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INSTRUCTIONS: Answer questions one and any other two questions  

QUESTION ONE - (30 MARKS) 

a) A group operates a chain of filling stations. In each station they have employed cashiers, 
attendants and mechanics as shown.  

 
Employees 

Type of filling stations 
Large Medium Small 

Cashier  
 
Attendants  
 
Mechanics  

4 
 
12 
 
6 

2 
 
6 
 
4 

1 
 
3 
 
2 

The number of filling stations are; 

 Large   Medium   Small 

Meru 3   5   12 

Nanyuki 7   8   4 

How many of the various types of staff are employed?    (4 Marks) 

b) Company A, B and C are in competition and currently hold 40%, 30% and 30% of the total 
market respectively. Company a retains 70% of its customers but loses 20% to B and 10% 
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to C. Company B retains 80% but loses 10% to company A and 10% to company C. 
Company C retains 60% while it loses 30% to company B and 10% to company A. 

i. Constitute the transition probability matrix.     (2 Marks) 

ii.  What will each company share be at long-run?     (2 Marks) 

c) An economy has two sectors X and Y. It has been observed that to produce one unit of x 
requires 0.4 units of x and 0.2 of y. To produce one unit of y requires 0.1 units of x and 0.2 
of y.      

(i) What is the level of output required to meet an external demand of Ksh.750 million of x 

and Ksh.800 million of y.       (4 Marks) 

(ii)  What is the total internal consumption absorbed in the above production process? 

(3 Marks 
d) The total revenue obtained from selling x hundred items in a particular day is given by R 

which is a function of variable x. The marginal revenue MR=20-4x. 
 
Required: 
               

(i) Determine the total revenue function.     (3 Marks) 
(ii)  Find the number of items sold in one day that will maximize the total revenue and 

evaluate TR at that point.      (4 Marks) 

e)   A machine fills packets with spice which are supposed to have a mean weight of 40 grams. 

A random sample of 36 packets is taken and the mean weight is found to be 42.4 grams with 

a standard deviation of 6 grams. Conduct a significance test at 5% level to test the claim that 

the weight is 40 grams.        ( 4Marks) 

QUESTION TWO( 20 MARKS) 

a) A random sample of 10 items is taken and found to have a mean weight of 60 grams and a 
standard deviation of 12grams. Find the mean weight of the population at 90% confidence 
level.          (4 Marks) 

b) The following data represents a sample of seven households showing their income and food 
expenditures for a given month. 

Income (hundreds of dollars) Food expenditure(Hundreds of dollars) 
35 
 

44 
 

21 

9 
 

15 
 
7 
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39 
 
15 
 
28 
 
25 

11 
 
5 
 
8 
 
9 

 

Required: 

(i) Construct a scatter diagram for the above data.    (3 Marks) 

(ii)  Find the PMCC        (4 Marks) 

(iii)Find the linear regression equation.      (3 Marks) 

(iv) Estimate the expenditure in a household with an income of 30 dollars. (2 Marks) 

c) X is a random variable which is normally distributed. For the given frequency distribution 
estimate the probability that x is in the indicated interval. 

(i) µ=7 , ….= 2, estimate P(5≤ x≤14)     (2 Marks) 
 

(ii)  µ=10 , …=2, estimate P(11 ≤ x ≤14)     (2 Marks) 

QUESTION THREE ( 20 MARKS)  

a) A firm is supplied with components from three sources A, B and C. 50% comes from a, 
30% come from b and 20% come from C. It is found from experience that 10% of the 
components supplied by A are defective, 5% of those supplied by B are defective and 6% 
of those supplied by C are defective. 

(i) If a component is picked at random, determine the probability that it come from A. 
  (3 Marks) 

(ii)   If however a component picked at random is first examined and is found to be 
defective, determine the probability that it will come from A?         (7 Marks) 
  

b) An input-output matrix for electricity and steel companies is given below: 

 A =�0.25 0.20
0.50 0.20� 

  
(i)  If the production capacity of electricity is 15 million and that of steel is 20 

million, how much of each is consumed internally.  (3 Marks) 
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(ii)  How much electricity and steel must be produced to have 5 million worth of 

electricity and 8 million worth of steel available for consumer use.  (7 Marks) 

QUESTION FOUR (20 MARKS) 

a) Given the marginal cost MC = 36 +(Q-8)2 and marginal revenue MR= 100 – 2Q , where Q 
is the quantity of units. Determine: 

 

           (i)    The profit maximizing output. (4 Marks) 

         (ii)   The total cost and total revenue function assuming that fixed cost and fixed revenue 
is zero. (4 Marks) 

(iii)   The value of maximum profits. (4 Marks) 
b) In a sample of 1000 cases, the mean of a certain test is 14 and standard deviation is 2.5. 

Assuming the distribution to be normal. Find: 
(i) How many students scored between 12 and 15?   (2 Marks) 

(ii)  How many scored above 18?     (2Marks) 

(iii)  How many scored 16?      (2 Marks) 

 


