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Question 1

a. Expand and simplify 
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 is exactly divisible by 
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Find the value of a.

1 + 2 = 3 marks


Question 2

Consider the following probability distribution for the discrete random variable X.

	X
	0
	1
	2
	3
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a. Find the value of p.
b. Find the median value of X.

c. Find 
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Question 3

The graph of 
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 is shown below.
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 is reflected in the x-axis and then dilated 2 units parallel to the x-axis to obtain the graph of 
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Use the sets of axes below to sketch the graph of 
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Clearly label your graphs.
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Question 4

a. Find 
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b. Find the derivative of 
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Question 5

Consider the function 
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a. Solve the equation 
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 and express your value(s) of x as exact values.

b. Find 
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c. Explain why 
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1 + 1 + 1 = 3 marks

Question 6

a. Differentiate 
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b. Hence find 
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Question 7

Consider the function 
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 and the function g with rule 
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The function g has a maximal domain.

a. Sketch the graph of 
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 on the set of axes below. Label any intercepts. (It is not necessary to find the coordinates of any stationary points).
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b. Explain whether or not 
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c. Sketch the graph of 
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. Label any intercepts. (It is not necessary to find the coordinates of any stationary points).
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Question 8

As part of a manufacturing process, the radii of solid cylindrical canisters of constant height are increased at the rate of 0.4 mm per hour.
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One particular canister has a radius of 25 mm and a height of 80 mm.

Find the rate at which the surface area of this canister is increasing.

4 marks


Question 9

The random variable X has a probability density function given by
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a. Sketch the graph of the function f on the set of axes below.  Label any turning points and intercepts.

b. Without using calculus, explain why 
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c. Using calculus, find 
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Question 10

Consider the function
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a. Find the value of a such that g has a maximal domain.

b. Without finding the rule for 
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c. Given that 
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, find the value of n.

1 + 1 + 2 = 4 marks


Question 11

a. Show that the tangent to the graph of 
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b. Hence write down an expression involving definite integrals, that gives the area enclosed by the graph of 
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 and the x-axis.

(Do not evaluate this expression.)

3 + 2 = 5 marks

Total 40 marks
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