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QUESTION 1

(a) Evaluate the following limits:

z? — 3z

(i) lim 9 [3 marks]
.. . 5—422+ 3z
(ll) zll_{go —W [3 ma.rks]
(b) For what values of c is the function
z2-1 if <3
flz) =
2cx if >3
continuous at every value of z7? [6 marks|

(c) Find the points, if any, at which each of the following functions is discontinuous:

[3 marks]

0 f@) =57
@)

T 1

[5 marks]



QUESTION 2

(a) Use the limit definition of the derivative to find % of each of the following
functions:
. 1
(i) y== [6 marks]
(ii) y=—-32%+5z [6 marks]
(b) Find the derivatives, g—z, of the following functions
(i) y = sin®5z [4 marks] -
- z+1
(i) y= Gz + 7)o (4 marks]

QUESTION 3

(a) For the curve given by y = z3 — 622 + 9z + 10 find the points where the curve

assumes a
(i) a local maximum | [2 marks]
(ii) a local minimum [2 marks]

(iii) a point of inflexion ' : [2 marks]

(b) Find the intervals where the curve is

(i) rising [2 marks]
(i) falling [2 marks]
(ili) concave up N [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 4

(a) The total population of a town after ¢ years is given by P(t) = 200t + 1500.

(i) Find the total population of the town after 4 years. [1 mark]

(i) Find the instantaneous rate of change in the population after 4 years and

interpret your results. [4 marks]

(b) Find the equation of the tangent to the curve

y=z2+5z+5at z = ~1. 3 maﬂf:s] S

(c) A company manufactures cordless telephones and finds that its cost function

C(z) and revenue function R(z) in Emalangeni are given by
C(z) =400y/z+700 and R(z) =500/ + 300
respectively, where z is the number of telephones produced.

(i) Find the marginal cost function. ‘ [2 marks]

(ii) Find the marginal cost when 100 telephones have been produced and

interpret your answer. (3 marks]
(iii) Find the profit function P(z). ' [2 marks]
(iv) Find the profit when 100 telephones are sold. [2 marks]

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

your answer. [3 marks]



QUESTION 5

Evaluate the following integrals

(a) /(a: +1) (\/:z:2 + 2:1:) dz (56 marks]|
(b) / (x2 + 1) e*dz [5 marks]
z+2
(d) / sin® zdz [5 marks]
QUESTION 6

(a) Find the area of the region bounded by the curves y = 9 — 22 and
y=z+1 (8 marks]|

(b) The marginal profit, in thousands of Emalangeni, for producing and selling z
items is given by

P'(z) = 600 — 5z.

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

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

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

QUESTION 7

Given the demand function D(z) = 25 — 0.001z% and the supply function
S(z) = 5+ 0.1z, find |

(a) the equilibrium price. ; : [7 marks]

(b) the consumer’s surplus at the market demand found in part (a). [7 marks]

(c) the producer’s surplus at the market demand found in part (a). (6 marks]



