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Question 1. 

. . 2x+ 1 ,, 
The functions f, g and hare defined by, J(x) = ·> , g(x) = x- + 3, h(x) = 2x + a and 

+5x+4 
k(x) = 4x 2 - 3; x 0. 

1.1 Find the domain off. 

1.2 Given that (go h)(x) = 4x 2 - 8x + 7, where x-/- 0, calculate the value of a 

1.3 Determine whether k- 1 exists. If it does, find it. 

Question 2. 

Find the following limits, if they exist. 
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Question 3. 

3.1 Use the definition (first principle) to find the derivative off (x) = y'x+l. 

3.2 Find the equation of the tangent line to the graph off at the point where x = 3. 

3.3 Find g' (x) for each of the following functions. 

a) g(x) = cos2 (cosx) 

b) g(x) = 3xex 

c) g(x) = sin (tan- 1 (1nx)) 
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3.4 If the equation x2y + xy2 = 6 determines a differentiable function f such that y = f (x ), find the 
equation ofthe normal line to the graph of this equation at the point P(2, 1). [7J 

Question 4. 

{ 
x -m ifx < 3; 

Consider the function f (x) = 
1- mx ifx 3. 

Find the value of m for which f is a continuous function at x = 3. 
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Question 5. 
1 2 

Let f(x) = x:i(2x + 7) and g(x) = 2x - 3x:i. 

5.1 Find the intervals on which f is increasing and on which it is decreasing, and hence state the local 

extreme values off. If you answer is not a whole number, round it correct to 2 decimal places. 
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5.2 Find the intervals on which the graph of y = g(x) is concave upwards and on which it is concave 
downwards. [6] 
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