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Section Il — 90 marks (pages 6-35)
o Attempt Questions 11-34

¢ Allow about 2 hours and 45 minutes for this section



BLANK PAGE




Mathematics Advanced

HSC Trial Examination

Section I — Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample: 2+4= (A) 2 B) 6 (C) 8 D) 9
A O B @ c O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.

A®@ BM CO DO

If you change your mind and have crossed out what you consider to be the correct answer, then indicate
the correct answer by writing the word ¢orrect and drawing an arrow as follows.
correct

g
e > co vo

1 AO BO c O D O
2 AO B O c O D O
3 AO B O CcC O D O
4 AO B O c O D O
5 AO B O cC O D O
6 AO B O c O D O
7 AO BO CO D O
8§ AO BO ¢ O D O
9 AO BO ¢ O D O
10 AO BO C¢c O DO
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SECTION 1

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the Multiple-Choice Answer sheet for Questions 1-10

1 The table below shows the number of students that make up a school’s debating team.

Junior Senior
Male 4 6
Female 10 5

A student is picked at random from the debating team. Given that the student is female,
what is the probability the student is a junior?

@ 2
® 3
© 3
® 3
n ol
2 Which of the following is equivalent to ST 3 ?
@ -5
® -
© <
® 3

3 A sector with perimeter 28 cm contains an angle of 1.5 radians at the centre of a circle
with radius » cm. What is the value of 7?

(A) 6
B) 38
(C) 10
(D) 12



The marks on a test are normally distributed with mean g and standard deviation o.

2.5% of the marks are 34 or less and 16% of the marks are 70 or more.
What is the value of # ?

(A) 54
B) 56
(C) 58
D) 60

What is the domain of the function f(x)=In(x—1)+ J2-x?
@) xe(1,2)
B) xe(1,2]
©) =xe[l,2)

D) =xe[l 2]

Nidhi owns equipment that is used for 10 hours per day for all 365 days of the year.
The value of the equipment is depreciated by Nidhi using the unit cost method.
The value of the equipment £ , in dollars, after n years can be modelled by the

recurrence relation
E,=100000, E,  =E, —5475

By what value is the equipment depreciated?

(A) $1.50 per hour
(B) $10 per hour
(C)  $15 per hour
(D) $1.50 per day




Which of the following is an expression for J‘[ 1' + 1, ] dx?
I+sinx 1-sinx

(A) 2sec’x+c
(B) 4tanxsec’x+c
(C) 2tanx+c

(D) 2x+2secx+c

The function y =log,, x is transformed to y =3log,, [2(x +5 )J — 4 using only four steps.
Which of the following is pot one of the correct steps to transform y =log,, x to the
new graph?

(A) Translate down by 4 units

(B) Translate to the left by 5 units

(C) Vertical dilation by a factor of 3

(D) Horizontal dilation by a factor of 2

Which of the following is an expression for il’—(7")‘?

dx
1
A —
Txlog,7
1
(B)
xlog,7
log, 7
C) —8e-
© S

D) 7 xlog,7



10 A particle P moves along a straight line such that its acceleration with respect to time is
given by a = —2¢+ 3, where a is the acceleration of the particle at time # seconds for 7 > 0.

The particle is at rest when # =1 and r = 2. ‘
Which of the following graphs best represents the displacement of the particle?

(A) x (B)

2 P
2 3/

©) «x D) «

End of Section I
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90 marks
Attempt Questions 11-34
Allow about 2 hours and 45 minutes for this section

Instructions e Answer in the spaces provided. These spaces provide
guidance for the expected length of the answer.

e Extra writing space is provided at the end of the paper.
If you use the additional space, clearly indicate which
question you are answering.

e Your responses should include relevant mathematical
reasoning and/or calculations.



Question 11 (3 marks)
Solve
log, (12y+5)-log, (1-3y)=2

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

Question 12 (2 marks)

The Venn diagram, where p is a probability, shows the 3 events 4, B and C with their
associated probabilities.

(a) Find the value of p.

...................................................................................................
...................................................................................................

...................................................................................................

...................................................................................................




Question 13 (2 marks)
Find

3x* -4 o L
BTy dx writing your answer in simplest form.
X

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

Question 14 (1 mark)

A school collected data related to the reasons given by students arriving late.

The pareto chart shows the data collected.

160

180 . ; .

140

120

Number of late arrivals

Sleptin Family  Appointment  Train or Traffic
Bus delay problem

Reasons for arriving late

What percentage of students gave the reason “Train or Bus delay™?

Car
breakdown

100%

50%
80%
705
60%
505

30%
20%
10%

Cumuiative percentage

............................................................................................................

..........................................................................................................



Question 15 (6 marks)

The circle C has equation
x>+ =10x+4y+11=0
(a) Find

(i) the coordinates of the centre of C.

.............................................................................................
.............................................................................................
.............................................................................................

.............................................................................................

Question 15 continues on next page




Question 15 continued.

The line / has equation y =3x+ k where £ is a constant.
Given that / is a tangent to C,

(b) find the possible values of &, giving you answers as simplified surds.

...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
.....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
........................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................



Question 16 (5 marks)

NOT TO SCALE

Figure 1

The shape OABCDEFO shown in Figure 1 is a design for a logo.
In the design

e (OAB is a sector of a circle centre O and radius r

e sector OFE is congruent to sector OAB
e ODC s a sector of a circle centre O and radius 2r
e AOF is a straight line

Given that the size of angle COD is 6 radians,

(a) write down, in terms of &, the size of angle AOB.

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

Question 16 continues on next page

10




Question 16 continued.
(b) show that the area of the logo is

—;—rz(36’+7r).

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
......................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................

...................................................................................................

(c) find the perimeter of the logo, giving your answer in simplest form
in terms of r, € and .

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................
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Question 17 (8 marks)

A large College produces three magazines.
One magazine is about green issues, one is about equality and one is about sports.
A student at the College is selected at random and the events G, E and S are defined

as follows:

G is the event that the student reads the magazine about green issues.
E is the event that the student reads the magazine about equality.
S is the event that the student reads the magazine about sports.

The Venn diagram, where p, g, r and ¢ are probabilities, gives the probability for each subset.

(a) Find the proportion of students in the college who read exactly one of these
magazines.

...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

No students read all three magazines and P(G)=0.25.
(b) Find
(i) the value of p.

.............................................................................................

.............................................................................................
.............................................................................................

.............................................................................................

Question 17 continues on next page
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Question 17 continued.

Given that P(S|E)= %

(c) Find
(i) the value of r.

.............................................................................................
.............................................................................................
...............................................................................................
.............................................................................................
.............................................................................................
.............................................................................................
.............................................................................................
.............................................................................................
.............................................................................................

..............................................................................................

.............................................................................................
.............................................................................................
.............................................................................................

.............................................................................................

(d) Determine whether or not the events (S NE ‘) and G are independent.

Show your working clearly.

...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
.............................................................................................

.............................................................................................



Quesﬁon 18 (2 marks)

Figure 2

Figure 2 shows a sketch of part of the curve with equation

y=(In x)2 x>0
The finite region R, shown shaded in Figure 2, is bounded by the curve, the line with
equation x =2, the x-axis and the line with equation x =4.

The table below shows corresponding values of x and y, with the values of y given to
4 decimal places.

x 2 2.5 3 3.5 4
y 0.4805 | 0.8396 1.2069 1.5694 1.9218

Use the trapezoidal rule, with all the values of y in the table, to obtain an estimate for the
area of R, giving your answer to 3 significant figures.

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................
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Question 19 (2 marks)

A student’s attempt to solve the question

“Solve, for —90° < x <90°, the equation 3tanx—5sinx=0"
is set out below.

3tanx—5sinx=0

sinx

3 —5sinx=0

CcoS X
3sinx~5sinxcosx =0

3—-5cosx=0
3
cosx =—
5

x=53.1°
Identify two errors or omissions made by this student, giving a brief explanation of each.

..........................................................................................................
..........................................................................................................

...........................................................................................................
..........................................................................................................

..........................................................................................................

..........................................................................................................
..........................................................................................................
...........................................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................
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You may use the information below to answer Question 20

Table of values P(Z < z) for the normal distribution N (0,1)

Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 | 0.5000 | 0.5040 | 0.5080 | 0.5120 0.5160 0.5199 0.5239 0.5279 | 0.5319 0.5359
0.1 | 0.5398 | 0.5438 0.5478 | 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 | 05793 | 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 | 0.6103 0.6141
03 | 0.6179 | 0.6217 | 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 | 0.6554 | 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 | 0.6915 | 0.6950 | 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 | 0.7257 | 0.7291 0.7324 | 0.7357 0.7389 0.7422 0.7454 0.7486 | 0.7517 0.7549
0.7 | 0.7580 | 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 | 0.7823 0.7852
0.8 | 0.7881 0.7910 | 0.7939 | 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 | 0.8159 | 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 | 0.8365 0.8389
1.0 | 0.8413 | 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 | 0.8599 0.8621
1.1 | 0.8643 | 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 | 0.8810 | 0.8830
1.2 | 0.8849 | 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 | 0.8997 0.9015
1.3 | 0.9032 | 0.9049 0.9066 | 0.9082 0.9099 0.9115 0.9131 0.9147 | 0.9162 0.9177
14 | 09192 ¢ 09207 | 09222 | 0.9236 0.9251 0.9265 0.9279 | 09292 | 0.9306 0.9319
1.5 | 0.9332 | 0.9345 0.9357 | 0.9370 0.9382 0.9394 0.9406 | 0.9418 0.9429 0.9441
1.6 | 09452 | 0.9463 09474 | 0.9484 | 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 | 09554 | 0.9564 | 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 | 0.9625 0.9633
1.8 | 09641 | 09649 | 0.9656 | 0.9664 | 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 | 09713 | 09719 | 09726 | 0.9732 0.9738 0.9744 0.9750 0.9756 | 0.9761 0.9767
20 | 09772 | 09778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 | 09821 | 0.9826 0.9830 | 0.9834 | 0.9838 0.9842 0.9846 | 0.9850 | 0.9854 0.9857
22 | 09861 | 0.9864 | 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 | 0.9887 0.9890
23 | 0.9893 | 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 | 0.9911 0.9913 0.9916
24 | 09918 | 09920 | 09922 | 0.9925 0.9927 0.9929 0.9931 0.9932 | 0.9934 | 0.9936
25 | 0.9938 | 0.9940 | 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 | 09953 | 0.9955 0.9956 | 0.9957 0.9959 0.9960 0.9961 0.9962 | 0.9963 0.9964
2.7 | 0.9965 | 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
28 | 09974 | 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 | 0.9980 | 0.9981
29 | 0.9981 | 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 | 0.9986
3.0 | 09987 | 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 | 0.9989 | 0.9990 | 0.9990
3.1 | 0.9990 | 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 | 0.9993 0.9993
3.2 | 0.9993 | 0.9993 0.9994 | 0.9994 0.9994 0.9994 0.9994 | 0.9995 0.9995 0.9995
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Question 20 (3 marks)

The heights of females from Mathimagic land are normally distributed with
e amean of 166.5 cm

e astandard deviation of 6.1 cm

Given that 1.02% of females from Mathimagic land are shorter than k cm, use the table
provided to find the value of k.

..........................................................................................................
..........................................................................................................
...........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
...........................................................................................................
..........................................................................................................
...........................................................................................................
..........................................................................................................

..........................................................................................................
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Question 21 (4 marks)

A healthy human body temperature is 37.0°C.
Eight randomly selected people were examined by medical staff. The difference in their body

temperature from 37.0°C (in degrees) and resting heart rate (in beats per minute) were recorded.

Temperature difference from 37.0°C (x) | -0.2 | =03 | =03 | =02 | -0.1 | 0 | 0.2 ]0.5

Heart rate (y) 63 77 70 74 65 | 78| 79 | 86

These results are displayed on the graph below.

g -
p" el
=2 =
Q [
= 4 4 n
ol ) -
E -
Q —T
= s Sl
%D e LAY
v [ ]
]
o P4 —
7 T U
T i i
T ] i g !
! ; il i

-03 -02 -0.1 0 0.1 0.2 0.3 04 0.5 0.6
Temperature difference from 37°C

(a) The least-squares regression line has been plotted on the graph. Find the
equation of this line.

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

(b) By using the equation of the regression line, predict the resting heart rate of a
person with a body temperature of 37.4°C.

...................................................................................................

(¢)  Explain why the least-squares regression line would not be reliable to predict
the resting heart rate of a person with a body temperature of 37.6°C?

...................................................................................................
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Question 22 (4 marks)

The owners of a nature reserve decided to increase the area of the reserve covered by trees.

Tree planting started on 1% January 2005.

The area of the nature reserve covered by trees, 4 km”, is modelled by the equation
A=80-45¢"

where c is a constant and ¢ is the number of years after 1% January 2005.

Using the model,

(a) find the area of the nature reserve that was covered by trees just before tree
planting started.

...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

On 1% January 2019 an area of 60 km? of the nature reserve was covered by trees.

(b)  Use this information to find a complete equation for the model, giving your
value of ¢ to 3 significant figures.

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

On 1% January 2020, the owners of the nature reserve announced a long term plan to
have 100 km? of the nature reserve covered by trees.

(c) State a reason why the model is not appropriate for this plan.

...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................



Question 23 (1 mark)

The graph of the function y = f (x) below is symmetrical about the y-axis. The areas of

the shaded regions are given.

..........................................................................................................
..........................................................................................................
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Question 24 (3 marks)

2
secxtanx+sec x 1
Prove that =

™ |

2
(tanx+secx +1

21



Question 25 (2 marks)

: : S5x— :
Determine the values of x for which the graph of y =3 cos( al 1) crosses the x-axis

in the interval 0<x < 7.

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................

Question 26 (2 marks)

Find the value of &, given that | — dx=8.

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
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Question 27 (6 marks)

Hen Solo made a profit of $20 000 in its first year of trading with her free-range egg farm.
A model for future trading predicts that the yearly profit will increase by 8% each year,

so that the yearly profits will form a geometric sequence.

According to the model,

(a) show that the profit for Year 3 will be $23 328.

...................................................................................................
...................................................................................................

(b) find the first year when the yearly profit will exceed $65 000.

...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

(c) find the total profit for the first 20 years of trading, giving your answer
to the nearest $1000.

...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................
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Question 28 (7 marks)

A continuous random variable X has probability density function f (x) given by

(a) Show that f (x) 1s a probability density function.

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

(b)  Find the cumulative distribution function F(x) of the random variable X.

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

Question 28 continues on next page
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Question 28 continued

(c) Showthatif O Q, O, are the quartiles of the distribution of X, then

I 1 1 . . . .
—, —, — are consecutive terms in an arithmetic sequence.

3 »
o 9 0
1 2 3
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................
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Question 29 (5 marks)
y

Figure 3 shows a sketch of the graph with equation

y=|2x-3k|  where kis a positive constant.

Figure 3

(a)  Sketch the graph with equation y = h(x) where &(x)=k—|2x —3k| stating
o the coordinates of the maximum point

e the coordinates of any points where the graph cuts the coordinate axes

y

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

Question 29 continues on next page
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Question 29 continued.

(b)

Find, in terms of £, the coordinates of the minimum point of the graph with equation

1
=3-5h| —x
Y 2

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
..................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................
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Question 30 (5 marks)

The velocity of a particle moving along the x-axis is given by
V =10-10e™
where ¢ is the time in minutes and x is the displacement in metres.

(a) Show that the particle is initially at rest.

...................................................................................................
...................................................................................................

...................................................................................................

(b) Show that the acceleration of the particle is always positive.

...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

Question 30 continues on next page
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Question 30 continued.

(d) Sketch the graph of the particle’s velocity as a function of time.

29



Question 31 (4 marks)
(a) Differentiate 3+sin2x

...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

SIS

(b) Hence, or otherwise, find —C—(—)S,L dx
3+sin2x

ENE

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................
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Question 32 (3 marks)

Given that y =

2+’

x > 0 find the value of A such that Q =

dx Adx’

31




Question 33 (4 marks)

Two curves, y =(2x+ 1)2 and y=(x— 2)2 , intersect as shown in the diagram below.

(a)  Show that 4 has x-coordinate %

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

(b)  The region bounded by y =(2x+ 1)2 ,y=(x- 2)2 and the x-axis is shaded.
Find the exact area of the shaded region.

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................
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Question 34 (6 marks)

A rectangular canvas sheet is folded to form the cover of a tent with a pentagonal cross-section,
as shown in the following diagrams.

6m

NOT TO SCALE Ay

The vertical heights on the sides of the tent are y metres and the slant lengths are 4x metres.
The horizontal distance between the vertical sides is 5x metres and the width of the tent is 6 metres.

(a) Show that y =10-4x, given the area of the canvas sheet is 120 m>. 1

......................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

Question 34 continues on next page
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Question 34 continued.

The following diagram shows the cross-section of the tent, where 4 is the height of the top
of the tent from the vertical sides.

NOT TO SCALE

4x 4x

s

V39x
(b) Show that 4= .

2
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

Question 34 continues on next page
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Question 34 continued.

(¢) Find the exact value of x which maximises the volume of the tent.

...................................................................................................
...................................................................................................
..................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
....................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
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END OF PAPER
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Mathematics Advanced
HSC Trial Examination

Section I — Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9
AO B @ cCO DO

If you think you have made a mistake, put a_cross through the incorrect answer and fill in the new answer.
A® B CO DO

If you change your mind and have crossed out what you consider to be the correct answer, then indicate
the correct answer by writing the word cerrect and drawing an arrow as follows.

correct

X
D K co vo

DO

DO

-
0
o
O 00O € 00 @ 0 e 0

O & ¢ 0 0 O

10 A® BO C



BLANK PAGE

o

s




SECTION1

10 marks
Afttempt Questions 1-10
Allow about 15 minutes for this section

Use the Multiple-Choice Answer sheet for Questions 1-10

1 The table below shows the number of students that make up a school’s debating team.

Junior Senior
Male 4 6
Female 10 5

A student is picked at random from the debating team. Given that the student is female,

what is the probability the student is a junior?

A 2 ie . 2
- s
(A) 3 : 3
3
B —_
(B) 5
2
o =
(©€) 5
D) -
.-}n_ n~t
2 Which of the following is equivalent to ————?
2742
A) -+ (2 -0)
4 AL
1 | 2" (2+)
® -3 L
| 2x 3
6 b
1
Dy —
(D) 5

with radius  cm. What is the value of #?

(A) 6 2$'= 2v +rx -5
®) 8 3.5 = 2%
©) 10 = 2%

3.5
O 12

= ¢

A sector with perimeter 28 cm contains an angle of 1.5 radians at the centre of a circle



The marks on a test are normally distributed with mean g and standard deviation o.

2.5% of the marks are 34 or less and 16% of the marks are 70 or more.
What is the value of u?

(A) 54
(B) 56
(C) 58
D) 60

@) xe(1,2) 2>l xs2

B xe(1,2] soxe (2]
€ =x€[l,2)

D xe[l,2]

Nidhi owns equipment that is used for 10 hours per day for all 365 days of the year.
The value of the equipment is depreciated by Nidhi using the unit cost method.
The value of the equipment E , in dollars, after » years can be modelled by the
recurrence relation

E,=100000, E

n+1

=E _—5475

By what value is the equipment depreciated?

(A)  $1.50 per hour o /ala@ 2S5 o{ad—s

(B) $10 per hour =, « loccoo— Su ~5

(C) $15 per hour - Lo = —-s_-u_.z-i-_-—
(D) $1.50 per day P 2L 5 =10

= $l.50 [nr




Which of the following is an expression for J.[ l' + I_ dx?
l+sinx 1-sinx

(A) 2sec’x+c [~StAax + lEstaX Ax
(B) 4tanxsec’x+4c j ( = 1%

(C) 2tanx+c 2

(D) 2x+2secx+c - f(os"-x oAx

= zfgu’x Ax = 24anx+C

The function y = log,q x is transformed to y = 3log,, [ 2(x+5)]-4 using only four steps.
Which of the following is not one of the correct steps to transform y = log,, x to the
new graph?

(A) Translate down by 4 units

(B) Translate to the left by 5 units

(C) Vertical dilation by a factor of 3

(D) Horizontal dilation by a factor of 2

Which of the following is an expression for gx——(?")?

1
A) ——
(%) Txlog, 7
|
B
®) xlog, 7
log, 7
C =
(©) -

(D) 7%xlog,7



10 A particle 2 moves along a straight line such that its acceleration with respect to time is
given by a =—2¢+3, where a is the acceleration of the particle at time ¢ seconds for 7 > 0.

The particle is at rest when =1 and ¢ =2.
Which of the foilowing graphs best represents the displacement of the particle?

(A) x (B)
2 : R

€y x (Dy x

az -2+ 3

V- Itz-t-_ +3> b

;/;-—-I:.J'-i-.%'t*' CI

Vo ©

wwen 4=t End of Section 1

o= -1+ 3+ <

< = - 2
V= —t%1 3%t -2

X = f(t*y‘ 2 )M

- 'ta-s*- -~ 2% % €1
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90 marks
Attempt Questions 11-34
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Instructions e Answer in the spaces provided. These spaces provide
guidance for the expected length of the answer.

+ Extra writing space is provided at the end of the paper.
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question you are answering.

¢ Your responses should include relevant mathematical
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Question 11 (3 marks)

Solve
log, (12y+5)-log, (1-3y}=2

rae

.......................................................................................

-----------

.................

)

.........................................................................................

..........................................................................................................

..........................................................................................................

Question 12 (2 marks)

The Venn diagram, where p is a probability, shows the 3 events 4, B and C with their

associated probabilities.

(a) Find the value of p.

..............................................................................................

...................................................................................................

...................................................................................................

(b) Write down a pair of mutually exclusive events from 4, B and C.

........................................................................

..........................

...................................................................................................

iz




Question 13 (2 marks)

Find
3x' -4 s .
o dx writing your answer in simplest form. 2
X
....... 3 veven ’34‘
....... a2 X i R EoTTE S
2
.......................................................................... tessrarrrrsnafreriiarerariaranns ‘_.
2 -2 Correctly Scpa™ a
B X T2 X Co LS srresd e
2 2 -2 cu.-tca.@_l aof Sone
................... B LR ST PP PRSPy SP S S PR TR TR PRRTSRS SRPMIPNY ¢ PSS
..... Tt 2 | P oRTRSS
“ X '
Question 14 (1 mark)
A school collected data related to the reasons given by students arriving late. 1

The pareto chart shows the data collected.

200

180

Number of late arrivals
[
[ ]
&
Cumulative percentage

Steptin Family  Appointment  Trainor Trafiic Car
Bus delay problem breakdown

Reasons for arriving late

What percentage of students gave the reason “Train or Bus delay”?

2= %626 —— CfuD



Question 15 (6 marks)

The circle C has equation

x4y ~10x+4y+11=0
(a) Find
(i) the coordinates of the centre of C. 2
........... S WRE T A ) e 18 2] Coviect
................................................................................... = Corvre a#‘ﬂ
....... Gz i (S22 Do | GO et T
Sclqu,wr, o QEW
J > o/a
(i) the exact radius of C, giving your answer as a simplified surd 1

............................................................................................

2/ 2. (Agc,gpi i )

................................................................................

g

Question 15 continues on next page




Question 15 continued.

The line / has equation y =3x+ & where £ is a constant.
Given that [ is a tangent to C,

(b) find the possible values of &, giving you answers as simplifted surds.

..................................................................................................
---------------------------------------
...................................................................................................
..............................................................................................
...................................................................................................
...................................................................................................

.................................................................................................

e e tda. be.. 2.t aanas nd, tveaz anusd
b:c.....?..‘f?..cj....a.ﬂc...S.a..‘.m.‘f-..l.om?.....-...- ..... LA,

...................................................................................................

........................................

...................................................................................................

---------------------------------------------------------------------------------------------------

.................................................................................................

oooooooooooooooooooooooooo é -o..o.-:_.-oguco;-‘:.uv-.gcl:l:.z-.—:.ijc;‘--‘b'q-..-....o..o--..-c.-c..-
2.
............................ b o e S,
LB G e e e
........ Sz vy ...g,m.w).l:.@me.p.%ﬁ(.‘.&.......nc'.....pm.o,*m -d—:f =3
e R IRy O NS, = ST
........ Sowpfﬁﬁa’vbg-s
1| T+ Wb?"'i‘*%"""a K or mwfman‘AJ Elane

G Sevmm P'lfé-a . equakizn osdt pind y=

........ b e,




Question 16 (5 marks)

NOT TO SCALE

Figure 1

The shape O4BCDEFQ shown in Figure 1 is a design for a logo.
In the design

OAB is a sector of a circle centre O and radius #
sector OFE is congruent to sector O4B

ODC is a sector of a circle centre ( and radius 27
AOF is a straight line

Given that the size of angle COD is 8 radians,

(a) write down, in terms of &, the size of angle 40B.

................................................................................................

...................................................................................................
...................................................................................................

...................................................................................................

Question 16 continues on next page
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Question 16 continued.

(b) show that the area of the logo is

2
I,
—r*(30+7).
2
.................................................................................................. 2| correct
- A -8
e 2f Fetel A8 = F 2O (T Fsns AU | | At leagt
............................................................ L twoo
Area ?'_FSCCJ'a/ OoEF = r;_ ( ;—-G xlse g CQMPOM'EI’FL
lavea s
................................................................................................... +
Aza. b scctes Co =—’—*’(_2")9 ..................... Corre
.................................................. Y- S L
............................................2.-...................................2. .................. o/ OE F
Tota) avtca = 2wl /T - \ | 2/
........................................ le'l ......z-:oo-.;-.. R R R I Ty Nor Aog
................................................................................................... 1 ael OEF
- . - & r 2 & |
.............................................................................................. o
2 d
....................................... gt e e s
el A e e A 4
................................. 2... R R R N N I A AN N T 'Y I R R R N N N R RN I
.................................. e R
................................. STl 3e) As mad
¢} find the perimeter of the logo, giving your answer in simplest form 2
p g0, g1ving y P
in terms of #, # and 7.
T
Pesnstel =20 4. 2x 0 (TE2) 2 204 2009
................... s A s M e 20 2l correct

..................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................
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Question 17 (8 marks)

A large College produces three magazines.
One magazine is about green issues, one is about equality and one is about sports.
A student at the College is selected at random and the events G, E and S are defined

as follows:

G is the event that the student reads the magazine about green issues.
E is the event that the student reads the magazine about equality.
S is the event that the student reads the magazine about sports.

The Venn diagram, where p, g, ¥ and ¢ are probabilities, gives the probability for each subset.

(a) Find the proportion of students in the college who read exactly one of these

magazines.

Prapartian. ome. 2od Liegagiom Ry A

........ 2B AL RT 0 BB
= 053

...................................................................................................

...................................................................................................

No students read all three magazines and P(G)=0.25.

(b) Find
(i) the value of p.
..... pa.eo.. 0w  ne. diundents rmact all 1O

.............................................................................

.............................................................................................

Question 17 continues on next page
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Question 17 continued.

. 5
Given that P(S{ E) T
(¢} Find
(i) the value of ». P ( s N ) 2
.................... (S \E) 2 oo,

PrE)
=S Corvec™
.................................................. [Z . N s

r— s '
................... '(.:,onvo\ Correch
o-ty+ 12 I
............................................................................................. e
....................... 2. 0 1% 5V
.......................... =m0 .
¥ = o |
(ii) the value of ¢. 1
L= d—= (P08 40 . 05 +0-CH40-364 0O "’-*OD
- X
............................................................................ v o2
(d) Determine whether or not the events (S~ E') and G are independent. 2

Show your working clearly.

...................................................................................................

Co rre ot
Ca.'c«.iw'["a
eler

...................................................................................................

X PLSf\E')xPLQ)=oL“€x02§~=o'2 X
* PUSOEJ0.G.)Z00 2
........................................................................................... ,......
S BUsnE N UelEY S PEAEG)
......... dbe...evem s  ace o ddepondestth

.............................................................................................

.............................................................................................



Question 18 (2 marks)

Y
R
X
0 2 4
Figure 2
Figure 2 shows a sketch of part of the curve with equation 2

y=(nx)> x>0
The finite region R, shown shaded in Figure 2, is bounded by the curve, the line with
equation x =2, the x-axis and the line with equation x = 4.

The table below shows corresponding values of x and y, with the values of y given to
4 decimal places.

X 2 2.5 3 3.5 4
y 0.4805 | 0.8396 1.2069 1.5694 1.9218

Use the trapezoidal rule, with all the values of y in the table, to obtain an estimate for the
area of R, giving your answer to 3 significant figures.

- 2.5 (o.4x0o5 11.921% + 260.?3954- 1. 2069 ¢ f-sé‘f'f-))

Am..r .........................................................................................
2
TR RO R R S 2.[..@//“#
g T =
.......... =280 et (3 e g )b
G cﬂl(,‘.%'ﬂ"" <)

.........................................................................................................
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Question 19 (2 marks)

A student’s attempt to solve the question

“Solve, for —90° < x <90°, the equation 3tanx—5sinx=0"
is set out below.

3tanx—5sinx=0

sin x

3 —5sinx=0

cos X
3sinx—5sinxcosx=0

3—5cosx=0
3
CosSx=—
5
x=53.1°

Identify two errors or omissions made by this student, giving a brief explanation of each.

B R Y N EERE RN A CEE R

--------------------------------------------------------------------------------------------
..........................................................................................................

Y. e Aomarn . ddl oo vVidkiy cnté .......

...................................................

..........................................................................................................

---------------------------------------------------------------------------------------------------------
................................................................................

..........................................................................................................
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You may use the information below to answer Question 20

Table of values P(Z < z) for the normal distribution N{0,1)

Z 0.00 0.01 0.02 0.03 0.04 0.05 0,06 0.07 0.08 0.09
0.0 | 0.5000 | 0.5040 | 0.5080 | 0.5120 | 05160 | 05199 | 0.5239 | 0.5279 | 0.5319 | 0.5359
0.1 | 0.5398 | 0.5438 | 0.5478 | 0.5517 | 0.5557 | 05596 | 0.5636 | 0.5675 | 0.5714 | 0.5753
0.2 | 05793 | 0.5832 | 0.587] 0.5910 | 05948 | 0.5987 | 0.6026 | 0.6064 | 0.6103 0.6141
03 | 06179 | 0.6217 | 06255 | 0.6293 0.6331 0.6368 | 0.6406 | 0.6443 | 0.6480 | 0.6517
0.4 | 0.6554 | 0.6391 0.6628 | 0.6664 | 0.6700 | 0.6736 | 06772 | 0.6808 | 0.6844 | 0.6879
0.5 | 0.6915 | 06950 | 06985 | 0.7019 | 0.7054 | 0.7088 | 0.7123 0.7157 | 07190 | 0.7224
0.6 | 07257 | 0.7291 0.7324 | 07357 | 07389 | 0.7422 | 0.7454 | 07486 | 0.7517 | 0.7549
0.7 | 0.7580 | 0.76ll 0.7642 | 0.7673 07704 | 0.7734 | 0.7764 | 07794 | 0.7823 0.7852
0.8 | 0.7881 | 0.7910 | 0.7939 | 0.7967 | 0.7995 0.8023 | 0.8051 0.8078 | 0.8106 | 0.8133
0.9 || 08159 | 0.8186 | 0.8212 | 0.8238 | 0.8264 | 0.8289 | 0.8315 0.8340 | 0.8365 0.8339
1.0 || 0.8413 | 08438 | (.8461 0.8485 0.8508 | 0.8531 0.8554 | 0.8577 | 0.8599 | 0.8621
1.1 | 0.8643 | 0.8665 | 0.8686 | 0.8708 | 0.8729 | 0.8749 | 08770 | 0.8790 | 0.8810 | 0.8830
1.2 | 0.8849 | 0.8869 | 0.8888 | 0.8007 | 0.8925 0.8944 | 0.8962 | 0.8980 | 0.8997 | 0.9015
1.3 | 09032 | 0.9049 | 0.9066 | 0.9082 | 05099 | 09115 | 09131 0.9147 | 09162 | 09177
14 | 09192 | 09207 | 09222 | 09236 | 0.9251 0.9265 | 09279 | 09292 | 09306 | 0.931%
1.5 | 09332 | 09345 0.9357 | 0.9370 | 09382 | 09394 | 09406 | 09418 | 0.5429 | 0.9441
1.6 | 0.9452 | 0.9463 09474 | (0.9484 | 09495 | 09505 | 09515 | 09525 | 09535 | 0.9545
1.7 | 09554 | 09564 | 09573 | 0.9582 | 0.9591 0.9599 | 09608 | 09616 | 09625 | 0.9633
1.8 | 0.9641 0.9649 | 0.9656 | 09664 | 0.9671 0.9678 | 0.9686 | 0.9693 0.9699 | 0.9706
19 | 09713 | 09719 | 09726 | 09732 | 0.9738 | 0.9744 | 0.9750 | 0.9756 | 0.9761 0.9767
20 | 09772 | 09778 | 09783 | 0.9788 | 0.9793 0.9798 | 0.9803 0.9808 | 09812 | 0.9817
21 | 09821 | 09826 | 09830 | 09834 | 09838 | 09842 | 0.9846 | 09850 | 0.9854 | 0.9857
22 3 09861 | 09864 | 09868 | 0.987] 0.9875 0.9878 | 0.9881 0.9884 | 0.9887 | 0.9890
23 | 09893 | 09896 | 0.9898 | 0.9901 0.9904 | 0.9906 | 09909 | 0.9911 0.9913 | 0.9916
24 1 09918 | 09920 | 09922 | 0.9925 0.9927 | 0.9929 | 0.9931 0.9932 | 0.9934 | 09936
25 | 09938 | 0.9940 | 0.9941 0.9943 0.9945 0.9946 | 0.9948 | 0.9949 | 0.9951] 0.9952
2.6 | 09953 | 09955 | 0.9956 | 09957 | 09959 | 09960 | 0.9961 09962 | 09963 | 0.9964
27 | 09965 | 09966 | 0.9967 | 0.9968 | 0.9969 | 0.9970 | 0.997] 0.9972 | 0.9973 0.9974
2.8 | 09974 | 09975 | 09976 | 09977 | 09977 | 09978 | 09979 | 09979 | 0.9980 0.9981
29 | 09981 | 09982 | 09982 | 0.9983 0.9984 | 0.9984 | 0.9985 | 0.9985 | 0.9986 0.9986
3.0 | 09987 | 09987 | 0.9987 | 09988 | 0.9988 | 0.9989 | 0.998% | 0.9989 | 0.999¢ | 0.9990
3.1 | 09990 | 0.9991 0.9991 0.9991 0.9992 | 09992 | 0.9992 | 0.9992 | 0.9993 0.9993
32 | 09993 | 0.9993 0.9994 | 0.9994 | 0.9994 | 0.9994 | 0.9994 | 0.9995 | 0.9995 0.9995
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Question 20 (3 marks)

The heights of females from Mathimagic land are normally distributed with
¢ ameanof 166.5 cm

o astandard deviation of 6.1 cm

Given that 1.02% of females from Mathimagic land are shorter than k cm, use the table
provided to find the value of £.

| -0.0102 =0.989§8 €-166-S = —2-32

.........................................................................

..............

............................................................................................
.......................................................................................
........................................................................................

.....................................................................

........................................................................................

should e -2.22 . _
oR calmlates & assodated wirh 2.%2

.....................................................................................................

]' peterminy s ackval 2-sres-

............................................................. - '-F"""J"'E"" "M/e'b-r"f-‘?'c‘w»""\a'l'l":’"j

............................ ORI UTPUTURTPTURIIIT ‘A X~ SO NN - . § 0. B0 = g = 37 YU S
OR Finds relevant z-swre
0f 2.22 from foble
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Question 21 (4 marks)

A healthy human body temperature is 37.0°C.
Eight randomly selected people were examined by medical staff. The difference in their body
temperature from 37.0°C (in degrees) and resting heart rate (in beats per minute) were recorded.

Temperature difference from 37.0°C ()| -02 | =03 | =03 | -02 | -0.1 | 0 | 0.2]| 0.5
Heart rate (y) 63 77 70 74 65 78179 | 86
These results are displayed on the graph below.
. ] Y I\ ! . -
E - i i - B W’-jﬁ'-rﬁiifﬁé%f“" NERERY |J‘
s [ e T A e
s [T ! oY I = [ [N
£ T IR R S e nu HERR R A SEENRRES N
2 o MR ARE - j =
;43 INARE u ! [ N ;Egl __...: X I‘
1 0 N 1
| Ili j ——T %
A EoEs
-03 =02 0. ¢ 0.1 02 0.3 04 0.5 0.6
Temperature difference from 37°C
& USC regression sfafs on cal culatfor
(a) Thell'&?st-squares regression linefhas been plotted on the graph. Find the 2
equation of this line.
................ = 709k + 1926 xR cerect
..................................................................................... i.[]ene pPece
.......................................................................................... of +e eq
.......................................................................................... Correct OR
uses zpanfs 2
........................................................................................... ﬁﬁd’_equahor\ OF hM
(b) By using the equation of the regression line, predict the resting heart rate of a 1
person with a body temperature of 37.4°C.
............... £.79:96.+.19:26 (0% N 0/
.................. =..82604 beats [feavo
()  Explain why the least-squares regression line would not be reliable to predict 1
the resting heart rate of a person with a body temperature of 37.6°C?
Eo trapel atro— {(demnonsirale undasmnclmg \ \ corveck
................................................................................. reasont
.......... hat. x320:2. s beymnd fhe vange of fine datm l:r 50

on which e VC’jV—C’SSlbY\ line wads band)
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Question 22 (4 marks)

The owners of a nature reserve decided to increase the area of the reserve covered by trees.

Tree planting started on 1™ January 2005.

The area of the nature reserve covered by trees, 4 km®, is modelled by the equation
A=80-45¢"

where ¢ is a constant and ¢ is the number of years after 1 January 2005.

Using the model,

(a) find the area of the nature reserve that was covered by trees just before tree 1
planting started.

...................................................................................................
..................................................................................................
...................................................................................................

...................................................................................................

On 1% January 2019 an area of 60 km? of the nature reserve was covered by trees.

(b) Use this information to find a complete equation for the model, giving your 2
value of ¢ to 3 significant figures.
LWOmen £ 1Y AZ D e 2. Correct
.................. 005 B0 S e | B b kb0
....................... e et pry s

..................................................................................................

................................................................................................

...................................................................................................

...................................................................................................

s —o0-0579 (3 g 5.8)
On 1** January 2020, the owners of the nature reserve announced a long term plan to
have 100 km? of the nature reserve covered by trees.

(c) State a reason why the model is not appropriate for this plan. 1
-0-05 79t
LDAS k. e < 2
................................................................................................... )
................. A23oen’ < iooeml | T[maseoy

...................................................................................................

...................................................................................................

---------------------------------------------------------------------------------------------------

...................................................................................................



Question 23 (1 mark)

The graph of the function y = f(x) below is symmetrical about the y-axis. The areas of
the shaded regions are given.

= X
—3%5?
3
Find.[ S (x)dx
3
- - Y 7 wD

.........................................................................................................
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Question 24 (3 marks)

2
secxtanx+sec’x 1
Prove that =

tanx +secx 2+I _5.
( )

----------------------------------------

gcc.x ...... RN ’96.6.1-) .......................................

.............................................................. R R R R I L R T TN IR I
= B+
................. R E R I R R L L LRI
............................................. L R R R F TR R TR
..... 5 s .!.............
R R P R R R N T L T T NN R I

2. ‘iac-*ofnqﬂ@ Nume rabe~

......... e _5&:?5'.‘.. .;';éij "*;é.:;;;;;.;i;{ }...... ...;f#.-.-.--...-..--...-...-.................

......... "‘)%b*p'\deﬂ&t"d"“""'

arrea s e g rr bttt e sarasransragn s O P . ., £V L4 v
Facto g1 Hul AR RS T .an M@anc@ j
w

I
If.i .... ‘ @ STFURSTIRIONIIS w29 ) J8.17 a@ .....

........................................................................ Pitaeabreay ttrrerrerritactaars
D R R R R R R I R R O N I XN

.......................... R R R I L R R R R T
.................................................... ) Abrerrrrereneraae it r e P e r s e nn
......................................................................... P R R E T N T I
....................................... ‘e D R R A L R R T R T
.................................................................. R R L R R R I I I P
D R R N L R R R R R R R T bassaa tresbrrat ey
............................................................................. R R R R T
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Question 25 (2 marks)

Determine the values of x for which the graph of y =3 cos[sx — IJ crosses the x-axis 2

in the interval 0 < x < 7.

..........................................................................................................

5 -
...... cos [ ) R e TT
) T e RS
S| _ o 27 i S~ z .5'_'11‘_—-[_
...... 2 ....2 .-/ .‘.2....... ‘s '.z..... b+ ¥ ....):... 2

..........................................................................................................

...................... S 2 Toad , 3 b .2 corect
._,_4-——__.——-"'—_—_—-—_
g T
xs el ST+ | | ome corsmet
........................................................... e L LSS
Ky 7 5 n
............................................................................................ L Se.b.
Question 26 (2 marks)
“ 2
Find the value of £, given thatI —dx=8. 2
v Vx
................... K e e ee e et e e e A e e e et ea e n e e et e e ae et e s e e e eas
2x. . 9x. =% Corsect
............... |l,2,e
b 2 X i = 4 Correct l-ﬂ"eamhon
{ -

............................................................................................

..........................................................................................................

..........................................................................................................
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Question 27 (6 marks)

Hen Solo made a profit of $20 000 in its first year of trading with her free-range egg farm.
A model for future trading predicts that the yearly profit will increase by 8% each year,

so that the yearly profits will form a geometric sequence.

According to the model,

(a) show that the profit for Year 3 will be $23 328. 1
T,:ZQOOO ....................................................................
LA Rreee X e 2% Vo) o
Ta.sReece.x e B . =.$2332% ...
(b) find the first year when the yearly profit will exceed $65 000. 3
n=-1
...... Trm 20002 (1.8 ) T e500R . 3| conect
----‘------a--»-----o--a--a'--v----q-a---------r-‘-:-‘ ------------------------------------------------ 2 C_a/mcl
............... ! ...............C."..‘.P.?.. ........?:....%..‘...2...‘.5.7-......................... {12 qm{"‘a
................................................................................................... ana Ffafcss
net\ In (t- 0% > lr\(rS--?S"') 8]
.............................................................................................. \4'@ Sdl
...................................... ’\'—'71 B
{ Cp//c.t..-‘-

.............................................

...................................................................................................

...................................................................................................

...................................................................................................

(c) find the total profit for the first 20 years of trading, giving your answer 2
to the nearest $1000.

.........................................

..................................................................................................

...................... = 5000 ] Bl a iR
Lorveet Val2s.

...............................................................................................

ElClor 1 ¢ alculabon
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Question 28 (7 marks)

A continuous random variable X has probability density function f (x) given by

0 x<l
2
f(x)= = 1=xs2
0 x>2
(a)
(b)

Question 28 continues on next page
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Question 28 continued

(c) Showthatif O (), @, are the quartiles of the distribution of X, then

[ 1 1 . . . .
5, —é-, —Q~— are consecutive terms in an arithmetic sequence.
1 =2 X3

...................................................................................................

2 i o <2 _ 1
—— — i T — — 2 -
> B S AR o T L X
-2 - - —2 = =3 2 =5
............. x..........l_'.....................-.2..............2...................x.........#h.
x= L x = 2 X o %
........... —2-'--.--.-E'.]-.----.....--.....-..2-.......-..3....-.................2........29—
...................... L TR ee
M = = > = x = —
frasrnernes Tt caannsnaa 7 ............................... 3 .................................. s_...-
e e o e
PRI S S =S S SO WA 4
e e e S B =
e T, e STTSORY 7IUUN ORDE 7 X
....... }—:,;_a’
........ T S TR Smmee To,-T, =TT,
"l""3 T.?.
...... _5/-, .. Ey,.:-_—lg/‘/) Ao Farein
g’ * a' d’z / &.3
...... B G e e,
...... é’ R ’Ca’;%‘c‘_l’l"a'””t;: -a':.:luz -;5:--.-------.--------.------------.-.
&I ;) &'2 ) @_—? ........
A P S P A 22 adr@ .....................
............... jﬂ:‘;] ';';;‘w':-‘“l”‘:,‘l“c““.....--...-.E-m@_”‘...“‘-“--”””‘-“-'l-
......... J--- C0//¢¢#¢#QMP4“4'C’°4‘(‘3
................ Qu‘..}..@.‘.jy-.}. 9:._.;......................................................

...................................................................................................
...................................................................................................

...................................................................................................
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Question 29 (5 marks)
Y

Figure 3 shows a sketch of the graph with equation

3¢ y=[2x-3k]  where kis a positive constant,

O 3¢
72
Figure 3

()  Sketch the graph with equation y =/ (x) where h(x)=k—|2x—3k| stating
e the coordinates of the maximum point

e the coordinates of any points where the graph cuts the coordinate axes

¥

Corvect

Ore Piece of

ler o ranat o

miss (3¢ )z)

o | evre ”

Oore of Preces

""oﬂ "
of lV\-rOf/V% o 2, e X
Cd?//&c:"
\ -2,
a*"""’&/a—P“‘ ........ TLRE Masimum
X T Intbescept S L 223X 2 06

...................................................................................................

.................................

...................................................................................................

Question 29 continues on next page
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Question 29 continued.

(b) Find, in terms of £, the coordinates of the minimum point of the graph with equation 2

1
=3-5h|
Y (2x]

.................................................................................

............................................................................................. sreaes
‘e R R R R R I A L R R R R T
................ R R R R N R R R e R R O T
................................................................ D R RN R R R I
R R R R I RN R I I R T T T I I
.............................. D N R R RN R R R LR R P L L L R
R R R R e R N I T I L T beaes Frdra bt tanatenne
...................................................................................................
R R I R L R I I N T R T T R R RS P
.................... Iy . R R R R I I I e I R Ty
...................................................................................................
............................................................................................. veraas
................................... N N RN terenee Yirrbrecerntenaraeearan
.................................................................................. IR T
...................................................................................................
’ R R R L T R R I T Y T
................................... R L R R I R R R T I R IR I
..................................................................................... Pirarea v b
..................... desassasiasa e atbinrd N L R R R R T T P

...................................................................................................

27



Question 30 (5 marks)

The velocity of a particle moving along the x-axis is given by
v =10-10™
where ¢ is the time in minutes and x is the displacement in metres.

(a) Show that the particle is initially at rest.

...................................................................................................

...................................................................................................
......................
...................................................................................................

..................................................................................................

(b) Show that the acceleration of the particle is always positive.

..............................................................
...................................................................................................
................................................................................................

...................................................................................................

...................................................................................................

() Explain why the particle is moving in a positive direction for all ¢ > 0.

....................................................................... O
— U

viFod B = QY. = 1e ! O

LAs. . >ee. et o V2o

..........................................................................................
................................................................................................

...................................................................................................

Question 30 continues on next page
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Question 30 continued.

(d) Sketch the graph of the particle’s velocity as a function of time.

Vv

2 Cea//g_.ct"'

I M:s‘f""@ v Lol mmatco
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Question 31 (4 marks)

(a) Differentiate 3+sin2x

...................................................................................................
..................................................................................................

...................................................................................................

I~

2 2
{b) Hence, or otherwise, find &
7 3+sin2x
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Question 32 (3 marks)

Given that y::ﬂ, x>0 find the value of 4 such that L . 3
2++x de ANx
Y b e
..................... (2+22)__(x-4)(12x)
[« RS 2] Correct
A 2+ \/:) 2 Correct otervatie
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Question 33 (4 marks)

Two curves, y= (2x+1)2 and y=(x- 2)2 , intersect as shown in the diagram below.

Y

X
‘ I r/w)
(a)  Show that 4 has x-coordinate -;— / 1
' 2
no marke \ ....... 29c+‘>=(v’c"~ ....................................... Froom dve
=2}z (22¥\
i O T R L W T Ve 2 e SOOI A SR fhte A
R . X+ ¥x. 2 o0 X e ha.s...x . ~Coordivele
X
.............. 3x-')(_>c+3 :‘0325
e B Mg PR E TR
(b)  The region bounded by y=(2x+1)", y=(x—2)" and the x-axis is shaded. 3
Find the exact area of the shaded region.
Covrelt
Corve ot

Vi e g va S

Cvyor V97
L en &CM‘Q‘—M

' Co7ec+
-------------------------------------------- z---------------------------c--.--v-on-o-ccoo<-c-o<-- P‘eus
..... ._7_-........].2,. 5:,‘4—"114'5 CO/AqPo’d{j
................ 2. 4

.............................................................................. % ama
...................................................................................................

...................................................................................................

...................................................................................................
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Question 34 (6 marks)

A rectangular canvas sheet is folded to form the cover of a tent with a pentagonal cross-section,
as shown in the following diagrams.

NOT TO SCALE .

The vertical heights on the sides of the tent are y metres and the slant lengths are 4x metres.
The horizontal distance between the vertical sides is 5x metres and the width of the tent is 6 metres.

(a) Show that y =10—4x, given the area of the canvas sheet is 120 m?. 1

...............................................................................................

...................................................................................................

...................................................................................................

Question 34 continues on next page
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Question 34 continued.

The following diagram shows the cross-section of the tent, where # is the height of the top
of the tent from the vertical sides.

NOT TO SCALE

4x i h 4x
Y 5x
(b) Show that / = ‘/32—9".
=2 2 2

...................................................................................................

...................................................................................................

..................................................................................................

...................................................................................................

2 2
A" = ﬁ_.x,
........................................ l+................-.‘-.....................................
""3q>CASﬂ:— woe A
2

...................................................................................................

..................................................................................................

..............................................................................................

................................................................................................

.............................................................................................

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

Question 34 continues on next page
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Question 34 continued.

(¢) Find the exact value of x which maximises the volume of the tent. 3
......... Az Sl b N T
2
.............. RN XN T D B S 3 [2TXN
2 2
RIS TIPSR g o
................ b S"ox—lox*——t—;i

...................................................................................................

...................................................................................................

0“,.\(,;:3'0 .....................................................
ofx
A2V s om0 G,
..... AXE e Yeluwe  vorill be a
N E Y AN
..... Wren Y - o 240 2 15 ¥ = 3TO
................... 0{ X x. = 2P0 - 20
.................................................................... suo-isyzy 6=
....................................................... ;:......—.-......é........l.ﬁ.é.rér'.?—.rc
.............................................................................. - N N
............... \EXadq\raLue_Q'C/X
........ B and . 2oL WK I e
........ :.2.;... “.C"af/&”c:'[’ &.\‘lf\*‘arhf)o-@%
................................................ P IR
................. Q .@.o\..aﬁﬁm\d’..:‘?..‘@.\v‘% TIX SO
.......... " ....{.66.,7.66,{,....0,:-@3— Scp)ﬂﬁ-ma.\.&m
' e easoncble a“&mr"' ok Volume
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