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UNIVERSITY EXAMINATIONS
EXAMINATION FOR MAY/AUGUST 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RCS 404: STATISTICAL METHODS

DATE   AUGUST 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 1 (THIRTY MARKS)

[a]. A random sample of 50 helmets used by ‘boda-boda’ riders were subjected to an impact test and on 18 of these helmets some damage was observed.

i). Find a 95% confidence interval on the true proportion of helmets of this type that would show damage from this test. 				[4 Marks]
ii). Using the point estimate of , obtained from the preliminary sample of 55 helmets, how many helmets must be tested to be 95% confident that the error in estimating the value of  is less than 0.02? 			[2 Marks]
iii). How large must the sample be if we wish to be at least 95% confident that the error in estimating the proportion  is less than 0.02, regardless of the value of ? 									[2 Marks]


[b]. A major manufacturer wants to test a new engine to determine whether it meets new air pollution standards. The mean emission  of all engines of this type must be less than 20 parts per million of carbons. Ten engineers were manufactured for this purpose of testing and their emission levels recorded as follows (in parts per million)

	15.6
	16.5
	22.5
	20.5
	16.4

	19.4
	16.6
	17.9
	12.7
	13.9



Do the data supply sufficient evidence to allow the manufacturer to conclude that this type of engine meets the pollution standards at ? Use calculator summaries.
[5 Marks]
[c]. Suppose you invest a fixed sum of money in each of five internet business ventures. Assume that you know that 70% of such ventures are successful, the outcome of the ventures is independent of one another, and the probability distribution of the number,  of success ventures out of fives is;

	
	0
	1
	2
	3
	4
	5

	
	0.002
	0.029
	0.132
	0.309
	0.360
	0.168



i). Determine the expected number of successful ventures and interpret your results. 								[2 Marks]
ii). Compute the variance of this distribution and interpret the results. 
[3 Marks]

[d]. The weight of sophisticated running shoe is normally distributed with a mean of 12 ounces and a variance of 0.25 ounces.
i). What is the probability that a shoe weighs more than 13 ounces?
[2 Marks]
ii). What must the standard deviation of weight be in order for the company to state that 99% of its shoes weigh less than 13 ounces? 	[3 Marks]
iii). If the variance is 0.25, what must the mean weight be in order for the company to state that 99% of its shoes are less than 13 ounces?
[2 Marks]
[e]. A manufacturer of automobile batteries for the computer control box of electric cars (EV) claims that the distribution of the length of life of its batteries has mean of 54 months and standard deviation of 6 months. Suppose a consumer group decided to check the claim by purchasing a sample of 50 of these batteries and subjected them to test to determine the battery life.
i). Assuming manufacturers claim is valid, describe the sampling distribution of the mean life time of a sample of 50 batteries. 			[2 Marks]
ii). Assuming the manufacturers claim is true, what is the probability that the consumer group sample has a mean of 52 or fewer months?	[3 Marks]


SECTION B 

QUESTION TWO (TWENTY MARKS)

[a]. Samples of 20 parts from a computer mother board punching process are selected every hour from the punching line for quality control purposes. Typically, 1% of the parts require rework. Let  denote the number of parts in the sample of 20 that requires rework. A quality process problem is suspected if  exceeds its mean by more than three standard deviations.
i). If the percentage of parts that require rework remains at 1%, what is the probability that  exceeds its mean by more than three standard deviations? 
[5 Marks]
ii). If the rework percentage increases to 4%, what is the probability that  exceeds 1? 									[2 Marks]
iii). If the rework percentage increases to 4%, what is the probability that  exceeds 1 in at least one of the next five hours of samples? 		[2 Marks]

[b]. The overall distance travelled by a golf ball is tested by hitting the ball with iron Byron, a mechanical golfer with a swing that is said to emulate the human power. Ten randomly selected balls of two different brands are tested and overall distance measured resulting in the following data (in meters).

	Brand 1
	275
	286
	287
	271
	283
	271
	279
	275
	263
	267

	Brand 2
	258
	244
	260
	265
	273
	281
	271
	270
	263
	268



Test at  the hypothesis that both brands have equal mean overall distance traveled. (Show all your working) 					[11 Marks]

QUESTION THREE (TWENTY MARKS)

[a]. The amount of profit (loss) in millions of shillings that a company generates in a given year is govern by the following distribution 




where  is a constant.
i). Determine . 							[3 Marks]
ii). Determine the probability that the company makes a profit of at most two million shilling. 						[2 Marks]
iii). Find the mean and variance of the distribution.		[3 Marks]


[b]. Samples of three different bleach diet were analyzed to determine the level of physiologically active polyunsaturated fatty acid (in percentage), resulting in the following data.

	Trupencil
	14.1
	13.6
	14.4
	14.3
	12.1

	Parkay
	12.8
	12.5
	13.4
	13.0
	  8.4

	Chiffon
	13.2
	12.7
	12.6
	13.9
	18.0



i). Write the analysis of variance table for this data. 		[9 Marks]
ii). Test whether there are differences among the three brands of diet for their average percentage of polyunsaturated fatty acid at 
[3 Marks]


QUESTION FOUR (TWENTY MARKS)

[a]. i). State the four advantages of sampling over a complete census
[4 Marks]
ii). What do you understand by the term sufficiency as used in estimation?
[1 Marks]

[b]. a study of the relationship between facility condition at gasoline stations and aggressiveness in the pricing of gasoline was undertaken. The resulting data is as below.

	
	Pricing policy

	Condition
	Aggressive
	Neutral
	Non-Aggressive

	Substandard
	24
	15
	17

	Standard
	52
	73
	80

	Modern
	58
	86
	36



At 1 % level of significance, does this data suggest facility condition and pricing policy to be independent of one another?				[15 Marks]



QUESTION FIVE (TWENTY MARKS)

The following data shows the frequency (MHz)denoted by  and output power (Watts) denoted by  for a certain laser configuration generated from an investigative experiment;

	
	60
	63
	77
	100
	125
	157
	186
	222

	
	17
	17
	19
	21
	22
	20
	15
	5



Determine (Show all your working);

i). The equation of the regression of  on  and the interpret the coefficients
									[14 Marks]
ii). The correlation coefficient					[4 Marks]
iii). The value of  when  	. 				[2 Marks]
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