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Instructions

Answer all questions in the spaces provided.

A decimal approximation will not be accepted if an exact answer is required to a question.
In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1

a. Iff: R — R, where f(x) = |x — 2| + 1, sketch the graph of f on the set of axes below, clearly labelling key
features with their coordinates.

A

2 marks
b.  Solve f{x) = 2 for x.
2 marks
c.  Explain why /' does not exist.
1 mark

TURN OVER
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Question 2

a.  Solve the equation 3log,(2x) — 2log,(x) = 1.

2 marks

b. The unhealled area, 4 cm, of a particular wound, ¢ days after it was sustained, is given by the function

A(f) = 8e 19, t > 0. According to this model, what is the time required for the area of unhealed wound to
be halved?

2 marks
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Question 3
taj d
n(x)' Find _y‘
dx

a. Lety=

2 marks

b.  Iff(x) = sin(x) and g(x) = log,(x), find the value of%( f( g(l))).

2 marks

TURN OVER
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Question 4

Consider the function f: [0, a] = R, f(x) = 2cos(mx) — 1.
a. Ifthe domain of f covers exactly one period of the graph of y = f{x), show that a = 2.

1 mark

b. Find {x: f(2x) =0, xe[0, 2]}.

2 marks
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Question 5
It is known that 2 of the students who sat a particular mathematics exam used a calculator manufactured

by the Tasmania Implements company. A random sample of three students was selected.

a.  What is the probability that exactly two of the students used a Tasmania Implements calculator in
the exam?

2 marks

b.  Given that at least one of the students in the sample used a Tasmania Implements calculator, what is the
probability that exactly two students used a Tasmania Implements calculator?

2 marks

TURN OVER
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Question 6

a.

When used in a Casino Notepad calculator, the life of Neveready batteries is a normally distributed

random variable, X, with a mean of 240 hours and a standard deviation of 20 hours.

The area under the curve of the standard normal distribution for Z <—1.5, is shown. Correct to three

decimal places, this area is equal to 0.067.

Area = 0.067

v

-1.5
Find, correct to three decimal places, Pr(240 < X < 270).

The probability density function for a continuous random variable, X, is given by

4
x3 for0<x<l1
f(x)=1<x forl<x<a
0 otherwise

Find the value of a, where a is a real constant.

2 marks

4 marks
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Question 7
A pile of sand at a quarry forms a right circular cone. Sand is being added at a constant rate of 2m’/s.
The growing pile is shaped such that the radius of its base is equal to half of its height.

a.  What is the volume of the pile when the height of the pile is 6 m?

1 mark

b. At what rate is the height of the pile increasing when the pile is 6 m high?

3 marks

TURN OVER
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Question 8
Consider the function with the rule f{(x) = sin’(x).
a. Find f’(x).

2 marks

b. Hence find:

i J(cos(x)sinz (x))dx

n
ii. the gradient of the normal to the graph of y = f{x) at x = 1

1+ 2 =3 marks
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Question 9

5

1

a.  Sketch the graph of /: [0, 4] — R, where f(x) =3 (—x - 1] + 3 on the axes below. Label the axes
intercepts with their coordinates. 2

A

2 marks

b.  Find the area bounded by the graph of f'and the coordinate axes.

3 marks

END OF QUESTION AND ANSWER BOOK
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Mathematical Methods and Mathematical Methods CAS

Formulas
Mensuration
1
area of a trapezium: %(a + b) h volume of a pyramid: 3 Ah
curved surface area of a cylinder:  2zrh volume of a sphere: §7T r
1, .

volume of a cylinder: 7rh area of a triangle: Ebc sin A
volume of a cone: %nrzh
Calculus

i(x")zmc"_l Jx"dszx"+l+c,n¢—l

dx n+l

d ax\ _ ax ax _ 1 ax

E(e )—ae 'fe dx—Ee +c

1
%(loge(x)):% [dx=log |+ +c
. 1

i(sin(ax)) =a cos(ax) .fsm(ax)dx =—_cos(ax) +c

d _ . J' dr— 1. N

a(cos(ax)) =—q sin(ax) cos(ax)dx = sin(ax) +c

d a 2

—(tan(ax))=————=a sec” (ax)

dx ( ) cos? (ax)
product rule: i(uv) L quotient rule: dfu) M

dx dx  dx dx\ v v
chain rule: & _dydu approximation:  f (x+h)= f(x)+hf’(x)
dx du dx

Probability

Pr(4)=1-Pr(4") Pr(4 U B) = Pr(4) + Pr(B) — Pr(4 N B)
PR Pr(ANB)

mean: u=EWX) variance: var(X) = 02 = E(X — 1)*) = B(X?) —

probability distribution mean variance
discrete Pr(X = x) = p(x) =3 x p(x) o?=Y (x—u)* px)
. b o 2 _ (= 2
continuous Pr(a < X<b)= Ja f(x)dx u= J._wx f(x)dx o= .Lo (x—p)” f(x)dx

END OF FORMULA SHEET




