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QUESTION 1. (25 points)

1.1.  Aretailer sells two products, Q and R, in two shops A and B. The number of
items sold for the last 4 weeks in each shop are shown in the two matrices A
and B below, where the columns represent weeks and the rows correspond to

products Q and R, respectively.
_[5 412 7 _[8 9 3 4
A‘[10 12 9 14] and B =g 1521 5]
Derive a matrix for total sales for this retailer for these two products over the last 4

weeks ( 7 points)

2 1 6
1.2 Given the 3x3 matrixA=[5 3 4]

8 9 7
(a) use Laplace expansion theorem to find |A|

(b) Find A inverse.
(¢) Use inverse method to find the solution of the following

system of equation :
2 1 6] [1
{5 3 4] [y] =[2] (10 points)
8 9 71tzd (3

1.3 Determine the level of output which is necessary to meet final demands of 300,and 100
0.3 0.5)

04 0.2
and the economic meaning of 0.5 and 0.4? (8 points)

respectively when the technological coefficients are given by (
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QUESTION 2. (25 points)

2.1 Differentiate the following with respect to x
F(X) = e—4x2—3
( 8 points)
2.2 The demand equation for a particular commodity is Sx+3p=15,whare p Emalangeni is the
price per unit when x units are demanded.
Find a) the price function
b) the total revenue function
c¢) the marginal revenue function
d) the absolute maximum total revenue (9 points)

2.3. Find the point of supply elasticity & ; from supply function Q = p* +5, and determine
whether the supply is elastic at p = 4. ( 8 points)

QUESTION 3.

3.1 Calculate the definite integrals.
1

) [x'-6x+ldx (4 points)
0
2
b) j 1dx
1y ( 4 points)

3.2 Marginal revenue is given by MR=10-6x-3x>. Find the total revenue and average revenue
(demand) functions?
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3.3 Prove that marginal cost(MC) must equal marginal revenue(MR) at the profit maximizing
level of output?
(9 points)
3.4 The demand and the supply for a certain product ( in hundreds Emalangeni ) in terms of its

price (incents) are given by the following equations:
100

DP) = -~ 2 ( demand)
S(P) = p-2 ('supply)
Find a) the consumers surplus ( 4 points)

b) the producers” surplus, when the market is in equilibrium. (4 points)

QUESTION 4 (25 points)

4,1  Use the Lagrange —multiplier method to find the stationery value of Z and use the
bordered Hessian to determine if the stationary value of Z is a maximum or a minimum.
U =5x-y -xy, subjecttox +y =12. ( 12 points)

4.2. Use the graphical procedure to solve the following linear programming problem
Maximize Z = x; + 2x»,
Subjectto  —x1+2x2<3
X1 +x, <4
3x,-7<0 and
x1 >0, x> 0. (13 points)




