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

a) Explain the following terms: 

(i) Discrete variable.         (1 Mark) 

(ii)  Continuous variable.        (1 Mark) 

(iii) Probability mass function.        (1 Mark) 

(iv)  Sampling design.         (1 Mark) 

(v) Statistical inference.        (1 Mark) 

b) The mean of a Binomial distribution is 50 and the standard deviation 6.  Calculate n, p and q. 

            (3 Marks) 

c) The marks obtained by a certain class follow a normal distribution with a mean 20 and standard 

deviation of 10.  If a hundred students appeared at the examination, calculate the number of 

students scoring: 

(i) Less than 40 marks.        (3 Marks) 

(ii)  More than 50 marks.        (3 Marks) 
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d)  A manufacturer of a television set tubes tested 75 tubes to determine mean life.  The sample 

yields an average of 5200 hours with a standard deviation of 400 hours.  At 95% level of 

confidence, find the population mean of these tubes.     (4 Marks) 

e) The mean lifetime of a sample of 100 light bulbs produced by a company is found to be 1570 

hours with standard deviation of 80 hours.  Test the hypothesis that the mean life time for the 

bulbs produced by the company is 1600 hours at 95% level of confidence.  (5 Marks) 

f) Let X be a random variable with probability density function. 
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Find the median.         (4 Marks) 

g) A random sample of 12 items is taken and found to have a mean weight of 100 grams and a 

standard deviation 10.  What is the weight of population with 95% confidence?  (3 Marks)

       

QUESTION TWO (20 MARKS) 

a) A life insurance salesman sells on an average of 3 policies per week.  Use Poisson’s Law to 

calculate the probability that in a given week he will sell: 

(i) Some policies.         (3 Marks) 

(ii)  2 or more policies but less than 5 policies.      (3 Marks) 

(iii) Assuming that there are 5 working days per week, what is the probability in a given day 

he will sell one policy?        (4 Marks) 

b) The heights males in particular region of the world are normally distributed with mean of 70 

inches and standard deviation of 2 inches. 

(i) Approximately what proportion of adult males are taller than 73 inches.  (3 Marks) 

(ii)  What proportion of adult males are between 72 and 73 inches?   (2 Marks) 

(iii)What height corresponds to 20% of all adults males greater than this?  (3 Marks) 

c) Distinguish between null and alternative hypothesis.     (2 Marks) 
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QUESTION THREE (20 MARKS) 

a) A fair coin is tossed twice, let X be the number of head obtained.  Find the probability of getting 

two heads using binomial distribution.        (3 Marks) 

b) Outline three areas where t-distribution is applied.     (3 Marks) 

c) A random sample of 12 items is taken and is found to have a mean weight of 50 grams and a 

standard deviation of 9 grams.  What is the mean weight of population? 

(i) With 95% confidence?        (2 Marks) 

(ii)  With 99% confidence?        (2 Marks) 

d) Two different types of drugs A and B were tried on certain patients for increasing weight, 5 

persons were given drug A and 7 persons were given drug B.  The increase in weight is given 

below: 

Drug A:  8 12 13 9 3 

Drug B: 10 8 12 15 6 8 11 

Do the drugs differ significantly with regard to their effect in increasing weight? (Given for 

V=10, 23.205.0 =t .          (10 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) (i) Define Binomial distribution.        (1 Mark) 

(ii) Outline two characteristics of Binomial distributions.     (2 Marks) 

b) The screws produced by a certain machine were checked by examining number of defective in a 

simple 12.  The following table shows the distribution of 128 samples according to the number of 

defective items they obtained  

No. of defectives in a sample of 12 0 1 2 3 4 5 6 7 Total  

No. of samples  7 6 19 35 30 23 7 1 128 

 

(i) Fit a Binomial distribution and find the expected frequencies if the chance of machine 

being defective is .
2

1
        (3 Marks) 

(ii)  Find the mean and standard deviation of the fitted distribution.   (4 Marks) 
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c) Explain the following sampling methods: 

(i) Simple random sampling.        (1 Mark) 

(ii)  Stratified sampling.        (1 Mark) 

(iii) Systematic sampling.        (1 Mark) 

(iv)  Multi-stage sampling.         (1 Mark) 

d) Two sales men A and B are working in a certain district.  From a sample survey conducted by the 

Head Office, the following results were obtained.  State whether there is any significant difference 

in the average sales between the two sales men at 95% level of significance. 

A B 

No. of sales  20 18 

Average sales   170 205 

Standard deviation 20 25        (6 Marks) 

QUESTION FIVE (20 MARKS)  

a) How many workers have a salary between 400 and 650, if the arithmetic mean is 500 and 

standard deviation is 100, and number of workers is 1500 if the salary of the worker is assumed 

to follow the normal distribution?        (5 Marks) 

b) Distinguish between statistical estimation and Testing of Hypothesis.   (2 Marks) 

c) Explain the following criteria for a good estimators: 

(i) Unbiasedness.         (1 Mark) 

(ii)  Consistency           (1 Mark) 

(iii) Efficiency.          (1 Mark) 

(iv) Sufficiency.           (1 Mark) 

d)  Give three properties of t-distribution.       (3 Marks) 

e) A coin is tossed thrice.  Let X be number of heads.  Find the: 

(i) Expected value of X.        (2 Marks) 

(ii)  The variance of X.         (4 Marks) 


