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QUESTION 3 

3. Consider the function f(x) = -2x3 +6x2 - 3. 

(a) Find each of the following. 

i. Stationary points. 	 [4 marks] 

ii. Inflection points. 	 [2 marks] 

iii. Intervals of increase and decrease. 	 [4 marks] 

iv. Intervals of concavity. 	 [6 marks] 

(b) Use all the information obtained in part 3(a) above to sketch the curve 
y = f(x). [4 marks] 

QUESTION 4 

x34. 	 (a) A company produces x items at a cost of C(x) = - 6x2 + l5x. Given 
that the revenue· generated after selling these items is R( x) = 6x after 
selling these x items, determine a production level that maximizes profit? 

[5 marks] 

(b) Suppose C(x) = x3 - 20x2 +20000x is the cost of producing x ite:plS for a 
ceratain company. Find a production level that will minimize the average 
cost of making x items. [5 marks] 

(c) A company manufactures x carts per month. If the monthly cost and 
price-demand functions are given by 

x2 X 

C(x) = 100 + 2" +8, p(x) = 
X 

200 + 1 

Find the following, for each month. 

i. Revenue function. [2 marks] 

ii. 	 Find the marginal average cost when x = 30. Interpret your results. 
[4 marks] 

Ill. 	Find the marginal profit when x = 30. Interpret your results. 
[4 marks] 



QUESTION 5 

5. Evaluate the following integrals. 

J xdx 
[5 marks](a) x2 -3x+2 

(b) J 2 dx 	 [5 marks]
x3(1 + ¢'X) 

(c) J~ secxtanxdx 	 [5 marks] 

(d) Jxlnxdx [5 marks] 

QUESTION 6 

6. (a) Find the area of the regions enclosed by the following lines and curves. 

x2i. 	 y = - 4 and y = _x2 - 2x. [5 marks] 
2ii. y = x3 and y = x • 	 [5 marks] 

iii. y = 2 sin x and y = sin 2x, 0 S; x S; 1['. 	 [5 marks] 

(b) Evaluate 1:(8 cos x - sec2 x)dx. 	 [5 marks] 
3 

QUESTION 7 

7. 	 (a) The montly marginal cost of producing x calculators is given by 

G'(x) = 12 + 500 
x+1' 


where G(x) is total cost in Emalangeni. 


i. If fixed costs are E1800 per month, find the cost function. 	 [5 marks] 

ii. 	What is the average cost if 900 calculators are produced each month? 
[5 marks] 

(b) A company has marginal revenue marginal cost given by 


R'(x) = (1~~~)2 and G'(x) = 0.02x + 5 


If the company increases production from x = 30 to x 40 units, compute 
the change ill total profits. [5 marks] 

(c) Given the demand function D(x) = 70 - 0.05X2 and the supply function 
8(x) = 22 +O.lx, find the the producers surplus. [5 marks] 


