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1. This paper consists of SEVEN questions. 

2. Each question is worth 20%. 
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1.1. Evaluate the following limits. 

2x - x - 6
1.1.1. lim --- 

x--+-2 +3x + 2 

1.1.2. 	 lim 5 + 3x 4x
2 


x--+oo 4 + 

1.2. Let 

QUESTION 1 

f(x) = {ax + 2 when x::; 1, 
4x2 when x > 1. 

Find a value of a that will make f(x) continuous at x = 1. 

1.3. 	 Use the limit definitioll of the derivative to find f'(x) if 


f(x) = .j2x + 1. 


QUESTION 2 

Find the derivatives of the following functions. 

2x X 1 2
2.1. f(x) --+--

2 4 2X2 VI 

2.2. f(x) 

2.3. 	 f(x) = 1 cos x 

1 + cos x 


2.4. f(x) 	 XX 

QUESTION 3 

Find the following integrals. 

3.1. J(3X
2 + e2x + 2~ + cos x)dX 

3.2. Jl:x dx 

3.3. J2x + 1 dx 
x2 -1 

23.4. Jx cos x dx 
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QUESTION 4 

4.1. 	A company manufactures floor mops. The company estimates that if it produces x mops 

per month, it can charge a price p emalangeni given by 


x
p(x) 50-

500 

per mop. The cost (in emalangeni) of producing x mops per month is given by 

G(x) 140000 + lOx. 

4.1.1. 	Write down the company's profit function. (3) 

4.1.2. 	Determine the company's marginal profit when productjon is 5000 mops per month 
and interpret the result. (3) 

4.1.3. 	How many mops should be produced per month in order to maximize the company's 
monthly profits? (6) 

4.2. 	The marginal cost of producing x units of a particular product is 

G'(x) = ;5' 
4.2.1. Estimate the cost of producing the twenty-sixth item. 	 (2) 

4.2.2. Given that the fixed costs amount to E20, find the total cost of producing 100 items. (4) 

4.2.3. Find the exact cost of producing the twenty-sixth item. 	 (2) 

QUESTION 5 

5.1. 	Given that the function 

f(x) = 3x5 ax3 + 3 


passes through the point (-1,5), 

5.1.1. 	find the value of a, and then (4) 

5.1.2. 	find the equation of the tangent to the curve at x = 2. (6) 

5.2. 	A farmer has 1000 metres of fencing material and wants to fence a rectangular area with 
one side bordering a straight stream. If the side along the stream needs no fencing, find 
the dimensions that make the enclosure as large as possible. What is the maximum area? (10) 

__________________________~-----------------------------TURNOVER 
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QUESTION 6 

Let I(x) = 2x3 - 3x2 
- 12x + 1. 

6.1. Find the y-intercept for the curve y I(x). 

6.2. Find the intervals on which I is increasing and the intervals on which I is decreasing. 

6.3. Find the local maximum and local minimum values of I. 

6.4. Find the intervals on which I is concave up and the intervals on which I is concave down. 

6.5. Find the inflection points for the curve y I(x). 

6.6. Sketch a graph of I using the information in (6.1) to (6.5). 

(1) 

(5) 

(3) 

(5) 

(2) 

(4) 

QUESTION 7 

Suppose the demand function for a commodity is 

p = D(x) = 100  0.00Ix2 

and its supply function is 
p = Sex) = 40 + O.Ix. 

7.1. Find the equilibrium price and the quantities exchanged at equilibrium. 

7.2. Find the consumer's surplus. 

7.3. Find the producer's surplus. 

(6) 

(7) 

(7) 

___________.J..:JEND OF EXAMINATION PAPER___________ 


