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3 2023 MATHMETH EXAM 1

Instructions

Answer all questions in the spaces provided.

In all questions where a numerical answer is required, an exact value must be given unless otherwise specified.
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.
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2023 MATHMETH EXAM 1 4

Question 2 (3 marks)
Solve e — 12 = 4¢* for x € R. ’ QC
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a. Sketch the graph of f(x)=2- -~—§-—vi~ on the axes below, labelling all asymptotes with their equations
x— SRS B

and axial intercepts with their coordinates. 3 marks
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: Question 4 (2 marks)

| The graph of y =x+ L is shown over part of its domain.
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| Use two trapeziums of equal width to approximate the area between the curve, the x-axis and the lines x =1
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Question 5 (4 marks) % v’g:
3

a. Evaluate J.fsin(x)dx. - [ _ @5 ( ‘:XL} ] >
' o
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T
I sin(x)dx = cos(x)dx where -37< k<2
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b. Hence, or otherwise, find all yalues of k such that

q’%(f}b) 0Z§t

%, [é‘w(p{,)]k
5 2 Gl (=) — % (k)
A QM(/H

N

s - T T
é iz 1] 6/%/ﬁé
_ =T i 5iIl
B T e e 7

= “pap Emd g

G (R) 1€ =7 1tv ol Q
5(5) 77 2 Blovene « Argh>

b

E:'__E" 24-06



<C
Ll
o
<
(7p)
oc
—
Z

WRITE

DO NOT

7 2023 MATHMETH EXAM 1

Question 6 (4 marks) [ =P [’ 4 2 j

Let Pl P be the random variable that represents the sample proportion of households in a given suburb that
have solar panels installed.

From a sample of randomly selected households in a given suburb, an approximate 95% confidence interval
for the proportion p of households having solar panels installed was determined to be (0.04, 0.16).

a. Find the value of p that was used to obtain this approximate 95% confidence interval. 1 mark
8.0G+0-1b 0.2

’;z‘(——-j{" =7 T O- |

Use z = 2 to approximate the 95%,confidence interval.

b. Find the size of the sample from which this 95% confidence interval was obtained. 2 marks
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c.  Alarger sample of households is selected, with a sample size four times the original sample.
The sample proportion of households having solar panels installed is found to be the same.

By what factor will the increased sample size affect the width of the confidence interval? 1 mark
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Question 7 (7 marks) ﬂd%_ 3700/‘6 ﬂ%( W WM@ WVE

Consider f: (-0, 1] = R, f(x) = x? — 2x. Part of the graph of y = f(x) is shown below.

(4,‘3“\?

a. State the range of f. 1 mark |

- " S
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b. Sketch the graph of the inverse function y = f !(x) on the axes above. Label any endpomts and axial
intercepts with their coordinates. =
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c. Determine the equation and the domain for the inverse function £, 2 marks |
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d. Calculate the area of Fhe regions e;mlosed by the curves of £, ! and y = —x. 2 marks
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Question 8 (6 marks)

Suppose that the queuing time, 7' (in minutes), at a customer service desk has a probab111ty density functlon
given by
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f@®)= { -

elsewhere
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c. What is the probability that a person has to queue for more than two minutes, given that they have
already queued for one minute? ' 3 marks
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Question 9 (6 marks)

The shapes of two walking tracks are shown below.

track 1

|
Track 1 is described by the function f'(x) = a — x(x — 2)*.
Track 2 is defined by the function g(x) = 12x + bx?.
The unit of length is kilometres.
a. Given that f(0) =12 and g(1) =9, verify that a = 12 and b = 3. 1 mark
7 T = | , T
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b. Verify that f(x) and g(x) both have a turning point at P,

Give the co—ordin@if—’. s 2 marks
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c. A theme park is planned whose boundaries will form the trjangle AQ4B where O is the origin, 4 is at
(k,0) and B s at (k, g(k)), as shown below, where & € (0, 4). '

Fmd the maximum possible area of the theme park, in km?. 3 marks
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