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UNIVERSITY EXAMINATIONS
EXAMINATION FOR SEPTEMER/DECEMBER 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RCS 404: STATISTICAL METHODS

DATE: 30TH DECEMBER 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 ONE (30 MARKS)

[a]. Suppose that only 75% of all drivers in a certain state regularly wear seat belts. A random sample of 500 drivers is selected. What is the probability that (use normal approximations);
i). [bookmark: _GoBack]At least 360 and at most 400 of the drivers in the sample regularly wear safety belts? 								(4 marks)
ii). Fewer than 400 of these in the sample regularly use safety belts? 	
(3 marks)
[b]. A random sample of n=15 heat pumps of one specific product in your production line yielded the following observations of lifetime in years;
2.0	1.3	6.0	1.9	5.1
0.4	1.0	5.3	15.7	1.7
4.8	0.9	12.2	5.3	0.6
Assuming that the lifetime distribution is normally distributed obtain the 98% 
confidence interval.							(7 marks)

[c]. Suppose that the following data was availed to you which is a sample of a certain investigation;
16	11	23	42	87
Test the hypothesis (take )
i).  against 					(5 marks)
ii).  against 					(2 marks)
iii). What is the main difference between test in (i) and (ii)? 	(1 mark)
[d]. Let  denote the profit (Loss) of an investment company. Suppose further that has the probability density function given by,

where is a constant. Determine;
(i). The constant . 						(2 marks)
(ii). The probability that  exceed 1.5.				(2 marks)
(iii). The mean and variance of the random variable .		(3 marks)
(iv). The probability that  exceed the mean.			(1 mark)








QUESTION TWO (20 MARKS)

[a]. Suppose that 20 % of all copies of a particular textbook fail a certain binding strength test. Let X denote the number among 15 randomly selected copies that fail the test.
Determine;

i). The probability distribution of X.				 	(2 marks)
ii). The probability that exactly 8 failed the test.			(2 marks)
iii). The probability that at least four but at most six fail the test.	(2 marks)
iv). The probability that more than three fail the test. 		(3 marks)

[b]. The lifetime of electricity bulbs from two manufacturers X and Y were investigated. An analyst took samples from the two companies and gathered the following information.
Company X
	item
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Lifetime in ‘000’ hours
	4.2
	4.6
	3.9
	4.1
	5.2
	3.8
	3.8
	4.3
	4.4
	5.6



Company Y
	item
	1
	2
	3
	4
	5
	6
	7

	Lifetime in ‘000’ hours
	4.3
	4.1
	3.7
	3.6
	4.2
	5.4
	5.2



Using t-test verify the two manufacturers claims that the mean lifetime of bulbs from X and Y are equal at . 					(1 marks)


QUESTION THREE (20 MARKS)

[a]. Suppose that small Aircraft arrives at a certain airstrip according to a Poisson process with a rate of 8 per hour. Determine;
i). The probability that exactly six small aircrafts arrive during a one-hour period.								(2 marks)
ii). The probability that at least three small aircrafts will arrive during a 2 ½ period.								(3 marks)
iii). The probability that no aircraft will arrive during a thirty minutes period.									(2 marks)

[b]. Riara University Enterprises wanted to test and acquire the best detergent for fabric cleaning. The cleaning department under supervision of a research and development officer set up an experiment comparing the degree of soiling for fabric with three detergent mixtures of methacrylic acid in order to compare the effectiveness of the products. The data is as below;

	Mixture 1
	Mixture 2
	Mixture 3

	0.56
	0.72
	0.62

	1.12
	0.69
	1.08

	0.09
	0.87
	1.07

	1.07
	0.78
	0.99

	0.94
	0.91
	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]


QUESTION FOUR (20 MARKS)

[a]. Suppose that the diameter at breast height in inches of trees of a certain type is normally distributed with mean  and standard deviation and standard deviation 
The weight of a hundred women was measured kilograms and the data was as follows;
i). What is the probability that the diameter of a randomly selected tree will be at least 10 inches?						(2 marks)
ii). What is the probability that the diameter of randomly selected tree will be between 5 and 12 inches?					(3 marks)
iii). If a sample of size 20 is randomly selected from this forest which is the probability that the mean of the sample exceeds 9.5 inches in diameter?									(3 marks)

[b]. Describe the following terms as used in test of hypothesis,

i). Critical value.							(2 marks)
ii). Level of significance						(2 marks)
iii). Type I error. 							(2 marks)
iv). Type II error.							(2 marks)

[c]. State the four properties of a good estimator.				(4 marks)




QUESTION FIVE (20 MARKS)

[a]. The following was a regression equation by an analyst based on 10 observations from an investigation


Where		 
		
		
	
Compute;
i). MSR and MSE.						(3 marks)
ii). F-ratio and test for the model adequacy at . 	(2 marks) 
iii). Perform a t-test for the significance of the parameters  and comment on your results. 				(3 marks)

[b]. Suppose that eight specimens of a certain type of alloy were produced at different temperatures (coded units) and the durability of each specimen was then observed (-coded units), the data is as follows:

	

	1
	2
	3
	4
	5
	6
	7
	8

	

	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	

	40
	41
	43
	42
	44
	42
	43
	42



i). Obtain the estimated regression function and interpret all the parameters.									(5 marks)
ii). Write the ANOVA table.					(4 marks)
iii). Test the hypothesis that the slope is zero at 	(3 marks)
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