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Question 1 (4 marks)
This question is about differentiation and antidifferentiation.

a. Lety = x2e3x. Find dy/dx. 2 marks
b. Letf(x) = (2x — 3)4 Find f(x), given that f(2) = 1. 2 marks
Question 2 (3 marks)

The graph of y = m/(x — a) + ¢ has a vertical asymptote at x = 2, a y-intercept at (0, 3) and
an x-intercept at (=1, 0), where a, c and m are integers.

a. State the value of a. 1 mark
b. Find the values of m and c. 2 marks
Question 3 (5 marks)

The discrete random variable X has the probability distribution shown below.
X: o 1 2 3
Pr(X=x):0.1 0.3 k 0.2

a. Find the value of k. 1 mark

b. Find E(X). 2 marks



C. FindPr(X=2|X=1). 2 marks

Question 4

(4 marks)
Consider the function with rule y = 2sin(3x).
a. State the period of the function. 1 mark
b. Solve 2sin(3x) = V3 for x, where x € [0, n]. 3 marks
Question 5 (5 marks)
Let f(x) = 3x2 — 6X.
a. Find the x-intercepts of the graph of f. 2 marks
b. Find the area of the region enclosed by the graph of f and the x-axis. 3 marks
Question 6 (4 marks)

Let f: (1, o) = R, f(x) = 2loge(x — 1).

a. Find the rule for f-1. 2 marks



b. State the domain and range of f-1. 2 marks

Question 7 (5 marks)

Let f(x) = x3 — 4x.

a. Find the equation of the tangent to the graph of fat x = 1. 2 marks

b. Find the coordinates of the other point where this tangent meets the graph of f. 3 marks

Question 8 (5 marks)
This question concerns exponential and logarithmic equations.

a. Solve 22x — 5(2%) + 4 = 0 for x. 2 marks
b. Solve loge(x) + loge(x — 3) = loge(4) for x. 3 marks
Question 9 (5 marks)

The continuous random variable X has probability density function f(x) = kx for 0 = x = 4, and
f(x) = 0 elsewhere.



a. Find the value of k. 2 marks

b. Find Pr(X = 2). 3 marks
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