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QUESTION 1

1. (a) Evaluate the following limits:

. o oxt-z-2
(i) .E—.I% ~— T [5 marks]
JrTF1—
(ii) lim —x—z——l- (5 marks]

(b) Use the limit definition of the derivative to find f'(z) corresponding to

the following functions
i. flz)y = % (5 marks]

ii. f(z) =1+2? [5 marks]

QUESTION 2

2. Find the derivatives, f'(z), of the following functions

(a) flz) = (2% + 1)e* [5 marks]
() f@) = 22 5 marks
(c) f(z)=In (;Ej j ;:): [5 marks]

(d) f(z) = z°In2? [5 marks|



QUESTION 3

3. (a) A company manufactures and sells z radios per week. If the weekly cost

and price-demand functions are given by
C(z) = 5000+ 2z, p=10-0.001z

Find the following, for each week.

(i) the revenue function. [2 marks]
(ii) the maximum revenue. (4 marks]
(iii} the maximum profit. [4 marks]
(iv) the price that will yield maximum profit. [2 marks]

(b) Sketch the graph of y = z3 — 6z2 + 9z + 1, showing all relative extreme

points, inflection points and the y-intercept. (8 marks)

QUESTION 4

4. (a) Find the first four (4) derivatives of the function y = (2z + 1)°. [8 marks]

(b) From a thin piece of cardboard that is 12cm by 12cm, square corners are
cut out so that the sides can be folded up to make a box. What dimensions

will yield a box of maximum volume? [12 marks]
QUESTION 5

5. Evaluate the following integrals

(a) / (Zm - 3z% + 545) dz [5 marks]
(b) f rie®dx [5 marks]

(d) / r*(22° + 1)*dz [5 marks)



QUESTION 6

6. (a) Find the area of the region bounded by the parabola y = —z? — 6z and
the line y =0 [8 marks]

(b) Find the equation of the curve that passes through (2,5) if its slope if given
dy .
by e 2z at any point z. [6 marks]

(c) If the marginal cost of producing z units is given by
C'(z) = 0.32% + 2z

and the fixed cost is E2000, find the cost function C(x) {6 marks]|
QUESTION 7

7. Given the demand function D{z) = 20 — 0.05z and the supply function
S(z) = 2 + 0.0002z?, find
(a) the equilibrium price. [6 marks]
(b) the consumer’s surplus [7 marks]

(c) the producer’s surplus {7 marks}



