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INSTRUCTIONS:  Answer question one and any other two questions 
      
 
QUESTION ONE (30 MARKS) 

a) Eight prototype units are produced and their pull-off forces measured, resulting in the following 

data (Newtons) 12.6, 12.9, 13.4, 12.3, 13.6, 13.5, 12.6, 13.1. 

(i) Calculate the sample mean and standard deviation. 

(ii)  Plot the data on a dot diagram clearly indicating where the mean falls and interpret the 

meaning of the mean.         (5 Marks) 

b)  Consider two samples shown below: 

Sample 1  23, 31, 26, 24, 33, 31, 30, 26 

Sample 2  23, 27, 30, 24, 28, 31, 25, 33 

(i) Calculate the sample range for both samples.  Would you conclude that both samples 

exhibit the same variability?  Explain.     

(ii)  Calculate the sample standard deviation for both samples.  Do these quantities indicate 

that both samples have the same variability?  Explain.   

(iii) Write a short statement contrasting the same range versus sample standard deviation as a 

measure of variability.         (6 Marks) 
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c) An order for an automobile can specify either an automatic or a standard transmission, either with 

or without air conditioning, and any one of the four colours, red, blue, black or white.  Describe 

the set of possible orders for this experiment.   That is, describe the sample space. (3 Marks) 

d) (i) When are two events said to be mutually exclusive? 

(ii)When are two events said to be independent? 

 (iii)Given that A and B are independent events, find their joint probability for the following data 
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      (6 Marks) 

e) The table below lists the probability distribution of �, where � is the number of defects contained 

in a randomly selected manufactured product.  Find the mean and the standard deviation of �.  

� 0 1 2 3 4 

���� 0.79 0.12 0.05 0.30 0.01 

            (5 Marks) 

f) Let 721 ,, xxx K denote a random sample from a population having mean µ and variance .2σ  

Consider the following estimators of µ  
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(i) Obtain ( )1µ̂E  and ( )2µ̂E  

(ii)  Which of the two estimators is best and in what sense?    (5 Marks) 

 

QUESTION TWO (20 MARKS)  

The following data show the compressive in Newton’s of 80 specimens of a new aluminium lithium 

alloy undergoing evaluation as a possible material for aircraft structural elements. 

105 221 183 186 121 181 180 143 

97  154 153 174 120 168 167 140 

245 228 174 199 181 158 176 110 

163 131 154 115 160 208 158 133 

207 180 190 193 194 133 156 123 
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134 178 76 167 184 135 229 146 

218 157 142 163 145 171 148 158 

199 151 142 163 145 171 148 158 

160 175 149 87 160 237 150 135 

196 201 200 176 150 170 118 149 

  

a) Noting that the smallest value is 76 and the largest value is 245, and taking the last digit as the 

leaf, construct a stem and leaf display for the data.     (5 Marks) 

b) Using the classes K130110,11090,9070 <−<−<− and soon, obtain a frequency and a relative 

frequency distribution for the data.       (4 Marks) 

c) Calculate the mean and the standard deviation using the grouped data in (b) above.  (6 Marks) 

d) Construct the histogram for the data and comment on where the mean lies in this case.  (5 Marks) 

 

QUESTION THREE (20 MARKS) 

a) The probability density function of � is given by  
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Where the random variable � denotes the clearance (in mm).  The clearance is the difference 

between the radius of the hole drilled in a flat sheet of metal plate and a shaft inserted through 

the hole: 

(i) Components with clearance larger than 0.8 mm are to be scrapped.  What proportion of 

components are scrapped? 

(ii)  Determine the mean clearance and the variable of the clearance.   (10 Marks) 

 

b) The thickness of a laminated covering for a wood surface is normally distributed with a mean of 

5 mm and a standard deviation of 0.2 mm.       

(i) What is the probability that a covering thickness is greater than 5.5 mm? 

(ii)  If the specification require the thickness to be between 4.4 and 5.4 mm, what proportion 

of coverings do not meet the specifications. 

(iii)The covering thickness of 95% of samples is below what value?  (10 Marks) 
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QUESTION FOUR (20 MARKS) 

a) A car manufacturing company wanted to investigate how the price of one of its car models 

depreciates with age.  The company took a sample of 8 cars of this model and collected the 

following information  on the thousands of Kenya shillings of these cars as shown below: 

Age X 8 3 6 9 2 5 6 3 

Price Y 16 74 40 19 120 36 33 86 

 

(i) Find the regression line bxay +=ˆ with price as a dependent variable. 

(ii)  Given a brief interpretation of the values of � and �, calculate in part (a) 

(iii) Estimate the price of a 7 year old car of this model. 

(iv)  Estimate the price of a 4 year old car of this model.    (13 Marks) 

b) (i) Find the correlation coefficient between � and � for the data in (a) above. 

(ii) Determine the coefficient of determination and comment on its value.  (7 Marks)  

 

QUESTION FIVE (20 MARKS) 

a) (i) When are the random variables 21,xx said to be a random sample of size 
?  (2 Marks) 

(ii) When is a point estimator θ  for the paramare θ said to be biased.  What is the bias (3 Marks) 

b) Define the following terms used in hypotheses testing: 

(i) A statistical hypothesis 

(ii)  Type I error 

(iii) Type II error 

(iv)  Power of a statistical test.       (4 Marks) 

c) Aircrew escape systems are powered by a solid propellant.  The burning rate of this propellant is 

an important product characteristic specifications required that the mean burning rate must be 

50cm/sec.  We know that the standard deviation of the burning rate is .sec/2cm=σ  The 

experiment decides to specify a type I error probability or significant level of .05.0=α   He 

selects a random sample of 
 = 25 and obtains a sample average burning rate of  

.sec/3.51 cmx =  What conclusions should be drawn?      (11 Marks) 


