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Do NOT write in this area.

Section 1

4 marks
Allow about 7 minutes for this section

Use the multiple-choice sheet for Question 1-4

1 Find the value of log, 93, correct to 3 significant figures.
(A) 1.97
(B) 1.968
© 3.27
(D) 3.270

2 ind
Find = cos(x + 1)

(A) cos(x + 1)
(B) sin(x + 1)
© —sin(x + 1)

(D) —cos x sin(x + 1)

Examination continues on next page
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Do NOT write in this area.
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Do NOT write in this area.

Section II
30 marks
Allow about 48 minutes for this section

In Questions 5 — 12, your response should include relevant mathematical reasoning and/or
calculations.

Question 5 (5 marks)

Differentiate the following, with respect to x, and fully simplify:

(a) f(x) =6x—7+e™ %
(b) y=37"
(©) y = log.(secx)

Examination continues on next page
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Do NOT write in this area.
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Examination continues on next page

Sketch the graph of f(x), clearly stating the exact value of all intercepts.
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Do NOT write in this area.
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Do NOT write in this area.

(b)

(©)

Find the equation of the least-squares line of best fit, giving the coefficients to 1 decimal
place.

Use your result from part (b) to predict the stopping distance of car that is 4 years old.
Comment on the reliability of your prediction.

Examination continues on next page
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Do NOT write in this area.

X
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2

Iflog;o x = 0.6 and log,o y = 0.2, evaluate logy(

Given that f(x) = tan3 x, calculate [’ (

Question 9 (2 marks)
Question 10 (2 marks)



Do NOT write in this area.

Question 11 (4 marks)

Super Mine World 64 is a video game known for "speedrunning", where players aim to
complete the game in as short a run time as possible. A list of the world record fastest times
are listed in the table below to the nearest second.

| 840s | 848s | 859s | 912s | 924s | 931s | 937s | 939s | 951s

When a new score was added to this list, the sample mean and interquartile range both
decreased.

Using interval notation, state the interval in which this new score must lie.

Examination continues on next page
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Question 12 (5 marks)

The energy, E Megajoules, radiated by an earthquake is given by the formula

E =k x 10158

where R is the magnitude of the earthquake on the Richter scale and k is a constant. An
earthquake of magnitude 3 radiates 2000 Megajoules of energy.

(a)

(b)

Show that log,q E = log;o2 + 1.5(R — 1)

Find the magnitude of an earthquake which radiates 5 million Megajoules of energy
correct to 2 decimal places.

End of examination
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Extra writing space

If you use this space, clearly indicate which question you are answering.




PO NOT WITe I This area.” v

Section I

4 marks
Allow about 7 minutes for this section

Use the multiple-choice sheet for Question 1-4

1

Find the value of log, 93, correct to 3 significant figures.

(A) 197
(B)  1.968

@ 3.27
(D)  3.270

.ood
Find Ecos(x + 1)

(A) cos(x + 1)

(B) sin(x + 1)

@ ~sin(x 4+ 1)

(D) —cos x sin{x + 1)

Examination continues on next page
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Differentiate e* sin x with respect to x.

(A) e*cosx

(B) —e*cosx

@ e*(sinx +cosx)
D) e*{sinx — cosx)

Which equation corresponds to the graph below?

¥

(A) y = -In(x)

y = In(~2)

© y=e7-1

®  y=-e

End of Section 1
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Section 11
30 marks
Allow about 48 minutes for this section

In Questions 5 — 12, your response should include relevant mathematical reasoning and/or

calculations.

Question 5 (5 marks)

Differentiate the following, with respect to x, and fully simplify:

(a) fx)=6x—7+e > 1
! -2
( 0)—) = 6 -le
-
(b) y =37 1
-x
ur-:. - /n 3)‘-3
vy
(©) y = log,(sec x) 3
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Examination continues on next pag
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Question 6 (4 marks)

Consider the stem and leaf plot below with 17 scores.
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TR MUT W this area,

Question 7 {4 marks)

Consider the function f(x) = 3 —e™*

(a) Evaluate il_l;l;lo f(x)
= 3¥-0
=3

{b) Sketch the graph of f(x), clearly stating the exact value of all intercepts.
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Examination continues on next page
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Question 8 (4 marks)

A set of data was collected comparing the age of cars to their stopping distance during a brake

test.
The collected data is shown in the table and graphed in the scatterplot shown.

Ageofcar) 2 5 3 6 2 5 3
(vears)
Stopping
Distance 36 37 41 35 45 32 42 36
(m)
Y
(a) Find the Pearson correlation coefficient, r, correct to 3 decimal places. 1
r=0-9(7 L)M,—k L. }
a
”},M Cer (c« lmtur !LC(/ rpﬁ(’,’L {‘du*d/ﬂq}
M i
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(b) Find the equation of the least-squares line of best fit, giving the coefficients to [ decimal 1
place.

A=19¢ E]:zc(-‘fatz-q'x.
Bz=2.¥ o/
Uru}}, cof{ow(wa f?‘vf?pj didorce = 29-¥+2-¥x Aj‘ of tor

(¢)  Use your result from part (b) to predict the stopping distance of car that is 4 years old. 2
Comment on the reliability of your prediction.
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Examination continues on next page
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Question 9 (2 marks)

If log,p x = 0.6 and log, ¥ = 0.2, evaluate Eogm(%)_ 2
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Question 10 (2 marks)

Given that f{x) = tan® x, calculate f' G) 2
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Question 11 (4 marks)

Super Mine World 64 is a video game known for "speedrunning”, where players aim to 4
complete the game in as short a run time as possible. A list of the world record fastest times
are listed in the table below to the nearest second.

| 840s [ 848s | 859s | 912s | 924s | 931s | 937s | 939s | 95is |

When a new score was added to this list, the sample mean and interquartile range both
decreased.

Using interval notation, state the interval in which this new score must lie.
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Examination continues on next page
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Question 12 (5 marks)

The energy, E Megajoules, radiated by an earthquake is given by the formula
E =k x 105%

where R is the magnitude of the earthquake on the Richter scale and k is a constant. An
earthquake of magnitude 3 radiates 2000 Megajoules of energy.

(a) Show thatlog,y E = log102 + 1.5(R — 1) 3
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(b) Find the magnitude of an earthquake which radiates 5 million Megajou‘lgs of energy 2

correct to 2 decimal places.
Whee F = sT000000
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End of examination
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