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SMB 3275 – QUANTITATIVE METHODS II 

 
DATE: OCTOBER 2020           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Distinguish between Null and alternative hypothesis.   (2 Marks) 

b) In a random sample of 64 customers drawn from a Java outlet, the mean waiting time for 

being served is 3 minutes with a standard deviation of 1.5 minutes. Construct a 95% 

confidence interval for the average waiting time in this outlet.  (4 Marks) 

c) Describe four properties of a good estimator in statistical inference. (4 Marks) 

d) Determine the Karl Pearson’s correlation coefficient for the following data;(8 Marks) 

X 23 27 28 28 30 30 33 35 38 

y 18 20 22 27 29 27 29 28 29 

 

e) The mean life of a sample of 100 light tubes produced by Zehvan Company is found to be 

1570 hours with a standard deviation of 80 hrs. Test the claim that the life of the tubes 

produced by the company is 1600 hours.     (4 Marks) 

f) The demand for a certain product varies with the price of the product. It is estimated that the 

annual total revenue R(in thousands)as a function of the price P is given by; 

R= -50p2+500p. Determine the price that should be charged to maximize total revenue. 

(4 Marks) 
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g) Ten oil tins are taken at random from an automatic filing machine. The mean weight of the 

tins is 15.8kg with a standard deviation of 0.5kg. The expected weight of an oil tin is 16 kg. 

at 1% level of significance, does the sample weight differ from the intended weight? 

(4 Marks) 

QUESTION TWO (20 MARKS)  

a) The following table shows the test scores made by salesmen on an intelligence test and their 
weekly sales. 
 

 
(i)  Find the regression line of  sales on test scores   (10 Marks) 
(ii)   Use the line in (i) to estimate the weekly sales if a salesman makes a score of 100. 

(2 Marks) 
b) (i)  Find the PMCC between the use of fertilizers and productivity from the following 

figures; 
Feritilizers 
used (Tonnes) 

15 18 20 24 30 35 40 45 

Productivity 
land(Tonnes) 

85 93 95 105 
 

120 130 150 160 

 

(ii)   Comment on the relationship between fertilizers used and productivity of land. 

(2 Marks) 

QUESTION THREE (20 MARKS) 

a)        A retailer of bicycles has examined cost data and had determined a cost function which 
expresses the annual cost of purchasing, owning and maintain inventory as a function of the 

size of each order it places for the bicycles. The cost function is � =  ����
� + 15� + 750000 

where C is the annual inventory cost and q is the number of bicycles ordered each time the 
retailer replenishes the supply. Find ; 

(i) The order quantity that minimizes the cost.     (4 Marks) 
(ii)   The minimum inventory cost       (2 Marks) 

Salesmen  A B C D E F G H I J 
Test score  40 70 50 60 80 50 90 40 60 60 
Sales (in thousands) 2.5 6.0 4.0 5.0 4.0 2.5 5.5 3.0 4.5 3.0 
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b)       Given marginal cost (MC)=36+(q-8)2 and marginal revenue �� = 100 − 2� where q is the 
quantity of units. Find ; 

(i)   The profit maximizing level of output     (4 Marks) 
(ii)    The total cost and total revenue function assuming that the fixed revenue and fixed cost is 

equal to zero.         (5 Marks) 
(iii) The value of the maximum profit.      (2 Marks) 
(iv)  The level of output that minimizes costs     (3 Marks) 

QUESTION FOUR (20 MARKS) 

a)       Distinguish between point estimate and interval estimate.   (2 Marks) 

b)       A cigarette manufacturer wishes to use a random sample to estimate the average nicotine 

content. The standard error should not be more than one milligram above or below the  … 

mean, with 99% confidence coefficient. The population standard deviation is 4mg. What 

sample size should the company use in order to satisfy these requirements?   (6 Marks) 

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

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

(i) With 95% confidence      (3 Marks) 
(ii)  With 99%  confidence     (3 Marks) 

d)      A firm ordered sacks of chemicals with a nominal weight of 50kg.  A random sample of 8  

was taken and it was found that the sample mean was 49.2kg with a standard deviation of 

1.6kg. Test whether the mean weight sample of sacks is significantly less than the nominal 

weight using a 5% level of significance.     (3 Marks) 

e)       A sachet of coffee is supported to have a mean mass of 40 grams. A random sample of 36 

sachets is taken and found to have a mean mass of 42.4 grams and a standard deviation of 6 

grams. By conducting a significance test at 5% level state whether the difference between 

the sample mean mass and the expected mass is significant.   (4 Marks) 
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QUESTION FIVE (20 MARKS) 

a) Two companies x and y form the economy of a market. The input-output technical matrix is 
given by;           

from   
�
� �0.4 0.5

0.3 0.2� 

Find the Leontief  matrix       (4 Marks) 

b) Two companies A and B competes in a very restricted market. The weekly change of 
customers from one company to another is given by the state transition matrix below; 
                  �     � 
����  �
          �  �0.6 0.4

0.2 0.8�    
 

(i) Interpret the matrix in terms of retention and loss   (2 Marks) 

(ii)  Interpret the matrix interns of retention and gain   (2 Marks) 

(iii) Determine the market share in the long-run    (4 Marks) 

 
c) A  graduate applies for a job in two forms x and y. The probability of being selected in firm 

x is 0.7  and being rejected at y is 0.5. The probability of atleast one of its applications being 

rejected is 0.6. What is the probability that he will be selected in one of the firms?(4 Marks) 

d) A travel agent conducts an annual review of her financial records to look for trends in client 

spending pattern. She determines that 65% of the clients who booked a trip in 2003 also 

booked a trip in 2004. In addition,40% of the clients who did not book a trip in 2003 booked 

a trip in 2004. Use Markov chain to forecast the spending behavior of the clients in 2005 and 

2007.          (4 Marks) 


