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Section |

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

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

1. Which diagram best shows the graph of the parabola y = 2 — (x + 1)2 ?
(A) (B)
Y y
X X
(D)
©
y Y
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Section I (cont'd)

2.

A scatterplot of pain (as reported by patients) compared to the dosage (in mg)
of a drug is shown below.

How could you describe the correlation between the pain and the dosage?

(A)
(B)
©
(D)

10+
[ ] [ ]
o 8T °
S .
w)
=
= 6 4 ®
joB
-
3
S 4T
[«B
[«B]
[a'9
2 -+
[ ]
10 20 30 40 50 60 70 80

Dosage (mg)

A moderate negative correlation
A moderate positive correlation
A weak positive correlation.

No correlation.

Robina threw an ordinary die numbered 1 to 6 twice. What is the probability

that the second number shown on the die is more than the first?

A)

(B)

©

(D)

N |- r—xl ONl= olu
N |
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Section I (cont'd)

4, The graph of y = f(x) is as shown below.

Ay

What is the number of stationary points and points of inflection in the graph of

y=fx)?
(A) 3 stationary points and 3 points of inflection
(B) 3 stationary points and 4 points of inflection
(C) 4 stationary points and 3 points of inflection
(D) 4 stationary points and 4 points of inflection
5. What is the amplitude and period for the curve y = —1 + 3sin 2x ?
(A) Amplitude = 3, Period = 2n
(B) Amplitude = 2, Period =2r
(C) Amplitude = 3, Period=m

(D)

Amplitude = 2, Period =«
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Section I (cont’d)

6. y = log,x~3? is equivalent to:
Y
(A) x=as
Y
(B) x=a 3

C© x=a3

(D) x=a ¥

7. The diagram below shows the graph of y = f(x).
y
6 =+
4 4
(=3,2.5)
2 4

Which of the following statements is false?

(A) The horizontal asymptoteisy = 1
(B) The curve is continuous

(C) The curveisconcaveup forx <-1

-2
(D) The equation of the functionis y = %
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Section I (cont’d)

8.

Which of the following is the derivative of y =

(A)

(B)

©

(D)

The discrete random variable X has the following probability distribution.

14 x

(4x2-3)2

14 x

16 x*+9

48 x3-50 x

(4x2 -3)2

48 x3-50 x

16 x%+9

X 0

1

2

P(X =x) a

0.3

Given that E(X) = 0.8, then

(A)
(B)
©
(D)

a=05and b =0.2

a=0.2and b=0.5

a=03and b=04

a=03and b=0.2

3x2 -4
4x2 —

?

3
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Section I (cont’d)

10.  The graph of the function y = f(x) is shown below.

Y y=f)

/\ o X

Given that fxzf(x) dx = -3, fx3f(x) dx = —1 and Jx4f(x) dx = —4,
0 0 0

X4
what is the value of f f(x)dx ?

X2

A -1
(B) -2
© -3
(D) -4

End of Section I
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Section 11

90 marks

Attempt Questions 11 - 33

Allow about 2 hours and 45 minutes for this section.

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

Question 11 (2 marks) Marks
1

Find f 6x%+2+ de, giving each term in its simplest form. 2
X

Question 12 (2 marks)

4cm
81t

A sector has a radius of 4 cm and an area of ? cm?. 2

Find the angle 6.

Not to scale
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Question 13 (6 marks) Marks

Lizzie is a university student collecting data about her classmates’ alcohol consumption.
A question in her survey asks the respondent to indicate how many alcoholic drinks
they typically consume each week. The data collected is displayed in the cumulative
frequency histogram.

Cumulative Frequency
e = wn =)
= = = =

]
<

—_
(=1

2 4 6 8 10
Number of Drinks per Week

(a) How many drinks per week do each of the students in the top decile of

respondents consume? 2
(b)  Construct a box-plot to represent the data. 3
0 2 4 6 8 10

(c) Comment on the distribution of the data. 1
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Question 14 (4 marks) Marks

The random variable X has this probability distribution.

X 0| 1| 2| 3| 4
PX=x)|01]02]|04]|02]01

(a) Find P(1 <X <3). 1
(b) Find the expected value of X, showing all working. 1
(c) Find the variance of X, showing all working. 2

Question 15 (1 mark)

Find the derivative of 16 sin5x . 1
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Question 16 (4 marks) Marks

. . dy 3
A curve with the equation y = f(x), has o0t 2x — 7.

Find 22 1
(a) ind =~ .

d?y
(b) Show that T2 > 2 for all values of x. 1
(c) The point P(2,4) lies on the curve. Find an equation in general form, 2

for the normal to the curve at point P.
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Question 17 (3 marks) Marks
Find the exact solutions to the equation 1 + 2sin3x = 2 in the 3

domain 0 < x < m.

Question 18 (3 marks)

A symmetrical lake has two roads, 420 metres apart, forming two of its sides.
Equally spaced measurements of the lake, in metres, are shown on the diagram.

Lake
Road Road

o
o 1=
ol 9 *®| 9 4o
il <

30

f=1
o

N

420

Not to scale

Use the trapezoidal rule to estimate the area of the lake. 3
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Question 19 (5 marks) Marks
. 3+x\ . 6

(a) Show that the derivative of ln( ) is : 3

3—x 9 — x2

2

(b) Hence show that f
;9 —x2
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Question 20 (2 marks) Marks
Simolif tan 6 secH )
1mpil - 5 - .
P +tanz 6

Question 21 (2 marks)

The graph below shows y = f(x). 2
On the same graph sketch y = -2 f(x — 1).

|
>

w
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Question 22 (3 marks) Marks
Yy 4

(8,3) x+1

<
I

y=11-—x

Calculate the area bounded by the curvesy =+vx+ 1 andy =11 — x 3

and the x-axis.
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Question 23 (2 marks) Marks
e3 5
Evaluate j Zdx - 2
1 x

Question 24 (3 marks)
Consider the functions f(x) = In(x) and g(x) = e?**1, 2

(@)  Show that the composite function, g(f(x)), is a parabola.

(b) Find, in interval notation, the natural domain of the composite function. 1
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Question 25 (5 marks) Marks

After a class of ten students sits a test on Monday, the teacher spends time doing
revision and tests the students again on Friday. Only nine of the students are present
for the second test on Friday. The results, in percentages, for those nine students, are

shown in the following table and scatterplot.

Student | A | B CcC [ D|[EJFJ|]G][HTII ]
Monday (M) | 61 | 51 | 58 | 61 | 59 | 55 | 46 | 58 | 62 | 63
Friday (F) | 65 | 56 | 67 | 59 | 60 | 52 | 53 | 61 | 60 | Absent

70 F=M

65 e A

Friday 60 o o |
test D
results (F) 55 ° B

oF
50

45

40

40 45 50 55 60 65 70

Monday test results (M)

(a) Using your calculator, find the correlation coefficient for the 9 students 2

and explain the type and strength of correlation this data represents.

Question 25 continues on the next page
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Question 25 continued Marks
(b) Determine the equation of the least squares-regression line for this data. 1
(c) Using your answer to part (b), predict the result for the student who was 1

absent for Friday’s test. Give your answer to the nearest whole mark.

(d) The scatterplot above also shows the line F = M. Explain the 1

significance of a student being represented below the line F = M.
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Question 26 (5 marks) Marks

A swimming pool is to be emptied for maintenance. The quantity of water, Q litres,

remaining in the pool at a time, ¢ minutes after it starts to drain, is given by:
Q(t) = 2000(25 —t)?, t=0.

(a) Atwhatrate (in litres/min) is the water being removed at any time (t)? 1

(b) Ifthe pool is completely full before being emptied, how long will it take 3

to remove half of the water from the pool to the nearest minute?

(c) Atwhattime does the rate of flow of water from the pool 1

reach 20 kL/minute?
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Question 27 (5 marks) Marks
(a) Show that the two functions y = 4x — x3 and y = x intersect when 2

x=0 and x = +/3.

(b)  Hence find the exact area between the two functions in the first quadrant. 3
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Question 28 (2 marks) Marks
The diagram below shows the graph of y = f'(x). 2

y

4

f(x)
—X
—4 2

Sketch a possible graph of y = f(x) below, including axes and any stationary points.
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Question 29 (3 marks) Marks
A drone is used during the filming of a television show. The drone leaves 3

its base station, at point O, and flies 50m on a bearing of 045°T to point A.
It then changes direction to 130°T and flies a further 90m to point B.
To the nearest metre, calculate how far the drone is from base when it

reaches point B.
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Question 30 (8 marks) Marks

The displacement of a particle is described by the equation x = 4te™¢ + 3,

where x is the displacement from the origin in cm and t is the time in seconds.

(a) Find the particle’s initial displacement. 1
(b) Find an equation for the particle’s velocity. 1
(c)  Find when the particle is at maximum distance from the origin and 3

what its displacement is at that time.

Question 30 continues on the next page
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Question 30 continued Marks
(d) Describe what happens to the particle eventually, given that 1

t
ast — oo, —t—>0.
e

(e)  Sketch the curve of the displacement x = 4te™" + 3 below, 2

showing the maximum, any asymptotes and any intercepts.
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Question 31 (9 marks) Marks

It is known for a large population that at the beginning of winter, 15% of people

will be infected with a particular virus.

(a) Four people are selected at random. 2

Find the probability that at least one of them has the virus.

(b) What is the smallest number of people a drug company would need to test 3
to have a greater than 95% chance that at least one of the tested people

has the virus?

Question 31 continues on the next page
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Question 31 continued Marks

(c) Aswinter progresses the virus spreads further so the health authorities
decide to trial a new medication to try and stop the spread of the virus.
The two-way table shows the number of people in a trial.

(Note: The trial consists of those taking the medication and those in a control

group).
Taking Medication Control Group
Virus 204 205
No Virus 212 209
(i) What percentage of people in the trial had the virus? 1
(ii) What percentage of people in the control group had the virus? 1
(iii) Giving a reason, determine if it is worth the health authorities 2

using this new medication.
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Question 32 (5 marks) Marks

40 m 40 m Not to scale

0

Q WAw/ Riveramsan, R W
AN/ VAN VAN, VAN AN

A triangular enclosure has been created by the fences PQ and PR,

each of length 40 metres. A river forms the third boundary of the enclosure,

as shown in the diagram.

Let zPQR = 6.

(a) Show that the area of 4 PQR is A = 800 sin26. 2

Question 32 continues on the next page
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Question 32 continued Marks
(b) Find the maximum possible area of this triangular enclosure, 3

as 0 changes.
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Question 33 (6 marks) Marks
The height h(t) metres of the tide above the mean sea level on 1st April is given by

the following rule: h(t) = 4sin (g t) where t is the number of hours after midnight.

(a) Drawagraphof y =h(t) for0 <t < 24. 2
(b) At which time(s) does the high tide occur? 1
(c) What was the height of the high tide? 1
(d) What was the height of the tide at 10 a.m.? 2

(Answer correct to 1 decimal place)

END OF EXAMINATION
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Section [ (cont’'d)

4, The graph of y = f{(x) is as shown helow.
F ¥y

o

What is the number of stationary points and points of inflection in the graph of

y=fx)?

(A) 3 stationary points and 3 points of inflection
(B 3 stationary points and 4 points of inflection
C 4 stationary points and 3 points of inflection

(D) 4 stationary points and 4 points of inflection

5. What is the amplitude and period for the curve -+

(A) Amplitude =3, Period =2n
(B) Amplitude 2, Period =2n

Amplitude = 3, Period =n
Y Amplitude = 2, Period=n
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Section I {cont’d)

6.

7.

y = log,x™? isequivalentto:

(A) x=a%
© x=a¥

D x=a ¥

The diagram below shows the graph of y = f(x).

¥

6.h

4t
(—3,2.5)

2..

Which of the following statements is false?

(A) The horizontal asymptoteisy = 1
(B) ) The curve is continuous

(C) Thecurveisconcaveup forx <-1

-2
(D} The equation of the functionisy = i—_;
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Section 11
90 marks

Attempt Questions 11 - 33
Allow about 2 hours and 45 minutes for this section.

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

Question 11 (2 marks) Marks
1
Find f 6x% +2 +de, giving each term in its simplest form. 2
x
2 dre = R e
Gm*runr—‘f ..... 2 ZAext a2 e A SN
>
.......................... = 6x® b2+ x pe Ik
.............................................. = 200k 22k 2fe
................................................ = Yok frn doe moswerto
.......................................................... @riten o e simp et e
.............................................. —’/a,——)k%”‘—’r:jdow'ﬂ te
CD"':;"\'="'3+ a,P pﬁ'jm""‘lO"‘)’
Question 12 (2 marks)
an 4cm
A sector has a radius of 4 ¢m and an area of — em?, 2
Find the angle 6.
Not to scale
........ /’*mﬁv{ﬁ‘?c"mf=rl’z,'"‘9
............................. 8. =. .t 2 x @ Ik e
= 1 O‘QY—OF-‘—»,A\ }‘ﬂ-
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Cerrec T
.................................. 1 R o R
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Question 14 (4 marks) Marks
The random variable X has this probability distribution.

X 0 1 2 3 4
PX=x)|01},02)| 04| 02|01

(a) FindP(1<X<3). 1

r(rdxz.s = O+ 4+ 0.2 =0(

.................................................................... ettt gttt

.......................................................... DTS SR 3 S
{b) Find the expected value of X, showing all working. 1

}/_2_'-31‘—
—

o ECXJ e IDC:L = OX 0/ - { X .2 42XV +3¥ 02
.................................................................................................... PR
..................................................... e e R
(c) Find the variance of X, showing all working, 2

\f:rf‘ CX = E )‘52_ —_ 2 lr-'\
......................... 3()/* " k
B QAR 02 f 2204 g 2% x02 v a0z
............. = 2 e e

dhe  corvect Dﬁr‘.‘.}t
............................................. Ly STAZETOP

Usooa 6
Question 15 (1 mark)
Find the derivative of 16sin5x .
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~
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que_;-’—ﬂx oy (=2 "‘f'*ae, C-QICHG"‘E_DI",
¥

85
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Question 16 (4 marks) Marks Oueskion 10

ﬂ,\ M&a‘!’ ?WS if\.ﬂ.ﬁ{ !-H—la, o{;‘m::w['t'}f w:"”l’l "’Lu‘.‘;

d
A curve with the equation ¥ = f(x), has é =x%+2x -7

z d%%‘#zoﬂ
(@) Find =X " !
dx?
........... A2y B AR, — .

L) Moot studets a;opra«;&.e,pf Hail tr?'-wxg+r—27n frnny e

dly A
(b} Show that Tz = 2 for all values of x. 1 W { bk were aw (oA | k 3f ‘;_M
2 v ol Reod x 2 Y 0 4
................ x../o. e T L LT LR R P N >, O ‘Q’f\ ﬁ.'” ‘/a/[“_'&s ra 2.
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........................................................................................................ ’ \—-J
(¢) The point P(2,4) lies on the curve. Find an equation in general form, 2

& Some. studonrds di) aot Bnews IAJLLLf{l"‘(‘v(C}{L{_ gl

for the normal to the curve at point P.

...Grfou?“en/lf of -{-am\ﬁ?/ﬂr‘f‘ at P2 4

.......................... . tangest. ot P(2,4) .

Mok i d:-&u—/ml Loy font L+ artby e =0

—_ 2 v — — "zl' 5,'? afmwf"
........ M—%:(l)ﬂ'l(l 75 ggﬁg%f | " ‘,} M L i ;V a«cpﬁ 230
o Gvediesh of nermel =T = Tk ¥ ket




— — — T TR —

— ——— ——

5t George Girls High School

Trial H5C Examination — Mathematics Advanced — 2020 Page 13
Question 17 (3 marks) Marks
Find the exact solutions to the equation 1 + 2 sin3x = 2 in the 3

don nO0<x<m

_+ZS;H3I:‘ i

. iz \ T i
T ST 77
e 2P e T T er AT G T e
................... Loz T S L3 L D
& Y g ' g P&

Question 18 (3 marks)

A symmetrical lake has two roads, 420 metres apart, forming two of its sides.
Equally spaced measurements of the lake, in metres, are shown on the diagram.

Lake
Road Raad

=)
2| <
of B ®| g
~

30

=
o

N

420

Mot to scale

Use the trapezoidal rule to estimate the area of the lake. 3

*CMHJ&&GL\%%\P ........... 420+ 6=70m L

Pﬂ\ﬁ,ﬂ@()- ..... hplﬂﬁgqﬁtﬂé’—ék ......................
O(é@+ 3C 4. 2[4 0FbO+E0F 60 +4©) ]

................... 2T e
L Rea ol whole. loke o 42,400 < |

s

T
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%mf_@'aﬂai;/ ,y\é sWS m:,/l-y -@—L«—LD{ llaJC ?LLLW
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Question 19 (5 marks)

A4 )
%_'_I ............
e T2

(z4+x) (2-x)
2
(b} Hence showthatj s dx=—lInz
, 9—x
........... _ 1I—L‘flb

TR, HSC Excpmtd A7 N - Mamwcmigrics Avanced 2020
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Queston 20 (2 marks) Marks
Simoli tan & secd

implify 1+tan?d 2
............................................................. Methodz: .

) | oy |
Mekhed ) deend sec® . “oige X cwe
1200 Sec® _ fond 2c® b+ el o+ St e
P L BN P T U Pl - g

z 2
BBt oSO DS - S PRy oS oo
= “_C‘?\_O" _ Sinb- e B coste < esto
= Lo SEEED
.......... e L i mSinE, costE
T2l x.cos® =sn® S ’

C' .

......... S U0, 170 = SO
Question 21 (2 marks)
The graph below shows y = f(x). 2
On the same graph sketch y = -2 f(x — 1).

¥

DR 1/

3

EXAMINER'S COMMENTS
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D) Lose JE_ oo HC Mmaode o majw error Offer (’.)'

E) j__% nAoe. #@J CevrectA— eru;j/{ AT e,

Mettool2 1 Ae above except ,ferpa,d- Y befow
C) : V‘/la/r’& )Q'/ ]C‘D(m’ L C oo Ofe/mDmeACC"Of
own | 4 Sw’e

c_egl@-

Troe ge three transtormations:

'_FEP‘QE’JHOA in ‘H‘Q X-Gxi S

- Verdicorl oMq A [07 Q &C}S‘Or o 2

“‘5L|:'Q{‘ I‘f@lﬁ b\t} l

7 marks were  guorded for- shor. ne, ol

-H;“\Qe ‘['\/'Q(\S‘ ‘Qc)f/v\q QLIGAS v "'L\ 4% ‘e_/‘f@fs

15 marks for ol three transtormadions,

IOU&' Sove.  Small erron

‘MQrk ’Rﬂ‘ (’v;ofb/]ce o‘P C/\ul oNne. ccwecJ-

HansPormation
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EXAMINER’S COMMENTS

Question 22 (3 marks) Marks

Calculate the area bounded by the curvesy = x+ 1 andy = 11— x 3

and the x-axis.

.--.-.......... T T T T

............................ _3_9
...... oo ...Zﬁ(zc-u ‘{-lf‘s
................ 3 e T e
..................... YO DUV
B L R
...... :,,g.,\?c2,7—f-(‘('§

| mark Gor (arrecf&; integrafiag @c_-ﬂ)’f’:

| marke Gon ’piﬂo{r'ng} He  oveq oﬂo fe "[V‘J‘O'\j’[e

Final mark  {or Comlpl'elte solAton .

/\/\Omv] SoLanen]LS neeot fo revise 'H’Q ComoeﬂJ-

mQ cowm Powd areas .
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Que on23 (2 marks} Marks
Evaluate feaidx. es 3 2 ( /V\G(‘k "Q)P Cﬂf‘f"e(’_{‘ In"'eﬂf‘qo'ﬁ‘of\
1 X 5 S_JL 55 -lo')c J
= >
........................................ oo T e
= 5[_14;:_ e’ (V"\Gr[z:\ ;Q{)P COI?‘QQHV 5fmp'f‘|o\1mq ﬂ,\e O'C‘ Oclwﬁfrq
S o0 onsve of (5
e =25 1""'3“1"’1 ...............
=[_3“°J, .............................
=15
Question 24 (3 marks)

Consider the functions f(x) = In(x) and g(x] 22**%

2
(a)  Show that the composite function, g(f (x)), is a parabola
........................................... B e
...... E1C0) N A | rock for_comech expessn for g (RGO
= A’i 1 \ Mark ooo/‘ Co)/‘ree"(-) SIMPffP\a'[/\Cj ff\O Qx
....................................... R
.............................. = e
:x’lxe

Small MfSJ\Q"'eS in Sump/tg-,f«q fJQ.J- y =X ¢ f\
W, c(ucvoﬂﬂ.d - Molf‘l( Y
................................... W L,,cb\,sqiquqbc,[q

(b)

o, OD) was  qwarded 7 mark
................ o FRINBIN 5 SO GO
QOOP%G: )) , Lo marn s
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Question 25 (5 marks) Marks

After a class of ten students sits a test on Monday, the teacher spends time doing
revision and tests the students again on Friday. Only nine of the students are present
for the second test on Friday. The results, in percentages, for those nine students, are

shown in the following table and scatterplot.

dent A B C U E F G H I ]
Monday (M) | 61 | 51 | 58 | 61 | 59 | 55 | 46 | 58 | 62 63
Friday (F) 65 | 56 | 67 | 59 | 60 | 52 | 53 | 61 | 60 | Absent

70 F=M
e C

65 e A

E
Friday 60 Hee ~o1
test D
results (F} 55 * B
e G oF

50

45

40

40 45 50 55 60 65 70
Monday test results (M)
(a)  Using your calculator, find the correlation coefficient for the 9 students 2

and explain the type and strength of correlation this data represents.
r= 0.66620189...
=066 (xdp)

Question 25 continues on the next page
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wL\QO( 7”-6 W iov S '/*\1 pes O\/‘P Cc;/‘r(’.,[q |(f\(’)‘1 loole

[ike. Regordless of ~ what Lour caleolaton

J
SGyS ~Hz‘,‘§ Cannat Le Q Neolqot}\ft’ cw,-e,[qfr'oa_

g7 —
[SUCL\ CinS S QHPO\C"‘eO! ne Mgv—ks )
o P

US@, ‘H-e, quoed 'lerm.r‘f‘o{oa)\.," ')LLH'S (S ne pIC}ce

'POP 6"“0|+€f'\\<j’/|+§ like ”@q;plﬂu;%oao,” or Hpré'H\;

W—ch“. Heoﬂﬁin?} ye beo[; wr’)lz) f‘\MS‘eS
Lee. moclorafely Stfr‘O/\Gl\' or 'r@air':] wealkly

shreaqish" earaed you no Marks -lozjol~eom-
U v

\ Mok &V Cdﬂ‘QQA‘ u‘cf(v(’ Q‘Dfp '

Ji maork each or “moclrale’ onol 'pde}‘r'VC‘
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[ EXAMINER’S COMMENTS

Question 25 continued Marks

(b) Determine the equation of the least squares-regression line for this data. 1

H=23.9066. - B=0.6237576...

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

()  Using your answer to part (b), predict the result for the student who was 1

absent for Friday’s test. Give your answer to the nearest whole mark.

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

{d) The scatterplot above also shows the line F = M. Explain the 1

significance of a student being represented below the line F = M.

\ ok ‘Q)f‘ #ﬂ CO/'PQC’+ Qn 5

F=0.62 + 23281 M was Quarded Fwmovk

NB: Pfea% Use He Stats ool [ our Caledady,

-3

EVG'/U ofler aﬁ"proac}m was  oasuccess ol

[ mak $or usIng Jovr ~swd % ﬁcrI‘(bHoqe'f A3

€ oy wade o mistalke in !00w~} (o), v

covw ‘Sf‘f” eovn M5 Mark p/\ovf'd’ed Yoy

SL\ow&J euiolence  of sufosnlr"t/’)“r’cjﬂ jatfo Q

'r‘f‘-QO\/‘ QQJ«‘\C,'HO’\ A’ +67( WI\QJ*Q )5, 5 75'0 )

ES‘HMGJ["OAS {mmrf(e o,na,pllq or unsv(por*f’oﬂ Ly

evicfence of SSho \%' p;iof ﬂQSufy'L' wAre i

wod  quarded a:gj radcs

\mofk for flo Conend exp{Omrotr’o'\r wri&\ﬁ_

v

coHre Ol!‘CO(C”u; or r‘f\cc)rrecvl- if\‘QquoL/aq_

Tou cannod l;{,g} wrile down every sherbisTre -y

wordl vou'we_ e l«\eomoﬁ Ofeﬂ oqu':n %q&%J
NSy (S In Hepe So«"ew["e/‘(’.

A‘SO’ W v-—QrCA']' OLSI*‘I‘AG) for Mo, 5p€cd{C¥J‘-’o"|§

on fe causes of these :esv!'l"s;vshck +o He focks.
















St George Girls High School

Trial HSC Examination - Mathematics - 2020 Page 24
Question 30 (8 marks) Marks
The displacement of a particle is described by the equation x = 4te™" + 3,
where x is the displacement from the origin in ¢m and t is the time in seconds.
a) Find the particle’s initial displacement 1
~©
Lok P70, xs Arore F2 = 3em.
b) Find an equation for the particle’s velocity. 1
£ v g (3)

3
................. ,’"ttzo“—-‘;ﬁ: LSecend. .. coulddo
...... Aoz Ao = m e t_ﬁ) Fep B
.................... :4{2‘(_[_“_(—3 v ebttes

- / gicle =4

..................... 4o (E-2) f

Of\%w\_ ..... 28 ST i

Question 30 continues on the next page
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- Studenks  vecewed e ng Has ozlot«cf use o

PY@o(/\LOTL (a1 Or/uo{{ar\f v ula (PfodMOf' rudl s

Yo commenched ) |

— Stuckende eceved L ek gﬁ% necls a

small  error o -H'ej hao an  iscug  witt

[ r\-eqa){-u}:e_ .
J

K30 c/)

- | waak 'Fﬂ\f flmdme §+-w(‘\"e-4a,rj{ poud 0,1Q €= 1 secod,

2 K
.L- [EL —
— 5 Mark .FW QxPlamﬂr\S 272 O |has e colution’

— \’V\&)’& -\ﬁ@f PVOJ\;L::,J Haok ok £=1 2o o Hhere

ig C\ YVAQLK Ll | ()OSﬁ t ol i\F faeﬂaai{)'/p%mc&

Ty
i

. , ho
— 5 mMade 7[—64 @wdu\lp K= ‘-‘é—rs cm ot (-:l_S\f'jz-:.Y
l -

ok 1[;« sed oud  of pvoving maxisum

- lese. 3
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Question 30 continued Marks
(d) Describe what happens to the particle eventually, given that 1
t
ast oo, — =10
e
= 4 — '
St SR SR SO0 St SO S e
- €
() Sketch the curve of the displacement x = 4te~" + 3 below, 2
showing the maximum, any asymptotes and any intercepts.
£
) (1,5+3)
iy ’e .
4’@"59{? ,//N\’A/¥P L;‘f'{‘ e t+2
1 |l-/~_ _ - g - = —_— —
2 L
1 -
! r 3 7

EXAMINER’S COMMENTS

Q20 d)

lma,#ﬁcj‘fofs{ﬂfﬁn\jrw as > o0

x> 3.

~T4 woc acceploble o use Words 4o decerde

Wovine deowavde o/ ar)o«mcﬁsm 3

X as
] J
- T1 was not acceptable nLD Q:‘-mfﬁ\}wxﬂf
Y =3 ev. I Sozes Vo or ,e,a’;,wafs 2 .
Q20 )

-3 mort for %“lmlﬁ"c%ﬂ’r of 3.

Mo &94 SP\Othe Maximum  ad (f 4'43)

mcde Lg« &Sumpﬁ){»‘ af =3,

}'J“" TJ ""‘ }_)_r-

W\M—ﬂ@ ,CQ_( df\owr/'\g Curve- C{_Dp(oa(,‘/hfﬂ:—? 3
¥ [ ~d

oS £ —oon

Shoown S PCLHL‘

-4 ok {osk n-ﬁ t<o  was

ol L iachon

4wk lost fo, poor shage.

1
F e
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Question 31 (9 marks}) Marks

It is known for a large population that at the beginning of winter, 15% of people
will be infected with a particular virus. V=187 = 015

—

v = |—21S =0 §5
(a)  Four people are selected at random.

Find the probability that at least one of them has the virus.

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

(b) What is the smallest number of people a drug company would need totest 3

to have a greater than 95% chance that at least one of the tested people
has the virus?

Question 31 continues on the next page

EXAMINER’S COMMENTS

83l (>d (L) was poscly ci~me |

a

— Show all wiorlking

— Show Caluslader dg‘splay {o St ! SO e i

mafl s

— answer +the queatron

2)marks provides corr o =otaben vt

corccct Wo(Kin_a
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(,‘9) Moo heve. beem Jausich \ ?035" Qrris.
u
Trere 15 ron ol for qu > 4 refne a e Hooe! i

1415 Koa= . Consuming t! .f

.
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Question 32 (5 marks) Marks

40 m 40 m

N

Q \vaar Riveaaaas R v
VAAASAAAS VAAAL MAAANAAAS

A triangular enclosure has been created by the fences PQ and PR,

each of length 40 metres. A river forms the third boundary of the enclosure,

as shown in the diagram.

Let ZPQR = 6.

a) Show that the area of A PQR is 4 = 800 5in28 2

........ Az % x40 %40 5 Sia (160-28)

Second qwao{m,\j(‘ as Q’C]mk
S A0 h +he ‘C\rg’r qwqdf ok,

Question 32 continues on the next page
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Question 32 continued

b) Find the maximum possible area of this triangular enclosure,
as ¢ changes

Marks
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Question 33 (6 marks) Marks

The height h(t) metres of the tide above the mean sea level on 1st April is given by

the following rule: h(t) = 4sin (% t) where t is the number of hours after midnight.

(a) Drawagraphof y =h(t)for0 <t <24

hon

44

1w 24
B‘Fm midnight

(b) At which time(s) does the high tide occur?
Hah fele occars wnen t=4 o £ 20 hours

(¢) What was the height of the high tide?

(d) What was the height of the tide at 10 am.”?
(Answer correct to 1 decimal place)

..... (o) Asin (Txwo)

END OF EXAMINATION
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