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University Examinations 2020/2021 
 
SECOND YEAR FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR 

OF ECONOMICS  
 

BEC 3201: MATHEMATICS FOR ECONOMIST I 
 

DATE: MARCH 2021                                                                                  TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 

 

QUESTION ONE (30 MARKS)         

a) Define the following terms as used in Markow analysis 

i. Markow process       (2 marks) 

ii.  Equilibrium or steady state      (2 marks) 

iii.  Absorbing state       (2 marks) 

iv. Closed state         (2 marks) 

b) Find the stationary points of the function xxxxf 1232)( 23 −−= and classify them 

(4 marks) 

c) Verify the distributed law, given 3,27,6,3),5,4 === CandBA   (4 marks) 

d) The demand for calculators is given by the formula .2400 2pq −=  what is the price that 

maximize the revenue        (4 marks)  

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

G and X share the market in the ratio of 50% to 50% respectively of customers. If in 

every week 60% of G’s customers retain the brand but 30% percent switch to brand G. 
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calculate the proportion of the brands in the market at steady state  (6 marks) 

    

     QUESTION TWO (20 MARKS) 

A furniture firm has two operating departments, production and sales. The firm’s 

operating costs are split between these two departments with the resultant period of fixed 

costs of shs. 20,000 and shs.6,000 respectively. The production department has a basic 

variable cost per unit of shs.6 plus additional variable cost per unit of shs.0.0002 which 

relates to all the manufactured items during the period. The sales department has a 

variable cost per unit of shs.2. The sales department receives the finished goods from the 

production department and pay the basic variable cost per unit plus 80% of the same. NB: 

demand Q is given by the following function: Q=40,000-2,000P where P is the selling 

price of the sales department. Required: 

a) Calculate the quantity that maximizes the profits of the production department  

(5 marks) 

b) Calculate the selling price that maximizes the profits of the sales department 

(5 marks) 

c) Determine the firm’s profit as a result of adopting the quantity and selling prices in a and 

b          (5 marks) 

d) Determine the quantity and selling price that maximize the ship’s profit. What is the 

amount of this profit        (5 marks) 

         

      QUESTION THREE (20 MARKS) 

a) Consider a demand function given by  

p
Q

3= .Determine the following  

i. The Ep, which is the price elasticity of demand    (2 marks) 

ii.  Show that the relationship between marginal revenue and elasticity of demand is 

valid         (4 marks) 

b) The demand and total cost functions facing a firm are 
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i. The average revenue functions for commodities 1Q and 2Q   (2 marks) 

ii.  The total revenue        (2 marks) 

iii.  The average cost function with respect to 21 QandQ   (2 marks) 

iv. The profit function        (2 marks) 

v. The profit maximizing quantity      (2 marks) 

c) The marginal propensity to consume for an economy is 0.72. determine the savings 

function for the economy if Y= 0 when savings S = -5   (4 marks) 

       

QUESTION FOUR (20 MARKS)       

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

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

Thuo, Mwazia and Kungu are associate members of the Chartered Insurance 

Institute(ACII) with Thuo and Mwazia having a diploma 

Required: identifying set A as those employees with diploma, set C as those employees 

who are ACII and set D as having a degree 

i. Specify the elements of sets A,C and D    (4 marks) 

ii.  Draw a Venn diagram representing sets, A,C and D. together with their known 

elements        (2 marks) 

iii.  What special relationship exists between sets A and D  (2 marks) 

iv. Specify the elements of the following sets and for each set, state in words what 

information is being conveyed: A C;D C and D C   (5 marks) 

v. What would be a suitable universal set for this situation  (2 marks) 

 

b)  Briefly but clearly explain the purpose of input analysis   (5 marks) 
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 QUESTION FIVE (20 MARKS) 

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

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

following table. The figures 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   

i. Form technical co-efficients input-output matrix from the above data. Name this 

matrix ‘A’        (5 marks) 

ii.  If the external demand was to change from sh. 15 billion and sh. 26 billion to 

sh.10 billion, sh.2 billion and sh.20 billion, calculate the total output for sector A, 

B and C 

You may assume( )
















=− −

468348396

294372228

234216336

109

11AI where I is identity matrix 

            (6 marks) 

iii.  What will be the intermediate demand for sectors A, B and C in this case? 

          (3 marks) 

b) The weekly revenue ksh.R of a small company is given by 
12

8114
3x

xR −+= 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     (3 marks) 

  


