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FOR ECONOMICS  

 
BEC 3201: MATHEMATICS FOR ECONOMISTS I 

 
DATE: DECEMBER 2019           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Define the following terms as used in input-output analysis; 

(i)  Transactions table       (2 Marks) 

(ii)   Primary inputs       (2 Marks) 

(iii)  Technical coefficients      (2 Marks) 

b) Explain the purpose of venn diagrams.     (4 Marks) 

c) Find the points of discontinuity of the function; 

���� � ���	

���
�  and explain why they are the points of discontinuity. (4 Marks) 

d) Meru University deposited 10 million in a bank that charges a compound interest of 8% 

per annum. How many months will the deposit grow to 20 million?  (4 Marks) 

e) The probability transition matrix of switching the probabilities, consider that two brands 

G and X share market in the ratio of 60% to 40% respectively of customers. If in every 

week 70% of G’s customers retain the brand but 30% switch to product X where 80% of 

X’s customers retain brand but 20% switch to brand G. Analyze the exchange in share 

market per week for three weeks.      (6 Marks) 

f) Solve by substitution method;       (4 Marks) 

2� � � � 8 

3� � 2� � �2 
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g� The weekly revenue Ksh R of a small company is given by � � 14 � 81� �  �
�� ��, 

where  x is the number of units produced. 
Required; 

(i) Determine the number of units that maximize the revenue  (3 Marks) 

(ii)   Determine the maximum revenue     (4 Marks) 

QUESTION TWO (20 MARKS) 

a) Briefly but clearly explain the purpose of input-output analysis.  (4 Marks) 

b) Consider a hypothetical economy consisting of three sectors A, B and C with inputs and 

outputs for a particular period. The balanced transition table has the form shown in the 

following table. The figure given are in billions of shillings. 

 Input to   

 A B C External 

demand 

Total 

output 

Output from A 18 30 45 15 108 

Output from  B 27 30 60 3 120 

Output from C 54 40 60 26 180 

Other input 9 20 15   

Total input 108 120 180   

 

Required; 

(i) From technical coefficients input-output matrix from the above data. Name this 
matrix A.        (5 Marks) 

(ii)  If the external demand was to change from shs.15 billion, shs.3 billion, and shs. 
26 billion to shs.10 billion, shs 2 billion, and shs.20 billion, calculate the total 
output for sector A, B and C. 
 

You may assume �� � �� � �336 216 234288 372 294396 348 486! where I is identity matrix 

(8 Marks) 
(iii) What will be the intermediate demand for sectors A,B and C in this case. 

(3 Marks) 
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QUESTION THREE (20 MARKS) 

a) Explain briefly the application of calculus to economic models, especially in the context 
of maximizing contribution and minimizing costs.    (4 Marks) 

b) Company A sells all its output to company B for shs.200 per unit. The cost of the sales 
per week in company A are given by the function " � 2#� � 40# � 80 where q is the 
rate of weekly sales. 
Company B uses the output of company A to manufacture a product whose demand is 
dependent on the sale price. The revenue per week of company B is given by the 
function; � � 1000# � 16#�and cost per week of company B excluding cost of the products  
bought from company A are given by the functions. " � 2#� � 80# � 400 
Company A can restrict the weekly supply of the product to company B, but cannot raise 
the unit price above 200. The two companies are considering whether to merge together 
into  a single company. 
 
Required: 
(i) At what weekly sales would company A maximize its profits? What would be the 

profit or loss of company B if company A were able to supply a profit maximizing 

quantity of its product each week.     (8 Marks) 

(ii)  At what level of weekly sales would company B maximize its profits?(4 Marks) 

(iii)  If the two companies merge into one, what would be the profit maximizing output 

per week and what would be the weekly profit.   (4 Marks) 

QUESTION FOUR (20 MARKS) 

a) Solve the equation and graph it;3� � 7 % �13    (3 Marks) 

b) In a particular life insurance office, employees Simiyu, Juki , Waithera and Baraza have a 

diploma, with Simiyu and Baraza also having a degree. Simiyu and Baraza also having a 

degree,Simiyu, Macharia, Waithera, Thuo,Mwazia, and Kungu are associate members of 

the chartered insurance institute (ACFI) with Thuo and Mwazia having a diploma. 

(i) Specify the elements of sets A, C and D.     (3 Marks) 
(ii)  Draw a venn diagram representing sets A, C and D together with their unknown 

elements.         (5 Marks) 
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(iii)  What special relationship that exists between sets A and D  (3 Marks) 
(iv) Specify the elements of the following sets and for each set, state in words what 

information is being conveyed; A∩ "; ( ∪ " and D∩ "   (7 Marks) 

(v)  What would be a suitable universal set for this situation?  (2 Marks) 

QUESTION FIVE (20 MARKS) 

a) What are the benefits of using functions in economics modeling?  (5 Marks) 
b) A marketing division toothpaste manufacturing company has worked out the following 

transition probability matrices, concerning the behaviours of customers before and after 

an advertising campaign; 

 Transition probability matrix 

 (before advertising compaign) 

  

 

 

 Transition probability matrix 

 Transition Probability matrix  

 (After advertising) 

 

 

 

 

(i) If the advertising campaign costs shs. 20,000 per yearly would it be worthwhile for 

the company to undertake the campaign?     (10 Marks) 

(ii)  You may suppose that there are 60,000 buyers of toothpaste in the market and for 

each customer average annual profit company is 2.5012, calculate the % profit 

(5 Marks) 

 
 
From  

To 
Our brand  
(State I) 

Another Brand 
(State II) 

Our brand (State I) 0.8 0.2 
Another Brand (State II) 0.4 0.6 

 
 
From  

To 
Our Brand  
(State I) 

Another Brand 
(State II) 

Our brand (State I) 0.9 0.1 
Another Brand (State II) 0.5 0.5 


