facility decided to involve more opticians in their future tests and found that from many patients the proportion of success was 45 %. If 00 patients are sampled, what is the probability that more than 60 will be successful (have good eye sight)? 				[5 Marks]


QUESTION FOUR (TWENTY MARKS)

The following data shows the respective height  and of a sample of 2 fathers and their eldest sons in inches;

	
	65
	63
	67
	67
	68
	62
	70
	66
	68
	67
	69
	71

	
	68
	66
	68
	65
	69
	66
	68
	65
	71
	67
	68
	70



Required;

i). Assuming a simple linear regression model is appropriate, fit the regression relating the height of the son to the height of the father.		[7 Marks]
ii). What is the estimated variance? 					[4 Marks]
iii). Prepare an analysis of variance table and comment on the model adequacy at 
at . 							[5 Marks]
iv). Obtain the 95 % confidence interval for the mean of the response. 
[4 Marks]


QUESTION FIVE (TWENTY MARKS)

[a]. A detergent company wanted to innovate a new detergent for fabric cleaning. The research and development department set up an experiment comparing the degree of soiling for fabric with three detergent mixtures of methacrylic acid in order to test their innovated product. The data is as below;

Mixture 1: 	0.56	1.12	0.90	1.07	0.94	
Mixture 2:	0.72	0.69	0.87	0.78	0.91
Mixture 3:	0.62	1.08	1.07	0.99	0.93

Use an F-test to test whether the true average degree of soiling when mixture is used is the same for all three mixtures [take ].		[13 Marks]





[b]. Two catalysts are being analyzed to determine how they affect the mean yield of a chemical process. Specifically, catalyst I is currently in use but catalyst II is cheaper and is proposed to be adopted to save on costs. A test run in a pilot study yielded the following results.

	Catalyst I
	91.5
	94.18
	92.18
	95.39
	91.79
	89.07
	94.72
	89.41

	Catalyst II
	89.19
	90.95
	90.46
	93.21
	97.19
	97.04
	91.07
	92.75




Following the required procedure, carry out a test for the difference between the mean yields at  						[7 Marks]
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