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QUESTION 1 (COMPULSORY)

a)

Given the input — coefficient matrix and the final demand vector:

0.3 04 02 100
A=]l02 0 05 ‘ d=|40]
0.1 03 0.1 50
i) Find the “correct” output levels for the 3 industries. (15)
ii) Calculate the amount of primary input required to produce the solution
output levels. (3)
iii) Define a homogenous equation system. (7)

A Company has two inter-acting branches, B1 and B2. Branch B1 consumes
E0.5 of its own output and EO.2 of B2 output for every E1 it produces.
Branch B2 consumes EOQ.6 of B1 output and E0.4 of its own output per E1 of
output. The company wants to know how much each branch should
produce per month in order to meet exactly a monthly external demand of
E50,000 for B1 product and E40,000 for B2 product.

i) Set up (without solving) a linear system whose solution will represent the

required production schedule. (10)
i) Find a production schedule for the above external demand. (15)
QUESTION 2
The demand and supply functions and equilibrium condition for a good are given
as: P=Qs+40 P=-2Q4+100
i) Determine the equilibrium price and quantity (5)
i) What will be the equilibrium price and quantity if a tax of 5% is
deducted from the market price of the good? (5)
iii)  What will the tax revenue and producer revenue be? (5)
iv)  What will the equilibrium price and quantity be if a lump sum tax of E10
is imposed on the price of the good? (5)
v) Determine the tax revenue and producer revenue for the type of tax
described in (iv). ' (5)



QUESTION 3

A Manufacturer has the following information about the costs of producing a
machine:

Output (x) 5 10 15
Total Costs 20 65 160

a) Determine the equation of the cost function, assuming it can be

represented by a quadratic expression. (4)
b) What is the cost of producing 20 units of output? (4)
c) Sketch the graph of the cost function for 0 < x > 20. (7)

d) If the revenue functionis TR = 10x + 15, show that there are two levels of
output at which total revenue equals total costs, and illustrate this

graphically. ~ (10)
QUESTION 4
The demand function for a product is Qg = 200 — 2P and the Total Cost Function is
TC =20 + 5Q4.
a) Determine the net-revenue function. (6)
b) Determine the break — even levels of output and price. (7)

c) Sketch the graph of the net revenue for Qg = 0 to Qg = 200, showing
explicitly the vertex, y intercept, x intercepts and the shape of the graph.

(12)



QUESTION 5

A horticulturist wishes to mix fertilizer that will provide a miriimum of 15 units of
potash, 20 units of nitrates and 24 units of phosphates. Brand 1 provides 3 units
of potash, 1 unit of nitrates and 3 units of phosphates; it costs E120. Brand 2

provides 1 unit of potash, 5 units of nitrates and 2 units of phosphates; it costs
E60.

a) Express the least cost combination of fertilizers that will meet the desired

- specifications as equations and inequalities. (5)

b) Using the graphical approach of Linear Programming determine the least
cost combination of fertilizers that will meet the desired specifications. (20)
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