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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 provided for Questions 1 to 10.

1. A jar contains 30 seashells. 19 of these are white and 11 are black.
Leslie is to select two shells from the jar at random.

What is the probability that Leslie selects two white shells?

(A) %xg
(B) %+g
© %+%
(D) %xg

2. A circle has the equation (x + 2)2 + (y + 3)? = 2.

What is the value of 72 such that the x-axis is a tangent to the circle?

A 2
(B) 3
e 4

M 9
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3. What is the value of E(X) for the probability distribution table below?

x 1 2 3

P(X = x) 0.45 k 0.20
(A) 0.45
(B) 1.00
© 175
(D) 275

4, For a particular function y = f(x), f'(e) = 0 and f"(e) = .

How could the point where x = e be described?

(A) A maximum turning point.
(B) A minimum turning point.
(C) A point of inflection.

(D) A horizontal point of inflection.

5. A computer technician notes that 40% of computers fail because of their hard drive,
25% because of the monitor, 20% because of a disk drive, and 15% because of the

microprocessor.

If the problem is not in the monitor, what is the probability that it is in the hard drive?

(A) 0333
(B)  0.400
(C©) 0417

(D) 0.533
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6.  The graph of y = f'(x) is shown below.

VA

\/

How many points of inflection does y = f(x) have?

=Y

A) 0
B) 1
€ 2
(D) 3

7. A series is given as 1 — 3k + 9k? + .... What is the value of k if the sum to infinity is Z ?

(A) k=—g
(B) k=—%
©) k=%
(D) k=g
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8. y
/ 2x
y=e
2
e
/1
b
1

Which of the following gives the correct expression to calculate the area of the shaded

region above?
1
(A) f e dx
0
[Linxa
=Inxdx
® J, 2
2

(©) f: e?Vdy

e’ q
@ | Finyay
; 2
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0. What is the area of the sector below, centred at 0?
5cm
8 v
o 6cm
(A) 1.88 cm?
(B) 15 cm?
(C) 21.6 cm?

(D) 10.42 cm?

10. Itis known that f(x) is an odd function and g(x) is an even function.

Given that f(2) = 2 and g(2) = —2, what is the value off(g(—Z)) + g(f(—Z))?

A -4
(B) -2
© 0

(D) 4
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Question 11 (2 marks)

Solve |2x — 3| = 4. 2

Question 12 (3 marks)
Find:

d
(a) o (X\/;) : 1
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Question 13 (7 marks)

A yacht leaves Port A on a bearing of 120° and sails for three hours at an average speed
of 15km/h to its destination where it stops.

At the same time, a speed boat also leaves from Port A and travels due south to Island B
that is 30km from the port.

4 North
A

NOT TO
SCALE

(a) Calculate the distance of the yacht from Island B to the nearest kilometre. 2
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(b)  Find the bearing of Island B from the yacht to the nearest degree. 3
(c)  After spending several hours at the island, the speed boat travels due north 2

back to Port A.

How far south of the port will the speed boat be when it is directly west of the
yacht?
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Question 14 (3 marks)

Find:
(@) [(2+ 5x?%)dx. 1
(b) [ 5sinx cos®xdx. 2

Question 15 (3 marks)

Find the exact gradient of the tangent to the curve y = x tan x at the point where x = % : 3
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Question 16 (6 marks)

Chris and Ann are participating in a charity bicycle ride between Canberra and
Liverpool.

Chris leaves Canberra and rides to Liverpool, a distance of 250 km, at an average speed
of 20km/h. His distance from Liverpool is modelled by the equation C = 250 — 20¢,

where C is his distance from Liverpool and t is the time in hours he has been riding.

(@)  On the grid below, sketch the graph of this model and label it ‘Chris’. 1

260~

2401

220 4

200

B 180

160

14044

12045

1001-5:

* Distance from Liverpool (km

80

- 60

40—

20

0-iur 2. 3 "w "5 .6 7. 8.°9 .10 1 12713 14
Time (hours)
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(b) Annrides in the opposite direction and leaves from Berrima, a town located 2
90km from Liverpool. She begins riding at the same time as Chris and rides at
an average speed of 12km/h towards Canberra.

By drawing a line on the grid above, or otherwise, find the value of t when
Chris and Ann pass each other.

(c)  Chris and Ann are initially 160km apart. Using the graphs drawn, or otherwise, 1
find the value of t when Chris and Ann are next 160km apart.
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Question 17 (3 marks)

Without using calculus, sketch the graph of y = 2 — ﬁ , showing any intercepts and 3
asymptotes.
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Question 18 (6 marks)

A runner is training for a long-distance event.

The first week she runs 1.2 km.

The second week she runs 1.8 km.

The third week she runs 2.7 km, and so on, adding on half of the previous week.

(a) How far does she run in the fourth week? 1

(b) How far does she run in total after the first 6 weeks? 2
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(c) The event she is training for is 45 km. 3

In which week will she first exceed this distance?
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Question 19 (4 marks)

Ash and Naomi complete a series of games. The series finishes when one player has won
two games.

3
In any game, the probability that Ash wins is < and the probability that Naomi

o2
wins is —.
5

(a) Draw a probability tree showing the possible outcomes, in a series of three 2
games.
(b)  What is the probability that Naomi wins the series? 1

(c)  What s the probability that Naomi wins at least one game? 1
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Question 20 (11 marks)

Let f(x) = (2 —x)(x + 2)3.

(a) Show that f'(x) = 4(x + 2)?(1 — x). 2

(b)  Find the coordinates of the stationary points of y = f(x) and determine their 3
nature. You may use f"(x) = —12x(x + 2).
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(c) Find the coordinates of all points of inflection of y = f(x). 2

(d)  Sketch the graph of y = f(x) below, showing all intercepts, stationary points, 3
and points of inflection.
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(e) Doesy = f(x) have a global maximum or global minimum in its natural 1
domain? If so, specify where.

Question 21 (3 marks)
4

Find the exact value of f dx in simplest form. 3

2
;3 X°—38

End of Question 21

Proceed to Booklet 2 for Questions 22-29
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Extra writing space.
If you use this space, clearly indicate which question you are answering.
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Mathematics Advanced Student Number:

Section || Answer Booklet 2 Teacher:

Section II
Booklet 2 - Attempt Question 22 - 29 (39 marks)
Instructions e Write your Teacher’s Name and Student Number

at the top of this page.

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

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

e [Extra writing space is provided on pages 39—40
of Booklet 2. If you use this space, clearly indicate
which question you are answering.

Please turn over




St George Girls High School
Year 12 - Mathematics Advanced - Trial HSC Examination - 2022 Page 27

Question 22 (4 marks)

Consider the curve y = % sketched below.

¥
3 =¥
21 Not to scale
1 e
. : t b X
B 6 7
(a) Find the area bounded by the curve, the x-axis, and the linesx = 2and x = 6 2

using the Trapezoidal Rule with five function values. Give your answer correct
to three decimal places.

6
1
(b) Calculate the same area by evaluating f o dx . 1
2

Give your answer correct to three decimal places.
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(c)  Explain why there is a slight difference between your answers in part (a) and 1
part (b).

Question 23 (2 marks)

The function f(t) = asin (2—71 t) + b is drawn below, where 0 < t < 48.

The maximum value of f(t) is 70 000 when t = 12. The minimum value of f(t) is 10 000
when t = 36.

fo 4
70000 |-
10 000 |
< ! 1>
v 48 t

What are the values of a and b? 2
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Question 24 (7 marks)

A particle starts to move from the origin along the x-axis.

: : . o 2
Its velocity, measured in metres, at some time t seconds, is given by v = 4 — o m/s.

(a) Explain why the particle is never at rest. 1
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(c)  Find the exact distance travelled by the particle betweent = 0 and t = 5 3
seconds.

(d) Find the particle’s limiting velocity. 1
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Question 25 (4 marks)

At the beginning of the year 1935, 100 cane toads were introduced into Australia.
Exactly 5 years later, the population had grown to 1000.

Assume that the number of cane toads is increasing exponentially and satisfies an
equation of the form

N = Nye*kt
where N, and k are constants and t is measured in years from the start of 1935.

(@) Showthat N, =100and k = 1n510. 2

(b) How long does it take for the population to reach 2 million? Give your answer 2
to the nearest year.
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Question 26 (8 marks)

d
(@) Show that o (In(secx + tanx)) = secx. 3
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The graph below shows the functions y = cosx and y = %sec X.

)).h
R
0 5
(b)  Show that the curvesy = cosxandy = %sec x intersect in the first quadrant 2

Vs
Whenx:Z.
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(c) Hence, find the exact area of the shaded region R. 3
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Question 27 (3 marks)

k
Use the graph below to find the value of k which satisfies J f(x)dx =0. 3
-6
4
(_61 5)

=
N
~—

\ NOT TO SCALE
6 0

N

NN
Pl

\
&
|
N
| —
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Question 28 (4 marks)

Point A (2e, 1) lies on the function h(x). The tangent to h(x) at A has equation y = % .

Point B is the image of the point A on the function g(x) = 3h(2x + 4).

(a) Show that B has coordinates (e — 2, 3). 1

(b)  Hence, find the equation of the tangent to g(x) at point B, in general form. 3
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Question 29 (7 marks)

y
n
B NOT TO SCALE
% 0 \
< X
0} M(2,0) 5 ‘

The diagram above shows a part of the circle x? + y? = 25. The point P(x,y) is on the
circle, and point O is the origin. Point M has coordinates (2, 0), point N has

coordinates (0,4), and 2£MOP is measured in radians.

(a)  Show that the area, A, of the quadrilateral OMPN is given by 2
A =5sin0 + 10cos
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(b)  Find the value of tan 8 which gives the maximum area A. 3
(c)  Hence find, in surd form, the coordinates of point P when A is maximum. 2

END OF PAPER
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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 provided for Questions 1 to 10.

1. A jar contains 30 seashells. 19 of these are white and 11 are black.
Leslie is to select two shells from the jar at random.

What is the probability that Leslie selects two white shells?

@ 19 18
30 " 29

19 18
B -
B) 3530
19 18
© 19,18
30 T 29
19 18
py 19, 18
D) 35%30

2. A circle has the equation (x + 2)% + (y + 3)%? = r2,

What is the value of 72 such that the x-axis is a tangent to the circle?

(B) 3

¥

(,U(H'(Q ' ('33'3)
© 4

9 N rz‘s
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3. What is the value of E(X) for the probability distribution table below?

P(X =x) 0.45 of(ss 0.20
(&) 045 k= 1-0.45-0.20
(B) 1.00 = 0.6
@ 1.75 o E(1) = 1x0.4% Ax 0.3y + 3%x0.2
(D) 2.75 : 0,45 + 07 +0-0
= (.35

4, For a particular function y = f(x), f'(e) = Oand f"(e) = m.

How could the point where x = e be described?

(A) A maximum turning point. f '[r“ =0 > St powf
A minimum turning point. f “(ﬁt] 20 > wnave ug
(C) A point of inflection. D oAse U
(D) A horizontal point of inflection. ( min. "'F)
5. A computer technician notes that 40% of computers fail because of their hard drive,

25% because of the monitor, 20% because of a disk drive, and 15% because of the

mMicroprocessor.

If the problem is not in the monitor, what is the probability thatitis in the hard drive?

| A 04

E: Zzzz P(ard dvive( ot momtor) = et
: = 04

(©) 0417 0.%5

0.533 = 0.5337...
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6.  The graphof y = f'(x) is shown below.

VA

Points of ifFleckin- §'(%)=0 N ohﬁﬂge
+ chonge i LoneaviHy i concaviy
3 N

X

Utfu“)

How many points of inflection does y = f(x) have?

(4 0
B 1
(D:
(D) 3

7. A series is given as 1 — 3k + 9k? + .... What is the value of k if the sum to infinity is % ?

¥ %
@) k=—g L s TR LI L1
i
1 _ 0
(B) k=—§ S l_r

143k

30+3k) = 4

3t9k = ¢4
Bl = |
,',k,:

&~
I
O~ O] =
Mlw
|

!

q
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A
/ .
y=e
2

1

/

M
¢

1n3=m”‘
lng = 24
ﬂ= Lin
2 MY

)

Which of the following gives the correct expression to calculate the area of the shaded

region above?
1
(A) fezxdx
0
[Linxd
—Inxdx
B J, 2

eZ
©) j e®Ydy
1

f9211 d
Ol
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9, What is the area of the sector below, centred at 07
‘L = B
5cm 5 69
AN
b
J
8 A=-7r8
‘ " b
0 6cm - ezLx 6; X ..Z-
= 3 x30
(A) 1.88cm? N
=) om
(B)) 15cm?
(C) 21.6cm?

(D) 1042 cm?

10. Itis known that f(x) is an odd function and g(x) is an even function.
Given that £(2) = 2 and g(2) = —2, what is the value off(g(—Z)) + g(f(—Z))?
9(—2] = -4 (wen)

—4 F-2)= -2 (odd)

(B) -2
© o Fgl-a)) + off(-a1) = f(-2) + 8(-9)
®) 4 = -3 % -2

= -4
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Question 11 (2 marks)
Solve |2x — 3| = 4. | 20c-31=4 2
......................................... 2c-3 2% -ze-3)z1
................................................. L T ¢ 2 N
.................................................... x/z@-’”" e
7 |
x=% T2
Question 12 (3 marks)
Find:
(@) —(xVF). - 1
dx : d_ (JC&)
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Question 13 (7 marks)

A yacht leaves Port A on a bearing of 120° and sails for three hours at an average speed
of 15km/h to its destination where it stops.

At the same time, a speed boat also leaves from Port A and travels due south to Island B
that is 30km from the port.

4 North
—Ae—r—
[ 74]
45 Em
N
NOT TO 306m v
SCALE
B 4

(a) Calculate the distance of the yacht from Island B to the nearest kilometre.

........... Saile. for. Bhoars at 18kmlhs e
: . 1Bx3 = Y5km

.............. ve’z 0% +45° - 2(30)(45) 0569 (1)

............ VB 5o LB 75 oo

............ Y B 2 IS e

............ YB. 2. 39686268 e
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ISb) Find the bearing of Island B from the yacht to the nearest degree. 3
O S PP O TP
Sm<CVEA s 60° -
..A.......................................................-_._._._.....__......r-. ...... T T s st et s e aanaaaan @ ............
Y5 78
neren ......................................;.' ...... q.y;s..;h.éb--...... L)5-$1neo
= Yo &
1 R Y ..o TEE r%%%%d
B TSN sm_<48A T 0981980506/  |=0:9742: ‘fom @
= , & 085 - o
..... | N e E 7060 oe e e
= 79°¢ " 23758 = 768 609"
..& ..................................................................... :;_:_:...77.'. ............. ARAERRRE 1‘....@....";..7.7
.. Bearng y30° +79° Bearrg 150+
._- ......... @ ........ = 257'1
= 257 7 -
(c) After spending several hours at the island, the speed boat travels due north 2

back to Port A.

How far south of the port will the speed boat be when it is directly west of the
yacht? ‘

270-259 =11°

TS TR~
= st e
fo X = 22-43 ?

-
Xz 7632 -
XL x
& 4o Jo - 7632~ 4o 2
. =
< 22 37 sintl = yp
x = yosinll

- 7-‘3 aun

[T K |
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Question 14 (3 marks)

Find:

(@ [(2+ 5x?)dx. 1

(b) [ 5sinxcos®xdx. ‘ e 2
................ = =5 m=Pa casoc dxf-lmie Let w=cemax
C e < h+ | 2
....... jFOL) O(x-_‘__]:?CszC:J_E&_:“‘j'”"-
-5 x Cas . +C " %;n¢__| A"’“ S1m JQO{K“-—G(L&
L\' !mk Slt ree (g F’:v—,x_ CO_";B)‘- ) &
\2e |- 5_,3"
Question 15 (3 marks) - _5u L e
Find the exact gradient of the tangent to the curve y = x tan x at the point wgiere X = % 3
e 4
j=%—’f="1— ......................................................................... 5@21 P
....... Yo dma b)) e B x o mk
............... =odmmoe  roe sed ek
...... L3 S SOOI RTOOY
7 .
E = ot
................. Yo T 4 e 2 e ()
......................... =T (\\
E 4 CoS mg)}
................................................................................... s S S
. P SN T X LA
"\rg ¢ \\_ )
@ JL o WM. OF R,
‘\rg .................... é ............ —3 ...........................................
.............................. v S (RN, - S .. SO
d‘:é—- '9 P r'a:cpte_fj’*— __P “{‘-'-:j(
— 4= s +
e 3

= "79"\/6:'- .
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it
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b) wefg lf"vf’b "r—H_C-:"r\'b‘Ifd- Toe }@)rmd,q ",Po"'

reverse c<ha?, rule s e el O Hbs  Fadpeveie
J

[
E’-Lm.e_‘!' s -~d =hou Id lﬂﬁ'va l:_ee-'\ Lf—""’--CC‘zI $

| m=-k  was  deducted I’.-jf studets ’F«-'l“" +o

=lvo all AR o wO-rk--'-;.\ 5 ,:-,(l.,t] . (5_5"'7 rd C¢35'37k GL)L

>
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Question 16 (6 marks)

Chris and Ann are participating in a charity bicycle ride between Canberra and
Liverpool.

Chris leaves Canberra and rides to Liverpool, a distance of 250 km, at an average speed
of 20km /h. His distance from Liverpool is modelled by the equation € = 250 — 20t¢,
where C is his distance from Liverpool and ¢ is the time in hours he has been riding.

(a)  On the grid below, sketch the graph of this model and label it ‘Chris’. 1
':Dn's-'—x—-.c.e_ "Lff_‘/f Hed b

. ! R
i f ! ? i
=
45 b ¥ TR e
= : 4
' o ]_..60 T TP )
aredicd R i
> 73 » i
| 140 . 1 A . % 7% i
=} I ? : ‘ e = ] ___2“
& 120 R R e RN :
Q R AR A : B2 Eem
= B ; i Lot
g 100 et T
B qo¢ 1 EuagsEds Enanx
0 _ ASimeeiee :
60 : NG
LR N
U 3 RN A =
! A N :
oo erte oM
20+ r O T I W ;
; : N ]
| RO

1 2 3 4 5 6 7 & 9 1o 11.12(13 14
Time (hours) ; 2.5~
f/ pﬂ-,k "\/:'f‘\
‘ -
C= q0 4+ 12t L
\ Coff'gc,
— A0 4+ [2—6”) D'--"‘;‘!'C'pccf'}_
- 202 a——:cl L_)T_G.‘C‘/l'-e, -

-~
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(b)  Annrides in the opposite direction and leaves from Berrima, a town located 2
90km from Liverpool. She begins riding at the same time as Chris and rides at
an average speed of 12km/h towards Canberra.
By drawing a line on the grid above, or otherwise, find the value of t when
Chris and Ann pass each other. %
|
Cw-* hiesll { T |
..... ? “}/ AQ_{.’; ,_(.L.A,.x.,_..'.;!?r;aﬁi-‘..#,ﬂ....
dmkmmwacded Jew Cz.ama-20%t.
e correck grmpho (oo Xmked fh=Tox 128
..... Ik mavarded for | det12t = 250- 20 — Ik
............ 5 SRS IR~ S oL oN
~ e Chyrmm aad A~ Ve 4+ =5 hous - =k
P—’—'$ Cdtclj otbhe —~ q%(.- 5 L\ours..

£l Cl—)r-g's q-.-,J Av'\"l T‘;S)'
(c)  Chris and Ann are initially 160km apart. Using the graphs drawn, or otherwise,

1
find the value of t when Chris and Ann are next 160km apart. o T rf?—}:il’_%‘h s

Grephieslly Algelrmea\ g

hem £ =0 hours Fo + 12+ — ({5_0-*9-0 t) =160

............ Aoy = zublem) 22t -lto=w©
............................................... 32£-.:32_0
...................................... M Og/n__hks—"t:lo L
(d)  Find the value of t when the riders have ridden a total of 264km. 2

1G¢—‘= s |
— r
...................................................................................................... vy 0’41(-5 ‘—g‘—,c‘ '-

o F_ 45 o J
B S T S R N S S S T S A B e ﬂﬂu‘.:‘s-l"r‘b‘-'-s”
Wwas A"S‘P{-tyd
w ,:-’—L, d‘H’“w
CGI/J“%(O"}SJ
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Question 17 (3 marks)

Without using calculus, sketch the graph of y = 2 — ﬁ , Showing any intercepts and

asymptotes.

. asympmes: n=-4

........................ I RN

§7375m
a-bercedd: b v=o R
A= u. "3
1 S N DO PP PO
; -—
.............. % :t.q..".‘....................................................................................................
2.@*.4) B et e,
............. I 8
99 =7
R A %/ ..................... a\ ..........................
' A
............................................. }.......................... L T R

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

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

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

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

........................
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Question 18 (6 marks)
A runner is training for a long-distance event.
B
] — 115
The first week she runs 1.2 km. L2, 1.3, &3, ... 12
The second week she runs 1.8 km. .‘2_}_ e 1.5 - 15
¥ ool
The third week she runs 2.7 km, and so on, adding on half of the-presdousweek,

(a) How far does she run in the fourth week? 1
LAAxhz 405km O s lA, DS Tas Tl
S S Tgsbaxst

= |.2x |153
=4.05 km

(b) How far does she run in total after the first 6 weeks? 2

n
e B Y e
Sy E
BT 500 OO
- 56
....... 155'13(|"'L--@
ho-]

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

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

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

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

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

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

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

...........................................................................................................................
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(c) The event she is training for is 45 km.

In which week will she first exceed this distance?

........ TR S T 5 TN T ———————————
............... n- -:lv}g},‘a
............................... LB

......................... _—:‘0 L
........... g Sm(wl”ex(eed+6.k,m[ﬂmel0§'h .eek
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Question 19 (4 marks)

Ash and Naomi complete a series of games. The series finishes when one player has won
two games.

3
In any game, the probability that Ash wins is = and the probability that Naomi

. 2 >
winsis =.
5
(a) Draw a probability tree showing the possible outcomes, in a series of three 2
BAMES: Lot A= Ash winning , N= Naomi winving
st 2ud ad
3 _
5 A
2 A
+ y
] A >
T N
& N
5

> 2
TNN_ T —F

(b) Whatis the probability that Naomi wins the series? 1
....... PINoomi was) = CLANNY. A P LNeA) £ (N AN e
P I Ay %
...................................... ($xEx% XR*[*;"‘??)
-
......................................... G
(c)  What is the probability that Naomi wins at least one game? 1

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



MARKER’S COMMENTS - QUESTION fC[f

'2(4) Stouderts received

foe. Bl e

st 3 M s 33
5 ‘f\w{\/
el

é =
/ \i\.\\\\ N

/
7
3 —

5

.
=N
5 \ \

i I

/

—

"
‘ é\\ﬂf
\ L

Y

= A

}

SN v

if erfol Carripd Focwnmd-

¥ A 36
\D/ —_—
12 5.
(0 98
ey




St George Girls High School
Year 12 ~ Mathematics Advanced - Trial HSC Examination ~ 2022

Page 21

Question 20 (11 marks)

Let f(x) = (2 — ) (x + 2)°.

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

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

(b)  Find the coordinates of the stationary points of y = f(x) and determine their
nature. You may use f''(x) = —12x(x + 2).

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

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

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

there is o possile\c - Sk L.On

\,O(Tz,m-\-a\ ..... g s L‘ ...........
- IV g

\ﬂ-p\tﬁ-f"l‘\éﬁa'\-'(ﬂl)G)' ................................. ). > .....................
............................................................................... MOl

b O e e S el | TUCning poinT.
;Pllti) .__-3-(0. .0. +‘a‘ ...............................................................................
..... 5 \\> P/\
0& .......... SN S L\/ .............................................................................
L Sinee. here. in A chonqe. in. oncav) (

i
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(c)  Find the coordinates of all points of inflection of y = f(x). 2
Points of inflection  occur when Pl =0 .
UL L Bt ot O o o e SV
.............................. x=o & k=2 L Aed s e
=1 4 =0 horizonial point
T N I L N I R N R R N R IR 6 ..... '.-,--.\-..F--‘....--- .-‘5;_-‘..-
T8 1 T R, from (D
o N e R
PN e |o | -3L ', Since thare is a chonqe.
PR I E i s concgvx’tj (_o NS
. (‘ﬂ\“ﬁ \/ . Ea) h)
Cp“ ............ LN b /\' .......... Po{f\‘\"b'Pi‘h'Ft;c%}ch- ............

(d)  Sketch the graph of y = f(x) below, showing all intercepts, stationary points, 3

and points of inflection.

2% C‘)"”)

La%

(1

b (2

-y 3 /2 4 [0 1 |2 3 +
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(e) Doesy = f(x) have a global maximum or global minimum in its natural 1
domain? If so, specify where.

Crlebal max) mum ot 2T when J'_:l;

........ P P o A T T R T T T PR
| V2. Vo,

Nede.: There 1o no. glekbal minimunm. a3 the tunve
15 tontnuods | arnel Hhae lowest :j-\,calqc_ Ccoanmot
be olC:"C/Vhinco{ 1 s dornaarin.,

Question 21 (3 marks)

4
Find the exact value off xz-—de in simplest form. 3
3
| 4
.............................. By "-Qi—’. @R
3 T
........................................................................ e
........................ =—Llh‘1l"g[{
...... &. 3
"“;_ .....................................
.............................. st [wnlszsl—talst=sl] ...
BT B Bl oL L I S
.............................. = T T e
SRS owtter: U0 L 5 - SO
3
= | \
................................... e O R e
ol
T2 1h2
End of Question 21

Proceed to Booklet 2 for Questions 22-29
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Question 22 (4 marks)

Consider the curve y = i sketched below.

y
3 £
24 Not to scale
1 =5
1 T T : : ‘l :‘x
! 1 2 3 4 5 6 7
(a) Find the area bounded by the curve, the x-axis, and the linesx = 2 and x = 6 2

using the Trapezoidal Rule with five function values. Give your answer correct
to three decimal places.

6
1
(b) Calculate the same area by evaluating f p dx . 1
2

Give your answer correct to three decimal places.
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(¢)  Explain why there is a slight difference between your answers in part (a) and i
part (b).

OQuaswid Grivesn.. Hae . CAAAR (S LM AIE NP
He o Hapezoidad roude Gines cun overeshnmate

........................ pezoided rude gues. an. ouereshmate

Question 23 (2 marks)

The function f(t) = asin (i t) + b is drawn below, where 0 < t < 48.
The maximum value of f(t) is 70 000 when t = 12. The minimum value of f(t) is 10 000
when t = 36.

0 ¢
70000
10 000 |
<+ | >
v 48 t
What are the values of a and b? Z
Ctﬁamf)hhwu. ............................ b= cendre
........... = . TJoogo — locco = locecoO + 30000
2 = 4 ocod



EXAMINER’S COMMENTS

£ Bn Oinswes C}\/\/\]‘a/\/ +o He ﬂ/sf'cve/n-f'eﬂ(—? i5

ad&CYM/f( 1o Swﬁ% Hnhis PMCMM Olwesﬁcm,

'T’a/k-e Nnote a Q\A,S’i-:on Dhra&eda Ion,(—

dﬁ[&{/\){'(/\l mow odso r\Q,C{’bM»{, gH\g |/'_ﬂ¢)/majjon

8«/{_m m T Q-G,COVKO! S{D/njrer\(_o,

| ek -]Cov copect &thl%w(t/

| mak fO{ Copvrect  (Condve




St George Girls High School
Year 12 - Mathematics Advanced - Trial HSC Examination - 2022 Page 29

Question 24 (7 marks)

A particle starts to move from the origin along the x-axis.

; . : o 2
Its velocity, measured in metres, at some time t seconds, is given by v = 4 — v m/s.

(a)  Explain why the particle is never at rest. 1

T’/gp@%o&\sa%m‘v,u*:o ................................ LBtz o
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(c)  Find the exact distance travelled by the particle betweent = 0andt =5 3
seconds. ) |
mwxmllﬁvﬁlw{jdwv\%% ................... Metod 2 ...
5 3 ' ), L
Pf":j‘ ........... T ———. (’ ......................................... xX.=.\. 4 ...... —‘-—d/f
0 34+ 34+
=] Smt%-%ng ....... A xfff’rdi- = ol
3 )o 3t~ It
S ISP pOg R IIRTIR B
‘—'[4—{:J‘[2:_lnl3f+'[] ................... oot on w3 O 13 Jaxe
O O
-_ ...... g 2- ......................... gu ...................... : ......... -
=20-0=[2) |k]-Z )| |  SYBuwkent-0,x=0
2T N 1, S O =4a(c) "= Inl [+

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

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

(d) Find the particle’s limiting velocity.

1
e X S S
3£+
f‘f'_ﬂl .. e ‘4‘ ................................................
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Question 25 (4 marks)

At the beginning of the year 1935, 100 cane toads were introduced into Australia.
Exactly 5 years later, the population had grown to 1000.

Assume that the number of cane toads is increasingr eXponentially and satisfies an
equation of the form -

N = Nye*t
where N, and k are constants and t is measured in years from the start of 1935.

(a) ShowthatN, =100andk = ln510.

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

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

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

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

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

(b) How long does it take for the population to reach 2 million? Give your answer
to the nearest year.

.....................................................................................................................
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Question 26 (8 marks)

d
(a) Show that a—;(ln(secx + tanx)) = secx.

_._L.H.s.s...ﬁ.(!n.(.s.e.c.u_mm&).) ........................................................................
L A {leos )" 44408 oo
SeLH + faVIK dw(( ) ) l
....................... (A

- —(tosy) % x ~finx + fec K
et SE,C’[‘l"H]ni(x( ..... ( .............................................. ) .........................
........................ |x(.__s.|_m£__l_+mzx)
........ = seewttonr Loos -t S
l ( - "X
................ —_— - e SELCR )
LT Seouttanw L T ) ..............................
T
....... - ' x(ﬂiﬂ‘(‘b’%"c*su‘*)
= SeON+inny |
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The graph below shows the functions y = cosx and y = %sec x.

Y

S

T
whenx = —.

2
................... 2
|
................ ST T o
sy
................ A0S =
|
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Hence, find the exact area of the shaded region R.

()

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

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

e :ﬁ; .............. G +l3“U ............. (H_M) ...............................

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

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



St George Girls High School
Page 35

Year 12 - Mathematics Advanced - Trial HSC Examination - 2022

Question 27 (3 marks) _ x
Use the graph below to find the value of k which satisfies f fx)dx =0. 3
-6
4
\ NOT TO SCALE
2
‘ —is 0 4 & > X
4,56)
|
...... Acea above = zh(ath)  freq below s shlate)
SR 111 % CLL N " 3R () x(644),
........................... L AN £ Jutc2 N
........................... #3020 W
For5 ..... Hn)dn =0, . Acea abge = o0 below ...
! S 30735

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

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

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

...........................................................................................................................
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Question 28 (4 marks)

Point A (2e, 1) lies on the function h(x). The tangent to 2(x) at A has equation y = =

Point B is the image of the point A on the function g(x) = 3h(2x + 4).

(a) Show that B has coordinates (e — 2, 3). 1
gLVL)3h[?—(M1))x .....
5 fom any_ paing (x4).0n n(n), Hoe image on gou) i (3-2,39)
....... S e T2
.......... G e T
(b) Hence, find the equation of the tangent to g(x) at point B, in general form. 3
....... O s 3Lt )
0G0 23 (AN A) KR
B 1 1% 2 B
sine..g(e=q). k. te. grdrert. ol tae tongent ot 8. ...
Anen..gileza) 2 bh(2fe=2) 4] i
SRUTRRRRI A 1 W T-EX: 3 £ S
.............................. S O(RE)
.............................. =.bx qradient of tgagent at A.. ...
L
T 7 0 T 2SSO Y
3
et e
chdation of tangens at Bis: Y -3= Tl1-(e=a))....



| EXAMINER’S COMMENTS

(4) Mostly well done
If kept 'Funoboﬂ as gux) = 3h{in+4), in He
horivonial shift Jeft 4 tust be wmplted bebre the

Novizontal d:la/han of fackor 3.

Ib) This part was poorty attempied by mest Studerds.

o h(w) and h(2et4) & fchon noredion — you @NNo
freat h' like o ywrmal pronumeral.

r . ‘
* 4= 3¢ s the Hingent +0 hin) , not 3[%),

_gqenral form _means coefticient of 4 is_ppsibie, and
tere shonld be no fruchins 1 the equahon .

MARKING (RITELIA
| = for some corvect prgress 1o _Bhd:h\cji g mdiént of
Jgnqam J’Dacn)
| — amdteﬂl- asF tangent +v abc] ot B - 2.
| - oomad' wuwhm m amralfvﬂn |
( Ya mare dodvlck;d if ch;l—wns N qm&fal form).




| @ EXAMINER’S COMMENTS

ALTEENATWE SOLUTION'S

®Tﬂﬂ36ﬂ+ to w(n) ot A s Y= ‘a'?"
qradlénf of hin) atr A is .
50 q(adwnf of gln) at B is:

T
M = ae verrically diiated by factor 3 and horionially

R

dilated by factor 7.

| X

= 3
e.
etc.
@Tangmir*vg(w): Y = 3( 33)
= 3 (M)
= {43
e ,
= 3L 4 A
14 [/

o gradient of tungent y

L Y

efc




St George Girls High School .
Year 12 - Mathematics Advanced - Trial HSC Examination - 2022

Page37

Question 29 (7 marks)

y
N
5 NOT TO SCALE
N(0,4) P(x)
y B ’ Y x
04 M(2,0) 5 ’

The diagram above shows a part of the circle x? + y? = 25. The point P(x, y)lis on the

circle, and point 0 is the origin. Point M has coordinates (2, 0), point N has

coordinates (0, 4), and £MOP is measured in radians.

(@) Show thatthe area, A, of the quadrilateral OMPN is given by
A=5sin8 + 10cos ¥

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

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

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

Asonip.. T :

B e R R S 1S
.................. AL
e Pomen S A AAONP

= bsine + locos®  4s requiced.
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-(b) Find the value of tan & which gives the maximum area A.

....... Az oSG t LS
R b6 MOSIO o
..... For. ok ored... Jg.= 00088 7108400 =0
......................................................................... 1051€ = 5089 ...
......................................................................... 010N8 =5

| +qn9...-...i ..........................

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

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

Test.0.2.0:463... %%ﬂ..a...—..s.s.im.e...—..t.o..ca.se ...........................................

............................. e 5T S0 4630 ). 700005 (04632 ).

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

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

(¢)  Hence find, in surd form, the coordinates of point P when 4 is maximum.

...... S, 4B = R 0o
.y L
...................... A T
A
............................ 3‘3
...... AISO. A4 2 2% @ e
2
....... e O i @t %‘)'2‘5Hhmn=3ﬁ
........................................... n1+%_=ag 59\;\5
..................................................... 517’-:]00: B
........................................................ R
......................................................... ! :J’Iﬁ f”(aﬁ,fé)
r.g 5
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