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INSTRUCTIONS:
1. Answer Two Questions from Each Section to Make a Total of Four
2. Show all relevant workings to your answer

3. All Questions carry a total of 25 marks

SPECIAL REQUIREMENTS: SCIENTIFIC CALCULATOR
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SECTIONA

- Question1

a) Given the following macroeconomic model:
Y=C+I1+G+X-M

C=cp+ciY

M=my+mY

Where; Y = Income, C = Consumption, | = Iy = Investment,
G = Gy = Govemment Expenditure, X = X, = Exports, M = imports

Determine expressions for the following

i) Equilibrium income [5 marks]
ii) Consumption at equilibrium [3 marks]
iii) The level of imports at equilibrium [3 marks]

b) it is known in the university bookshop that when the price of a certain book
is E10 there will be no purchases, but it is thought that for every Lilangeni
drop in price, twelve new purchases would appear. Furthermore it is
known that the publishers refuse to offer any copies for sale at a price of
E3 or less, but they are prepared to offer 9 copies for E4 and an additional
nine copies for each one Lilangeni rise in price. Find two equations

showing:
i) the quantity demanded (Qg) in terms of price. [5 marks]
ii) the quantity supplied (Q,) in terms of price. [5 marks]

¢) Find the equilibrium price at which quantity demanded will equal the
quantity supplied. [4 marks]



Question 2
a)_ Let the production function for a firm be as specified below:
Q=4LK-3L2—2K2+ 6L+ 14K

Where Q is the output of the firm, L and K are the numbers of units of labour and
capital respectively that the firm chooses to hire.

i) If the firm is a perfect competitive producer and sells its product at E25 per
unit, what are the profit maximizing levels of L and K? The firm currently pays E7
per unit of labour and E14 per unit of capital.

[9 marks}

b) if the marginal cost curve of the firm is given as:
MC = 100 - 4Q + Q2

What is the total cost of increasing output from Q =20 to Q = 30? [8 marks]

Question 3

a) Use Cramer’s rule to solve for X and Y given the first order conditions for
constrained optimization as follows:

OTC/AX =18x—y—-A=0
OTCRY =24y —x- A=0
OTC/OA= 42-x-y =0
[10 marks]

b) South Africa, Mozambique, and Lesotho have agreed on an economic
partnership that will foster the respective countries’ development. South Africa
has great expertise in High-Tech goods and wishes to export these to
Mozambique and Lesotho. Mozambique has large off-shore resources of gas
which it wishes to export to South Africa and Lesotho. Lesotho which is
mountainous has recently completed a large Hydro electric scheme at its Kgasi
dam and wishes to export its electric power to the other two countries, provided
an agreement over a grid system can be reached.



The Ministers of Economic planning and Development have agreed that to
produce one unit of High-Tech product, 0.2 units of the product, 0.2 units of gas,
and 0.2 units of electricity are required. For each unit of Gas, 0.4 units of High-
Tech, 0.2 units of Gas, and 0.1 units of electricity are required. For each unit of
electricity, 0.4 units of High-Tech, 0.2 units of Gas and 0.1 units of electricity are
required. Furthermore final demand is anticipated (in appropriate units) for the

three products to be in the coming year:

HIGH-TECH GAS
South Africa 500 2000
Mozambique 750 2500
Lesotho 1000 500

ELECTRICITY
1500
500
3000

i) Formulate the matrix representation of the input-output model associated with

this problem.
ii) Calculate the level of output for the three countries.

Question 4
Write explanatory notes on the following concepts

a) Symmetric matrix and singular matrix

[5 marks]
[15 marks]

b) Endogenous variables and exogenous variables
¢) Binding constraints and non-negativity constraints
d) The meaning of equilibrium in economic modelling

e) The meaning of optimization in economics

[5 marks each]



SECTION B

Question 5

a) An investor has funds in Standard Bank and Barclays Bank. He assesses
‘the probability that in five years time, Standard Bank will fail at 0.0001 and
assigns the same failure probability to Barclays. Further, this businessman
thinks the probability that both banks will fail is 0.00001.

i) What is the probability that Standard or Barclays Bank will fail?
[S marks]

ii) Are the events Standard bank fails and Barclays Bank fails independent?
Why? ’ [5 marks]

iiil) What is the probability that Barclays fails if Standard bank fails? [5 marks]

b) The expected lifetime of electric light bulbs was 1500hrs with standard
deviation of 90hrs. To test a new batch a sample of 100 showed a mean
lifetime of 1480 hours. Test the hypothesis that the mean lifetime of the
electric light bulbs has not changed, using a significance of 0.05.

[5 marks]

¢) What are the four interpretations of probability? [5 marks}



Question 6

Consider the following data on household expenditure, Y, and its
determinants, X and W: ‘

Y X w

23 3 6

3 7 2

19 5 7

15 3 2

4 8 4

7 5 1

11 7 6

22 2 4
a) Detemine the regression equation Y = a + bX + cW [13 marks)
b) Calculate the standard error of estimate [4 marks]
c) Calculate the multiple coefficient of determination and interpret it.

' [4 marks]

d) Interpret the values a, b, and c. [4 marks]

Question 7

A farmer owns a 100-acre farm and plans to plant at most three crops. The seed
for crops A, B, and C cost E40, E20, and E30 per acre, respectively. A maximum
of E3, 200 can be spent on seed. Crops a, B, and C respectively require 1, 2,
and 1 workdays per acre, respectively, and there are a maximum of 160
workdays available. The farmer can make a profit of E100 per acre on crop A,
E300 per acre on crop B, and E200 per acre on crop C.

i) Formulate a linear programming problem that will represent the above
relationships.

[10 marks]
ii) Use the Simplex method to determine the amount of acres of each crop that
should be planted to maximize profit.

[15 marks]



Question 8
Swaziland Electricity Board (SEB) ha two generating schemes in operation,
scheme A and scheme B. The total cost function for each scheme is given by:
TCa= 12 + 7Qa - 2Q% + 0.75Q%
TCg=5+3Qp + 1.5Q%
Where TCa and TCg are the total costs, Qs and Qg are kilowatt hours (in
thousand of units) generated under each scheme. The company wishes to
minimize the cost of generating any given amount of electricity. Using the

Lagrange multiplier method:

a) Determine how should it allocate production between the two generating
schemes if it must produce 20 000 kilowatt hours? [18 marks]

b) Establish the total cost of the firm? [7 marks]
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3. Student’s ¢ Critical Points

Answers to Quastions

Pr
!
Critical
point
af .25 .10 .05 .025 .010 .005 .001
1 1.000 3.078 -6.314 12.706 31.821 43,657 318.31
2 .816 1.886 2.920 4.303 6.965 9.925 22.326
3 .765 1.638 2.353 3.182 4.541 5.841 10.213.
4 741 1.533 2.132 2.776 3.747 4.604 7.173
5 727 1.476 2.015 2.571 3.365 4.032 5.893
6 718 1.440 1.943 2.447 3.143 3.707 5.208
7 711 1.415 1.895 2.365 2.998 3.499 4.785
8 .706 1.397 1.860 2.306 2.896 3.355 4.501
9 .703 1.383 1.833 2.262 2.821 __3.250 4.297
10 .700 1.372 1.812 2.228 2.764 3.169 4.144
11 697 1.363 1.796 2.201 2,718 3.106 4.025
12 695 1.356 1.782 2.179 2.681 3.055 3.930
13 .694 1.350 1.771 2.160 2.650 3.012 3.852
14 692 1.345 1.761 2.145 2.624 2.977 3.787




