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QUESTION 1

1. (a) Evaluate the following limits:

2. Find the derivatives, %, of the following functions
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(b) Use the limit definition of the derivative to find f'(z) corresponding to

the following functions
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QUESTION 2
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QUESTION 3

3. (a) The Ministry of Works and Transport is planning to build a picnic park
for motorists along the Mbabane-Manzini highway. The park is to be
rectangular with an area of 5000 square metres and is to be fenced off on
the three sides not adjacent to the highway. What is the least amount of
fencing required for this job? How long and how wide should the park be

for the fencing to be minimized? (10 marks]

(b) Find the equation of the tangent to the curve
y=z4+bz+5atz=-L {4 marks]

(¢} A company manufactures cordless telephones and finds that its cost func-

tion C(z} and revenue function R{z) in Emalangeni are given by
C(z) = 400v/z + 500 and R(zx) = 500/ + 200

respectively, where z is the number of telephones produced.

(i) Find the profit function P(z). {1 marks]
(i} Find the profit when 100 telephones are sold. [2 marks]

(iii) Find the marginal profit when 100 telephones have been sold and

interpret your answer. [3 marks]



QUESTION 4

4. (a) For the curve given by y = 23 — 62% + 9z + 1 find the points where the

CUurve assumes a

(1) a local maximum (2 marks]
(ii) a local minimum [2 marks]
(ii1) a point of inflexion 12 marks]

(b) Find the intervals where the curve is

(i) rising (2 marks)
(i) falling [2 marks]
(iil) concave up (3 marks]
(iv) concave down [3 marks]

(c) Using the information in (a) and {b), draw a rough skecth of the

curve [4 marks]
QUESTION 5

5. Evaluate the following integrals

(a) f (23:3 + _m% -3z + g) dz (5 marks]
(b) f (:c2 + 1) e*dx [5 marks]
{c) f (}?%;fg) dz (5 marks]

(d) /z\/x + 1dz [5 marks]



QUESTION 6

6. (a) Find the area of the region bounded by the parabola y = 22 + 3z + 2 and
the line y = 2 (8 marks]

{b) The marginal profit, in thousands of emalangeni, for producing and selling

T items is given by
Pz} =600 — 5z.

(i) Determine the total-profit function, given that the total profit is 45000

when 100 units are produced and sold. (6 marks]

(i1} What is the change in total profit if the level of production changes
from 50 to 557 {6 marks]

QUESTION 7

7. Given the demand function p = D(z) = 25 — 0.001z? and the supply function
p=5(z) =5+ 0.1z, find

(a) the equilibrium price [6 marks]

(b) the consumer’s surplus [7 marks]

{c) the producer’s surplus [7 marks]



