Girraween High School

2024 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Advanced

General Instructions

Reading time: 10 minutes

Working time: 3 hours

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided

Answer multiple-choice questions on the multiple-choice answer sheet provided
For questions in Section II, show relevant mathematical reasoning and/or
calculations

Total Marks: 100

Section I 10 Marks

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

Section I 90 marks

e Attempt Questions 11 - 34
e Allow about 2 hours and 45 minutes for this section


https://www.studocu.com/en-au?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=2024-girraween-high-school-adv-trial-questions

Section |

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

Use the multiple-choice answer sheet for Questions 1-10

Question 1

What is the gradient of the tangent to the curve y = Vi0 —xatx =17
(A) =
(B) —=
(C) 6

(D) -6

Question 2
The graph of the piecemeal function y = f(x) is shown below. The part of the graph in the
domain —4 < x < 0 comprises two semi-circles, joined at x = —2. What are the values x for

—4 < x < 3, at which the function is continuous but not differentiable?

(A) x=1only
(B) x=—2andx=0
(C) x=—2andx=1

(D) x=0andx=1

Examination continues next page...
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Question 3

What is the solution of 3%¥ =57

_ 2In5

(A) 2 In3
_ In5

(B) x= 2In3
2In3

(C) &= Ins
_ In3

D) x= 2Ins

Question 4

If @ > 0 and the function f(x) = ax® + bx? + cx + d is always increasing, what is the condition for

a, band ¢?
(A) b?—2ac>0
(B) b*—2ac<0
(C) b*—3ac>0

(D) b2—3ac<0

Question 5§

What is the number of solution(s) of the equation log, |x* —1| =0 ?

(A) 2
(B) 3
(€) 1

(D) 0

Examination continues next page...
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Question 6

. 2 4x° — 8« .
Given that f(x) = T, what is the value of ['(2)?
X

(A) 2
(B) 8
(€) 12

(D) 18

Question 7

The diagram gives the velocity of a particle moving in a straight line for 11 seconds.

A%
A

N cnaownoe-

At t = 11, the particle 1s
(A) 7 metres to the right of the starting point.
(B) 15 metres to the right of the starting point.
(C) 22 metres to the right of the starting point.

(D) 18.25 metres to the right of the starting point.

Examination continues next page...



Question 8

The graph shows the function y = f(x) with a horizontal asymptoteaty = 1.

VA

Which of the following could be the graph of y = f'(x)?

(A)

asymptote at y= 0 X
(©)
A
2
=150 X
asymptote aty = ()

(B)

'\.A \

AN

asymptote aty=0 O

(D)

0

Examination continues next page...
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Question 9

Given f26f(x) dx = 3, what is the value of f:’ f(2(x —3)) dx?

(A)

[Nl

(B)

Nlw

€ 3

(D) 8

Question 10

The graph of y = f(x) and y = g(x) are shown below.

4
v = f{x)
0 i
v=g(x)

NOT TO SCALE
The graph of y = f(g(x)) is best represented by
(A) : (B) \

\| -‘

» < o -
«

(C) ‘ (D)

o < >
M" O "

Examination continues next page...




Section 11

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

¢ Answer the questions in the spaces provided. These spaces provide guidance for the expected
length of response.

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

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

Question 11

Solve |4—2x]| =3 2
Question 12

Sketchy = % — 1, showing all intercepts with the coordinate axes and all asymptotes. 3

Examination continues next page...
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Question 13

Differentiate with respect to x:

a) y=03x2+7)°

b) y=3x’sinx

Question 14

e?*+1
a) [ - dx

Examination continues next page...



b) Evaluate foz xV2xZ + 1dx

Examination continues next page...
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Question 15

The diagram below shows two spinners.

1% Spinner 2™ Spinner

Each of the three outcomes on the first spinner are equally likely.
On the second spinner there are 12 equally likely sectors for the arrow to

land on with four possible outcomes.

In a game, both spinners are spun simultaneously.
The players score is the sum of the two numbers that the spinners land on.
In the diagram above, the player’s score would be 4 since the first spinner landed on | and the

second spinner landed on 3.

A player wins if their score is an odd number greater than 6.

What is the probability that a player will win on a single turn?

Examination continues next page...
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Question 16

Jim tosses 2 dice with faces numbered | to 6. He records the maximum of the two upper faces as a
score. The sample space is shown below.

Dice |
Dice 2 1 2 3 4 5 6
1 1 2 3 4 5 6
2 2 2 3 i 5 6
3 3 3 3 4 5 6
4 4 4 4 B 5 6
5 5 5 5 5 5 6
6 6 6 6 6 6 6
a) Jim plays a game with the 2 dice using the results stated above. 2

He wins $1 if the score is 3 or 4, $2 if the score 1s 6 and S3 if it is 5.
But he loses S1 ifitis 1 or 2.

Complete the probability distribution table for random variable Y showing the probability of

winning and losing on each amount.

P(Y =y)

b) Find the expected value of Y. 2

Examination continues next page...
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c¢) Ifitcosts Jim $2 to play the game, would you expect him to win or lose money?

Justify your answer with calculations.

Question 17

2
For a particular curve it is given that ZT’; =12x — 2. 3

The tangent at (1, —2) on the curve makes an angle at 45° with the positive direction of the x axis.

Find the equation of the curve.

Examination continues next page...
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Question 18

If' f(x) = Vx and g(x) = 4 — x?, what is the domain of the function f(g(x))? 2
Question 19
The point A (1, 4) lies on the graph y = f(x). When the function is transformed into the 2

graph y = —2f(x + 1), what are the co-ordinates of the point corresponding to point A?

Examination continues next page...
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Question 20

The energy released by an earthquake, E, can be given by log;o E = 11.8 + 1.5M where M is the

measurement of its magnitude on the Richter scale.

a) Calculate the energy released by an earthquake measuring 6 on the Richter scale. 2

Leave your answer in index form.

b) If there is another earthquake measuring 3.1 on the Richter scale, how many times more 2
energy is released by the first earthquake than by the second?

Answer to the nearest whole number.

Examination continues next page...
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Question 21

The closure of several manufacturing businesses in a small town has caused the town’s population,
P, to decline over the last decade. At the start of 2012 the population was 15 000. At the start of
2022 it was estimated to be 9 500.

Assume that the population decline is proportional to P, so that ‘;—P =-kP,
t
where £ is a positive constant and ¢ is the time in years.
a) Show that P =15000e “ satisfies the differential equation. 1
b) Find the value of k in exact form. 2

Examination continues next page...
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c¢) If the population continues to decrease at the same rate, in what calendar year will the 2

population drop to 5 000?

Examination continues next page...
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Question 22

A particle starts to move from the origin with a velocity 2 m/s along the x-axis.
- . . . 6

Its acceleration at any time t seconds is givenby a = vy

a) Show that the velocity, v, of the particle at time ¢t is

3
v=21n(zt+1)+2 m/s

Examination continues next page...
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b) Find the time taken by the particle to reach a velocity 4m/s.

¢) Does the particle ever return to the origin? Justify your answer.

Examination continues next page...
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Question 23

The diagram shows a triangular prism.

12¢m

- il
- -
-
-7
-

Not to scale

Triangle PQR is a cross section of the prism.

PR = 20cm, MP = 12cm, £PRQ = 30°, £PQR = 90°

Calculate the size of the angle that the line MR makes with the plane ROLN. Give your answer
correct to 1 decimal place.

Examination continues next page...
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Question 24

The third term of a geometric series is 48 and the sixth term is %.

a) Find the common ratio and the first term.

b) Find the sum of the first ten terms to 4 significant figures.

Examination continues next page...
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Question 25

Consider the function y = (Inx)2.

a) Find its stationary point and determine its nature.

Examination continues next page...
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b) Show that there is a point of inflexion at (e, 1).

¢) Sketch the function showing all essential features.

Examination continues next page...
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Question 26

The diagram below shows an amount of gold ore, which is in the shape of a prism underneath a large

amount of mud. The width of the prism is 4w metres and its length is 15 metres.

=

MUD

GOLD

Ao

[ : 4n >
The graph below shows the cross-section of the prism. The top of the mud is given by the function

y=20+4 cos;iand the top of the gold is shown by the curve C.

o ——— ——

_ =20 +4cos(5)__

Y

a) Find, by integration, the total area of the cross-section of the prism, ie: the area of 2
both the mud and gold.

Examination continues next page...
22
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b) Using the Trapezoidal Rule with the five function values on the graph, find an estimate

for the area of the cross-section of the gold.

2

¢) Find the volume of the mud.

Examination continues next page...
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Question 27
The sum S, of the first n terms of a certain series is 2n + 3n?, forn > 1.

Find an expression for the nth term, T,, of the series.

Examination continues next page...
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Question 28

In the diagram, ABCD is a straight line where AB = BC = CD = 6cm.
The semi-circles on diameter AC and BD intersect at £. AEBC i1s equilateral.

Find in simplest exact form the area of the shaded region common to the two semi-circles.

E

NOT TO SCALE

A 6ecm B 6 cm C 6cm D

Examination continues next page...
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Question 29
The shaded region below represents the area bounded by the x and y axes, the line

y= 2—-§andthecurve y=lnx.

E NI NEEENEEEEEEN

........

p -
-
\
/ ‘
! - T T - ‘
! ! - | ) - | !

a) Show, by substitution, that the line y = 2 —f and the curve y = Inx
intersect at the point (e, 1).

Examination continues next page...
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b) Hence, find the exact area of the shaded region.

Examination continues next page...
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Question 30

a) Use the change of base law to show the following is a geometric series and find the
common ratio.

log; x + loge x + logg, x + -+

b) Hence, show that the sum to infinity of the series

log; x + logs x + logg, x + -+ is  log; x*.

Examination continues next page...
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Question 31

eY-e Y

Ifx = use the substitution m =¢" to solve the equation for y in terms of x.

Examination continues next page...
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Question 32

A teacher surveyed his class of 24 students about the subjects that they have chosen to study
in the following year.

The results indicate that:

« 8 students chose to study neither Physics nor Chemistry

« 8 students chose to study Chemistry

* 12 students chose to study Physics.

a) Draw a Venn diagram showing this information.

b) Let a student choosing to study Chemistry be event A. Let a student choosing to study
Physics be event B. If a student is chosen at random, determine whether events A and B are

independent of each other.

Examination continues next page...
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Question 33

The following functions represent

the number of daytime hours D = 11.87 + 2.35 cos — (¢ + 10)
and the number of night time hours N = 12.13 — 2.35 cosl’;—3(t + 10)

each day in Sydney during 2024, where t = 0 is 1® January, 2024.

Find the two values of # when the number of hours of daytime and night time in Sydney are equal.

Examination continues next page...
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Question 34

A water overflow channel is to be dug next to a dam. The base of the channel is to be

1.2 metres wide and 15 metres long.

The channel is dug such that the left and right sides are on an angle of & with the

horizontal. The cross-sectional view of the channel is a trapezium with two sides of

length 0.6 m.

The diagram below shows a cross-sectional view of the channel.

NOT TO SCALE

06m

a) Find an expression for /& in terms of 6.

Examination continues next page...
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b) Show that the volume of the channel is given by

V' =5.4(2sin @ +sin @cosd) cubic metres

Examination continues next page...
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¢) Find the value of the angle @ so that the volume of the channel is a maximum.

Give your answer correct to the nearest minute.

More working space on the next page...
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End of examination.
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Year 12 Trial HSC Examination

Mathematics Advanced 2024
Multiple Choice Answer Sheet

Student Number Q 0/(,\&\0 AVAN

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

Sample: 2+4= {A) 2 (®) 6 (C) 8 D) 9
AC B@® cO DO

If you think you have madc a mistake, put a cross through the incorrect answer and i1l 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 coecect and drawing an arrow as follows.

/correc+

A B B 3 B DO

—
.

ol T
e e A
Q0 00 O 00 O
W wwwwlww ww w
O ® ® O O|l@ O ® O ®
OBDe QoI a oo B
OO OO OoO(0O0 O ® O
O 0O 00 OO0 0 O 0O O
®@® OO ® /O ® O O O

—
O
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Section I

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10

Question 1

What is the gradient of the tangent to the curve y = V10 — x at x = 17

(A) =

(B) —= o T,
O " | (yo- )
?,H < 2 (\'Q -

C) 6 ¥ (
( - )“'z
(D) —6 | = 2w
ox 1= = 4 ~
) Lk =
| :44 7%
Question 2

The graph of the piecemeal function y = f(x) is shown below. The part of the graph in the
domain —4 < x < 0 comprises two semi-circles, joined at x = —2. What are the values x for

—4 < x < 3, at which the function is continuous but not differentiable?

\—
O\~
(A) x=1only T ('

(B) x==2andx=0 Wb(d ‘k(h’\(tjb\k'

@x=-—2andx=1

D) x=0andx=1

Examination continues next page...
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Question 3

What is the solution of 3% =572

Se Lk ln 52/“ = (r\&d

(A) = in3

Cle o b= ¥

© x=33 [ 2
ne |
D) x=-2 2 ln 3
( ) e 2Ins l e
Question 4

If @ > 0 and the function f(x) = ax® + bx? + cx + d is always increasing, what is the condition for
431 =3aw™ t 250 < C
I chmonp R
S 9 N LD
A g
(©) b*—=3ac>0 ( +» Y da-&
- (24) '
@ b? —3ac <0 ’A

D) desz _l2at&9d
52«80\63—0

a, b and ¢?
(A) b®—=2ac>0

(B) b*—2ac<0

Question 5
What is the number of solution(s) of the equation log, |[x* —=1| =0 ?
(A) 2 (,%z._,,(-—,Qo =
B /~:.f'/
@ ? Y g | = | D N
€ 1 'Ml:— 2 b, == Q
D) 0 —
v %z AN nee

Examination continues next page...
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Question 6

8x
Given that f(x) = 5, what is the value of f'(2)?
X

- Joo~ #az - pa?

(B) 8

©) 12 %t(ﬂt }7\,,-%(\;77&—3

18 wfffef s ghwl % (b(2Y7

= b 42
= (&

Question 7

The diagram gives the velocity of a particle moving in a straight line for 11 seconds.

vV
A

_ 9
A(.,_IZL(Z{S> .
Azl 6

l.)

b

[ E.
L
‘p—
/z/
2 4
>
il ¢
w V=
N
Y
i

T, o e e g e
At t = 11, the particle is D\ SQ{?\ALQ- M’\(dﬂ
(A) 7 metres to the right of the starting point. -+ | .3 S L
(B) 15 metres to the right of the starting point. B , € - .S ~~

(C) 22 metres to the right of the starting point.

18.25 metres to the right of the starting point.

Examination continues next page...



Question 8

The graph shows the function y = f(x) with a horizontal asymptote at y = 1.

g@‘k‘;ﬂw
2 N Y JHspea
e——————"”/ ‘____)O'ﬂ \\-—)QQ
—————————————— (;”--_-”_——‘—-“.:—s%{(73/>0

Which of the following could be the graph of y = f’(x)?

(A) (B)

e N L /
X

asymptote aty=0 ¢ asymptote at y=0 0

| »

w

©) (D)

0

-

T
usymplmc(al v=10 0

=

Examination continues next page...
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Question 9

Given f:f(x) dx = 3, what is the value ofjgf(Z(x —3) dx?
(A) L ;P V\k’\fa/\
) W ),.0/-3""-{ Ak

®))2 hor L
= b

-

(D) 8
§ «%1?,7\)[1/\ Jf" v{/(“n) J“"’«
Question 10 '—\-(_W\Sk"\hﬂb gu\'\'lh j\W 5 {/(:l(l Q]dﬂ
The graph of y = f(x) and y = g(x) are shown below. "), .

P e O AW
R

>z o e

y=gix) j (,:)LAO /((Q/\ Mx

NOT TOSCALE o M
The graph of ¥ = f(g(x)) is best represented by % ( 1’}> 0

NEQ
(a) .. (B) e

\./. N/

o

(©) v (D)

(&

/’\/\4 - [7] e

Examination continues next page...

9



Section 11

90 marks
Attempt Questions 11-30
Allow about 2 hours and 45 minutes for this section

» Answer the questions in the spaces provided. These spaces provide guidance for the expected

length of response.

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

e Extra writing space is provided at the end of this booklet. If you use this space, clearly indicate

which question you are answering.

Question 11
Solve [4—2x|=3

Tl £ 2

e Az ] ;
& r L3 ~
Well daina
Question 12
Sketch y = —— — 1, showing all intercepts with the coordinate axes and all asymptotes. 3
B Moy dain
2 _, My
71‘1— 1 Mo\ 9 l(‘( c*(.[_ (ILL 5 B
v . . - p =
= ey et
) ._‘.‘/\ew 4 />°n
= l on //\L /u(l'y\zt
AR o ety ot HG;L)
=1 s 7 57\ 4
s; K)

e

LroatAn

Examination continues next page...
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Question 13

Differentiate with respect to x:

a) y=(3x*+7)° .2
z 3(’))\- ( S 2 Jf__') O
Pone e ll-

b) y= 3x’sinx 2

M bn fmA + (SAL A

- /A 4\
A (v

\rey

Do;u Wl”-

Question 14

a) fe::-:l dx

o

-
-—

L
£ ) t \& A
6&\4 -0, “

(
)

o [ 1 + o~ o on
B

w — | £ €. ()
< Maghly done wvel
[7 s-%v[‘n% maels

Examination continues next page... ‘ L 1
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b) Evaluate f: V2xZ F 1dx {
s s A o{)@fm

4 0. L dwn
) ;‘)Z ik \E.x’«t) o

- > S Wi, B0
S 1z (2nrx)) ) _
4 L2 - 5 5 -
S (17\"'«')”’ (D)

<

G )
- ((2, 2re)) T (0-\) -
¥

(27 -1)

Examination continues next page...
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Question 15

2

The diagram below shows two spinners.

1** Spinner

Each of the three outcomes on the first spinner are equally likely.
On the second spinner there are 12 equally likely sectors for the arrow to

land on with four possible outcomes.

In a game, both spinners are spun simultaneously.
The players score is the sum of the two numbers that the spinners land on.
In the diagram above, the player’s score would be 4 since the first spinner landed on 1 and the

second spinner landed on 3.

A player wins if their score is an odd number greater than 6.
What is the probability that a player will win on a single turn?

Plodd ol >6) = £ ara)
Lampl spaw  (25) (29) -

-
—

xé 1 ixé
K3 > 2.

14

2
= E (‘) rwiho\k(j C,-Q/\(‘ob(—
20 O carrR ik arvad ~

'(“76'5‘}’@ J OInNg VR N
d

Examination confinues next page...
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Question 16

Jim tosses 2 dice with faces numbered 1 to 6. He records the maximum of the two upper faces as a
score. The sample space is shown below.

i f“’e 1 Ly 2 3 4 5 6
i 1 2 3 3 5 6

2 > > 3 4 5 6

3 3 3 3 a5 6

4 i 4| 4| 4 5 6

5 5 5 5| & 5 6

=6 6 6 51 6 6 6

(3]

a) Jim plays a game with the 2 dice using the results stated above.
He wins $1 if the score is 3 or 4, $2 if the score is 6 and $3 ifitis 5.
But he loses $1 ifitis 1 or 2. {)U;LQ e N

Complete the probability distribution table for random variable ¥ showing the probability of

winning and losing on each amount.

r(,) :g\—b ((L)J}' /('3): _3§; (“-F):%’b

2P
P

Yy -$1 $1 $2 $3
) 9
=) s | 2 —
PlY) 36 2% 30 3 b
2 (D nPeA—
a2 corr2 U
b) Find the expected value of Y. 2
B e g el 3% vy

—e—— % 3-lo <5

gl Ky Q) peoartd
Q oA~

D g, e /l[

Examination continues next page...
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c) Ifit costs Jim $2 to play the game, would you expect him to win or lose money? 1

Justify your answer with calculations.

Loss = ~2 ) &Y
:~S{>Of\f2_.-—

D(" nR R i /

Question 17
For a particular curve it is given that % = 12x — 2. 3
The tangent at (1, —2) on the curve makes an angle at 45° with the positive direction of the x axis.

Find the equation of the curve.

3 ( (Z»x -2 d =

Ta
Som
subsh "‘M""Q.—J ‘H?\L-ah
Pl =) M = lpa® - En AL
instesd o= IR = :

AL W~ 4‘1.:{ \
Nlucf m,; M Y\"” % — ‘
| = (D(Ml -2 €¢c, (,_—-3

d"ﬂ = b * — 20— & @

\‘(91,1’-' &= 2% d*\

2> — A2 A% C,

o =z -z=2=\-stl,

o oz mal) A\

Z.i& _7(7—_§-,k_ @

Examination continues next page...
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Question 18

2

If f(x) = Vxand g(x) = 4 — x?, what is the domain of the function f(g(x))?

__%(hg_u,)/y & l\j e 0,

___S-Ql/\/{'\j ‘;‘fvvd
L ~n*22 20 (LG nndnb 28

[2-x0(2rA) 2D T PeT
|/’\\!\ -2.c nNE 2 C

VAR

Question 19

The point A (1, 4) lies on the graph ¥ = f(x). When the function is transformed into the 2

graph y = —2f(x + 1). what are the co-ordinates of the point corresponding to point A?

anoﬂx'chk Ilrdgon. L N{%«;Uma—
ALY — ACILENY

*{05(“'*‘3 1S 2 01 209 Lnn Vs

_____ AL O A (0,2) el
Q ©

N Mo ¢ 7 ror ( O,g/)
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Question 20

The energy released by an earthquake, E, can be given by log,, £ = 11.8 + 1.5M where M is the
measurement of its magnitude on the Richter scale.

a) Calculate the energy released by an earthquake measuring 6 on the Richter scale. 2
Leave your answer in index form.
-y - \
‘\OBWE,-’ -9 ¢ lex b - 290¢ g
| 3
)3'\ = Y W
2.a%
COnvon gvor € (M \aNZ
no+ t\(@,ogef\m«@ o
K baxe 19
b) If there is another earthquake measuring 3.1 on the Richter scale, how many times more 2
energy is released by the first earthquake than by the second?
Answer to the nearest whole number.
lon . Cn = 1)@ £ (. ox 2]
Plad
1b-U Y
E, = WO o,
e ST &
E¢ = L0
=2 el
(VP8
= \9 A

L
= 327387 (/\(N-€3\‘

i
Examination continues next page... M CQ\) L
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Question 21

The closure of several manufacturing businesses in a small town has caused the town’s population,
P, to decline over the last decade. At the start of 2012 the population was 15 000. At the start of

2022 it was estimated to be 9 500.

apP

Assume that the population decline is proportional to P, so that 7 =—kP,

where £ is a positive constant and 7 is the time in years.

a) Show that P =15000e" satisfies the differential equation.

Lz de o <K (tpoo L
T o ke
= et

kA

L Eong

b) Find the value of & in exact form.
_lxn\?

Asp0 = (w00 O Lol

BERRS = lw &5

RES=EE

A ' 4 = 1ok (se

Examination continues next page...
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¢) If the population continues to decrease at the same rate, in what calendar year will the 2

population drop to 5 000?
A

‘c
—
)
L~

T papmdinkion (W1 M2y, o a7
I~ khe g 2530 o

UJRIA  doe
G0 NN L (7 r: 2027,
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Question 22

A particle starts to move from the origin with a velocity 2 m/s along the x-axis.

Its acceleration at any time ¢ seconds is given by a = oY

12

a) Show that the velocity, v. of the particle at time ¢ is

v=21n@t+1)+2 m/s
ve /(7 S Jb )
3t 4 /
( M- 0
- yc-f ;
v = &\~ (¢ Au) <xc “"iﬂ&w

PN ¢ = 5 J= = {OV\/& S:h/\.d&’\bfhﬂd
S

3 £ soln (284} €0 o
cc a -3ty ASTINET I
Ve 2w (36 449 + (2 -3 \.)
- N Ay 65
" ¢ /
)= 2 LU~ / 3t -+ !\ € 3 /
N Y 2 —y
oo, chone
1 J
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b) Find the time taken by the particle to reach a velocity 4m/s.

2

v=_ Y Y s (3% ex] X5
B >
& & 2 tal 3% 41) ik
\ 7
| = La ( 3% )
\‘(_( 7 7
0 = 24 ¢\ \ /)
b= Y'(a) [
S
¢) Does the particle ever returp to the origin? Justify your answer. 1

WRE
Q\(\(,O., £ oo \@\9

D A 20, e 'ydounk,
AV A~ UL A o /

)‘C’\‘Qg\w J-/U\Q Q){V\Q_/\_

Qo D bt oM
NANA bW lg Yo UEA el

WM dro e
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Question 23

The diagram shows a triangular prism. 3

Not to scale

Triangle PQR is a cross section of the prism.

PR = 20ecm, MP = 12cm, <PRQ = 30°, £PQR =90°

Calculate the size of the angle that the line MR makes with the plane ROLN. Give your answer

correct to 1 decimal place.

A-\-_“ AN <5 & i@-
250

PQR= 2z, X S 29 € (0 ca~

Me = \[ v 42 y

2
Al
= (swy O SWewre

- S o= 0 tM/\XZCAA“
MWD
\{swy
e Shadends
Xz 22X gg/%"'-}ﬂgd\ Lo
0owe 25 ¢ m Aped LORN

Examination continues next page...

22


https://www.studocu.com/en-au?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=2024-girraween-high-school-adv-trial-solutions

Question 24

The third term of a geometric series is 48 and the sixth term is 8474 . Q"

—

a) Find the common ratio and the first term. ‘f 2
Tae @*=%
S - P ()
Ty e B - )
b N
Y2 (D oy 27
by

&
—
=
a
&
&
5
=2,
B
g
&
.
g
=h
g
=
9

% )
= 522 ) (,k(,ﬂh(‘a\o‘) @
L
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Question 25

Consider the function y = (Inx)?.

a) Find its stationary point and determine its nature. 3

AM = 2 laxn) @
Ot "™
tor Séwhof\mm} \‘,,_me M

AN R wr
- A = )h\'-\m
7\\/
PN R
N oz Belx) = 2558
(_Q A (\M/\\m\\u\/\ @
9{{ m(\/\\f\p ﬁ-QAr\JL S
DV\Q_, WJ/L' 5
7 \ y\\ \ (.g : e st @llwh

N = 9

M -23\ 0 \ Q g\{ Examination continues next page..
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b) Show that there is a point of inflexion at (e, 1). 2

Forf ot )\ S S
o~ ! VA aj}\ 3

A~ ‘-2/\/\'7\ =&

\nnc)
A= £ >

i
2 = 2l M \\0
wal J

|

\ ( ¢ Come shdents Al neb

AN po 2 \ e \ 3 L \’mc(,«a[b val wes “\, AY e Nk
ALt ]

L A 4 vwvv-rx‘r’ A t-:.»l:

27
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Question 26

The diagram below shows an amount of gold ore, which is in the shape of a prism underneath a large
amount of mud. The width of the prism is 47 metres and its length is 15 metres.

MUD

GOLD

1 \8‘“\
b 4T >

The graph below shows the cross-section of the prism. The top of the mud is given by the function
y=20+4 cos’zi and the top of the gold is shown by the curve C.

A

ot w-‘cos
16 f ’

3)...

Y

a) Find, by integration, the total area of the cross-section of the prism, ie: the area of
both the mud and gold.

A
A: LT )f\()‘%(e(,\)'\jl dn

S

2

— -

—
—_

Usy
(/2-0% i% 2,("(/(&\/\12 @

= 2o Mw t NN U~ (o4 )
2

= QOW m* o

Dowe.. Mm&z\*,‘]g\/%f .
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b) Using the Trapezoidal Rule with the five function values on the graph, find an estimate 2

for the area of the cross-section of the gold.

AL 0 | |2 B Yir
j)% eIl fib Quopes

./‘Jﬂ & t\bf2 (Q% c/-ﬂz)—
- N

-

¢ N

= 2 jr ()

| Do quite Wl - some  mscaledabd
o \ro.«tue "r\' 2

¢) Find the volume of the mud. 1

Ve (& - 2w ) & IS
éé@&'m (‘)

DDV\—U \—L.&.(u‘\»—t«gH L"'LaLe .
—Voesecd o0 a'usw\,/l Yo

a4t

(

Examination continues next page...

27



Question 27
The sum S,, of the first n terms of a certain series is 2n + 3n?, forn > 1. 3

Find an expression for the nth term T, of the series.

Sy & o)+ 3(A-1)>

S S RFR K 3(7‘"2«\4—\)
S D2 £ 23N —(A+3
2 At — Y @,

_L: g;\" gl\—'\ (D
e ZA+$A2‘(1A?—({A+I)
= Da 32— Xxn2 _Q.L(,\ s

T = g o )

N

A .S_L?fih"“"‘" nuwb < f Shuleb _S;@,L_,{ he
it 5 9 o

2 no Ma—/{n-o GUJO\/zL—bL “[, W""L""j
be  Aveehol ) tee c»rruz“'

ANS vty
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Question 28

In the diagram, 4BCD is a straight line where AB = BC = CD = 6cm.
The semi-circles on diameter AC and BD intersect at £.  AEBC is equilateral.

Find in simplest exact form the area of the shaded region common to the two semi-circles.

E

NOT TO SCALE

A 6em B 6em C 6em D

Gree AR (g 9.2 \alkerp

JE68 - ) ECE = :ubr

T e O\, oseab
_ g/\ SRUAQA ERC A (MU REC
+ M.,\o/\ CRohgr ECL (A cvrohe EED
& | ©

=506 x * 36T -0 (xbow
= )‘ X Z E

—

T e L ()

= wmads, lest maij due 4o 31“7 e/VoYs .
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Question 29
The shaded region below represents the area bounded by the x and y axes, the line

y=2—§andthecurve y=Inx.

i
I

7
|

0 SNEN T W ——

a) Show,bysubstitution,thatthclincy=2-—; and thecurve y = Inx 1
intersect at the point (e, 1).

cnbs (2)\) ".\\,’- - 3
AR = )——"%;\: g

ks, (e ) \’ga&f“’\

LS Lo
= \ :_U‘Gt‘k

sv‘%tk‘ = \».\'b & M

e ——— e e =
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b) Hence. find the exact area of the shaded region.

Examination continues next page...
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Question 30

a) Use the change of base law to show the following is a geometric series and find the 2
common ratio.

logz x + logg x + logg, x + -

\'\‘7 e A + \%&—M (. Ao N 4
i - Py -
‘\99&77 \Q(a‘j (20, &)

eﬁlg XY

bog,» 4 Lol < el x

oL 2\ > U (>
o X h o

= \'025 A \ 1
' “OJ(A L - i

vido rks — L.( T J @
'r\o'{r (PJ( QbJ" — ‘}L — l-
PWPQ vlt.j o \W—S’L’ L l"\.yf%)_l.;.-
4 stedlevds shouwed KPQAL 2,
PE AN
— Rl o )
b:v Al wot shew = 3,50 Risa aP
b) Hence, show that the sum to infinity of the series 1

¥
logz x + loge x + logg, x + -+ is ~Jogz x

g ngq (1<) o Lomrbng

et WV SEy
-
U= WA.n "= 2 log n HO
= )
' 2

- j\\Q§; 7&.1’ Q
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Question 31

ey-—e-y

Ifx = use the substitution m = e" to solve the equation for y in terms of x. 4

A= M- ‘L"" = ) Majaeity opst

S 2 B b e el
;— (V\“’)L S A Py == ) Ao r\\)-

M2 - Oy — | =0 @

M- -'@\,L@Y’“‘-{.f.-‘

) e 54

=

g
= 2 i Z\fﬁt"""l
= (o)
W s wFGEETA ¥
AN M~ /Q/j

gI= A+ [n=+] s
DDV SO e—shdunds Mg m‘ﬁ@;-ﬂs
. 8.7 = -y\“(' \‘7\—‘“”

B SN

P O BT W

N
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Question 32

A teacher surveyed his class of 24 students about the subjects that they have chosen to study

in the following year.

The results indicate that:

» § students chose to study neither Physics nor Chemistry
* 8 students chose to study Chemistry

» 12 students chose to study Physics.

a) Draw a Venn diagram showing this information. 1

7 mostly dore well

5

&=

b) Let a student choosing to study Chemistry be event A. Let a student choosing to study 2
Physics be event B. If a student is chosen at random, determine whether these events are

independent of each other.

).: |2 :_I ~7

—

p(

W

Ao Bippne)=s 3 - 4 4,
' 2 -

p(AIBYy=PIAD

g
-l P(‘/S() X fé@) < l}?xL = j{o r

p (BIRY=PE) ps

St £Cane)= P(A) < AE) (1)
Pg govtnds, A R ot Aope o

MUS*L\} e m@'\f; Shucloads she net wad e t=nd Yoe

Con (exTﬂ— .
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Question 33

The following functions represent 3

the number of daytime hours D = 11.87 + 2.35 cos = (¢ + 10)
and the number of night time hours N = 12.13 — 2.35 cosl%(t +10)

each day in Sydney during 2024, where t = 0 is 1* January, 2024.

Find the two values of 7 when the number of hours of daytime and night time in Sydney are equal.

&) +3.2S @Y (LAw)
| &2
S D St W o 0 I A AN
o

W1 oS T [ £+4w] 02V ©)
[ &>

s T (EAw] =09SS--.
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m (k4w = (LIS 95 Sl

=

\& ¥ e (el e )r'-!("](ﬂ’l,- g

o
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i 1¢-2NE. ., 24T @
M_SM‘M v W\Q.Jl\mi'{?j cord ol pet
Langl Alra Covved Ualueg L‘»,C‘( )
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Question 34

A water overflow channel is to be dug next to a dam. The base of the channel is to be

1.2 metres wide and 15 metres long.

The channel is dug such that the left and right sides are on an angle of & with the

horizontal. The cross-sectional view of the channel is a trapezium with two sides of

length 0.6 m.

The diagram below shows a cross-sectional view of the channel.

NOT TO SCALE
06m
a) Find an expression for /i in terms of 6. |
S T \Q.
O
- W’llu 0’(‘! Wy -
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b) Show that the volume of the channel is given by 2

V' =5.4(2sin@ +sinf cos @) cubic metres

{——s
0783 \-2 oS 8
A= g/

O'V\( “ \/ 04

—

/9r= ka\-z 4 <\*?—*O-(7_C059 xzy
= \
= Lbh[ U < 12 ces ¥ F@
Cal= We 0-\vawva S /
= Ko\osw\r@ (\l\'l"(lbﬁvs@]

= 9-% ¢ & ¥ ( 2 (/\7&’8”)
\[o AR
U< ozbom @ (2~ os®) X\ C
S\ (Z&nm& “+ S Lol )

\ AS.W:/

0:2054(? o s but  Senre Shvolewdy > =0'6CSE
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c¢) Find the value of the angle @ so that the volume of the channel is a maximum. B
Give your answer correct to the nearest minute.

V- sV (2_&\~\9‘ +.§\~ﬂ9c\73@)

-

%“%/6 = o (lw>9 ¥ 039 cosV “M&m?)
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