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

a) Eight measurements were made on the inside diameter of forged piston rings used in an 

automobile engine.  The data (in mm) are 74.001, 74.003, 74.015, 74.000, 74.005, 74.002, 74.005 

and 74.004. 

(i) Calculate the sample average and the sample standard deviation. 

(ii) Discuss whether the data result from an observational study or a designed experiment.  

           (5 Marks) 

b) Consider two samples shown below: 

Sample 1: 10, 9, 8, 7, 8, 6, 10, 6 

Sample 2: 10, 6, 10, 6, 8, 10, 8, 6 

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

measure of variability.        (6 Marks) 

c) An order for a computer system can specify memory of 4, 8 or 12 megabytes and disc storage of 

200, 300 or 400 mega-bytes.  Describe the set of possible orders i.e the sample space. (2 Marks) 

d) If P(A)=0.3, P(B)=0.2 and  determine the following probabilities:   ,1.0 BAP

(i)  )'(AP
(ii)  )( BAP 
(iii)   )'( BAP 

(iv)   )'( BAP 

(v)    'BAP 
(vi)    BAP '

e) (i)  Verify that: 

is a probability mass function and determine: 4,3,2,1,0,
25

12)( 


 xxxf

(ii)   4xP

(iii)  )1( xP

(iv)   42  XP
(v)           (6 Marks)  10XP

f) Let describe a random sample from a population having mean and variance 721 ,, xxx   ,2

consider the following estimators of . 

 
7

ˆ 7654321
1

xxxxxxx 


 
2

2ˆ 461
2

xxx 


(i) Obtain and  )ˆ( 1 )ˆ( 2

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

 

 

 

QUESTION TWO (20 MARKS)  
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The following data shows the motor fuel octane ratings of several blends of gasoline. 

88.5 91.5 91.1 88.3 88.5 93.0 88.4 89.3 

94.7 89.9 86.7 94.2 93.3 94.4 92.6 91.0 

84.3 98.8 93.4 85.3 87.4 90.4 93.7 87.5 

90.1 88.3 96.1 90.4 91.1 91.2 96.5 87.8 

89.0 90.4 89.6 89.3 90.5 86.7 84.3 88.3 

89.8 91.2 90.4 91.1 100.3 93.2 93.2 89.2 

91.6 90.6 91.6 92.2 87.6 90.8 88.6 92.3 

90.3 92.2 90.7 83.4 92.7 90.1 88.7 88.9 

90.0 87.7 88.6 88.2 87.9 91.8 92.7 89.8 

91.0 92.7 93.3 86.7 91.0 90.9 89.9 91.8 

89.7 92.2 

a) Noting that the smallest value is 83.4 and the largest value is 100.3 and taking the decimal point 

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

b) Using the classes 84-<85, 85-<87, 87-<89, …, obtain a 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 cumulative relative frequency ogive for the data.    (5 Marks) 

QUESTION THREE (20 MARKS) 

a) The data from 200 machined parts are summarized below: 

 

 

 

Depth of bore 
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Above   below 

Target  target 

 Edge condition 

  Coarse  15 10 

  Moderate  25 20 

  Smooth  60 70 

(i) What is the probability that a part selected has a moderate edge condition and a below-target 

bore depth? 

(ii) What is the probability that a part selected has a moderate edge condition or a below-target 

bore depth? 

(iii) What is the probability that a part selected does not have a moderate edge condition or does 

not have a below-target bore depth? 

(iv)  Draw a Venn diagram representing the events in the sample space.   (10 Marks) 

b) The thickness of a laminated covering for a wood surface in normally distributed with a mean of 5 

millimeters (mm) and a standard deviation of 0.2 millimeter. 

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

(ii) If the specification requires the thickness to be between 4.5 and 5.5 mm, what proportion of 

coverings do not meet the specifications? 

(iii) The covering thickness of 90% of samples is below what value?   (10 Marks) 

QUESTION FOUR (20 MARKS) 

a) Let the continuous random variable X denote the diameter of a hole drilled in a sheet metal 

component.  The target diameter is 12.5 millimeters.  Most random disturbances to the process 

result in larger diameters.  Historical data show that the distribution of X can be modeled by a 

probability density function . 5.12,20)( )5.12(20   xexf x

(i) If a part with diameter larger than 12.60 millimeters is scrapped, what proportion of parts is 

scrapped? 

(ii) Find the mean diameter E(X) for this process.     (8 Marks) 



Meru University of Science & Technology is ISO 9001:2015 Certified 
                                                                    Foundation of Innovations Page 5 

b) An article in the IEEE transactions of instrumentation and measurement described the use of a 

simple linear regression model to express draw in current y (in mA) a function of ground-to-

source voltage x (in V). The data are as follows 

X 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 

Y 0.734 0.886 1.04 1.19 1.35 1.50 1.66 1.81 1.97 2.12 

 

(i) Draw a scatter diagram of these data.  Does a straight line relationship seem plausible? 

(ii) Fit a straight line regression model to the data. 

(iii) If  What is the value of estimated by the regression line? (12 Marks)   .73.1 VX  ŷ

QUESTION FIVE (20 MARKS) 

a)   

(i) When are the random variables  said to be a random sample of size n? nXXX ,,2,1 

           (2 Marks) 

(ii) When is a point estimator  for the parameter said to be unbiased?  (2 Marks) ̂ 

(iii) Defects on a sheet metal panel used in manufacturing an automobile are thought to follow a 

Poisson distribution.  Defects on 10 panels are counted, with the following results: 

2, 7, 15, 8, 7, 6, 3, 7, 3, 4 

Find a point estimate of the poisson parameter      (2 Marks) .

b)  

(i) Define the following terms used in tests of hypothesis  

a. Statistical hypothesis. 

b. Type I error. 

c. Type II error 

d. Critical region. 

(ii) A civil engineer is analyzing the compressive strength of concrete.  Compressive strength is 

approximately normally distributed with a variance  A random sample of 12 .)(1000 22 psi

specimen has a mean compressive strength of  psix 3250

(a) Test the hypothesis that mean compressive strength is 3500 psi use  .01.0


