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SECTION 1

Attempt Questions 1-10 the separate mu
estions on
swer these qu

Itiple choice answer sheet.
An

fon (P) of the town of Marvel, is shown over time (t) by the graph below:
n
1. Thepopulatio

P

BN

Which statement best describes the population of Marve|?

ol 4

(A)  Thepopulation is increasing at an increasing rate,
(B)  The population is increasing ata decreasing rate.

© The population is decreasing at an increasing rate

)

The population is decreasing ata decreasing rate.

Using two applications of the Trapezoidal rule, fi

ind an estimate for thea
sh

rea of the irregular shape
own below. (Each Square on the grid is one sq

uare unit.)
A

LT3

‘ﬁ_ﬂ_
;/% -

v

(4)  12square units
(B) 13 square unjts
©) 14 square units

(D) 16 square units



v SECTION 1

——— Multiple Choice
3. The table below shows the future value of a $1 annuity.
———
— Future value of $1
Period 2% 2.5% 3% 3.5% 4% 4.5% 5%
1 1000 [ 1000 | 1000 | 100 { 1.000 | 1000 | 1000
2 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
3 3060 | 3.076 | 3.091 | 3106 | 3.122 | 3.138 | 3153
4 4122 | 4153 | 4184 | 4215 | 4246 | 4277 | 4310
5 5204 | 5256 | 5309 | 5362 | 5416 | 5470 | 5.526
6 6308 | 6388 | 6468 | 655 | 6633 | 6716 | 6802

Oscar deposits $3 600 into an investment account every 6 months over a period of 3 years.
Interest is added to Oscar’s account at the rate of 5% p.a., compounded biannually.

How much interest will Oscar earn on his investment ?

(A)  $550.80
(B)  $1396.80
()  $12196.80
(D)  $22996.80

4.  Whatis fe+e¥dx?
(A ex+2e*+C
(8) ex+§ez*+c
© ,?z+ 2e¥ 4C

2 .
(D) %+§e2" +C




Multiple Choice —

nd then dilated horizontally by a scaj,

SECTION 1

The curve y = Inx is translated to the left by 7 units 2

factor of 3.
What is the equation which describes this new curve?

5.

@  y=in(+q)
(B) y=In g_,,)_
© y=3 lﬁ(x +7)
@ y=m (5-;_'5)

6. The displacement, xmetres, fr. igi
_ » from the or i ingi j J
¢ seconds, is shown in the graph below, ‘g ofaparicle e astaEhtineat e

x
A

L
When was the Particle at regt?

(A) _t:.-o
' (B) t= -
© t=2and¢=4 landt =4



4 SECTION1

Multiple Choice

7'

The graph of f(x) is shown below, x = 3isan asym

ptote. What is the domaln fur = f (- #) 7

v _
10-?-
i
s
{i /""_-—P
B S N U S | ———t——dZn x
~10 -5 % ( 5 10
54
T
i
-IOW
(A) D:x>3
(B)  Dix<3
(€ Dix>-3
(D) Dix<-3

' 8. Differentiate xsin(-})

1 1 !
@ ll)-5e{}
1 1 . [1
(B) cos[;] -—;sm[;]
1 1 1
o of)tel)
1
(D) xcm[;]
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SECTION 1 Multiple Choice

(-

® 1.

Ins5.5%
(8) —1
In5. 5% +e
C -1
© —— +c
ln;.(;
(D) 1
Slnx te

g-' [') +..11
-—25m Ay .3

B

10. Findtherangeof y =

3 3
@ ["E'EJ

@ [-12]
© (11

1 1
© [ '5'5]

END OF SECTION 1
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'/SECTION 2

Attemptall questio
ns - Allow about 2 h
S ours 45 mi i :
Al:lt;\; all necessary working In the space provided nutes for thissection.
onal space may be found at the end of the p;per

Question 11 { 3 marks)

Giventhat f(x) = x2 —x and h(x) = 2x + 1,find:
) f(-2)

b) f(h(x))

¢) xwhereh{x)=0

Question 12 ( 3 marks)

Find the equation of the normal to the curve ¥ = 2(5x -4 atx=1.
Express your answer in general form ax -+ by+c=0.

o o e 8 m e e
> mm M mam



Question 13 ( 2 marks)

An investment Is modelled by the recurrence relation: Vn.” - Vn.( 1+ +D
Where V,,,, s the value of the investment after (n + 1) time periods
V, is the value of the investment after n time periods

r is therate of interest
D is the deposit made per compounding period.

‘George initially invests $1 200, earning compound interest annually at a rate of 4%
p-a.and he also makes a deposit of $150 at the end of every year. How many years will
Ittake for the George’s investment to accumulate to $1 8187

Question 14 (2 marks)

Forwhat values of x Jntheinterval 0 g x <X

»does theline ¥ = 1 intersect the raph
of ¥ = 2sin3x ? ? | P

2023 Year {2 Assessment Task 4 Trial HSC Page 8 of 32



Question 15 ( 2 marks)

0
Evaluate J V3x ¥ 9dx
-3

Question 16 ( 3 marks)

= +1) wherex >0
Solve the equation 2 In(x +2) ~ Inx = In(2x + 1)




Question 17 (5 marks) d-whisker diagram below shows the prices of
and-w

i 0X-
There are 30 paintings in a warehouse. Theb
the paintings inside the warchouse. ‘

R e (T =

|[ —
I

e {
|
:5!00 ’Tc “i” %m

| I =
I S R S

a)  Find the interquartile range.

b) Showthere are no outliers.

c) Itisgiven that the mean is $5 500 dollars. Four paintings of respective prices $3 400,$3500, 2
$5 700 and $6 800 are now donated to an art gallery. Find the mean and the median of the
prices of the remaining paintings in the warchouse,

2023 Year 12 Assessment Task 4 Trial HSC Page 10 ol 32



Question18 (3 marks)

The diagram below shows the graphof y ki

—
— ——

x24+1"

.}D

3-1..

24

1..
¥ ? t t t i t X
3 2 1z 3 4

-2T

=3+

The region enclosed by the graph, the x axis and thelinex = 2 is shaded.
Calculate the exact value of the area of the shaded region.




Questlon 19 ( 4 marks)

The table below shows the present value ofa$1 annuity.
e
Number | Interest rate per period as a decimal _O_ﬁai_____
of periods ool 1000125 ] 0.0015 | 000175 | ——
300 259.0707 | 2500398 | 2414379 2332418 | 2263477
330 280.9577 | 270.2690 | 260.1353 2505239 | 240.7211
360 3021982 | 289.7541 | 278.0106 | 266.9228 2589154
390 3252961 | 309.6290 | 297.0981 | 283.6291 261.9432

(o g i pr annum.
a)  Whatwould be the present value of a $2 000 per month annuity at1.2%p
for 25 years, with interest compounding monthly ?

b) Thomas borrowed $600 000 to purchase a home, with interest charged at 1.5% per annum

compounding monthly. He agrees to repay the loan by making equal monthly payments
over a 30-year period.

What is the monthly payment ? Answer correct to the nearest cent.

2023 Year 12 Assessment Tosk 4 Trial HSC
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Question20 (6 marks)

Differentiate with respectto x:

a) 3x+1
x+4

b} Inf4x2-1

) sec’x

2023 Year 12 Assessment Task 4 Triaf 15C Page 13 of 32



Question 21 (2 marks)

]
Let f(x) be a function such that If(x) de=8,
]

3
a)  Find the value of IZf(x)dr
. ]

b)  Find the values of ¢ anddif
o
[r(x=2)de=s

Question 22 (2 marks)

The positive numbers 3,&,-%, form the start of a geometric sequence.

3
3)  Showthatk = =

LT TP

b)  Findthe 7th term of this sequence

s,

-
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Questlon 23 ( 4 marks)

- Ahelicopter leaves Utopia and flies 70 km on 2 bearing of 055° to Vanna Beach.
ftthen flies 82 km on a bearing of 150° to Weston.

The diagram below illustrates the journey.

a)  The helicopter then plans to fly back to Utopia. Calculate, to the nearest km, the distance that 2

it will fly from Weston to Utopia.

b) Determine the bearing from Weston on which it should fly to return to Utopia.
Give your answer to the nearest degree.

23 Year 19 Aceoccment Tacl § Telal BICE Daon 18 nF 13



Question 24 ( 2 marks)
Danie! has a bag that contains 5 red, and 8 black balls. Two balis are drawn randomly from the bag,

a)  Find the probability that the first ball drawn is red.

b) Find the probability that both balls drawn are the same colour.

Question 25 ( 3 marks)

The gradient of a curve is given by y' =1~ 6sin3x
The curve passes through the point (0,7). Find the equation of the curve?

Question 26 ( 1 mark)
The Pearson'’s correlation coefficient between two variables x and y is 0.10,
What is the meaning of this correlation ?

22 Year 12 Avcesoment Tack 3 Teial 11€0 Dacn 18 A 13



l/ Question 27 ( 4 marks)

i d
At various times during her walk, Sarah took her pulse and recorded the results in 3 table an
created a scatter graph,
t (time since walk started in minutes) |2 |5 |8 |16 70 |30 |42 |48 |53
b (heart rate in beats / minute) 72 |80 |68 |72 |80 [84 |77 90 {99
by
] -
}
—_— _?
L]
Ll
T \
| .
— )
|
!
—_ i
— —7 4

b)

c)

2023 Year 12 Assessment Task 4 Trial HSC

Draw a line of best fit by eye on this scatter graph.

Find the value of r, the correlation coefficient, correct to 2 decimal places.

Using the variables in the table, find the equation of the line of best fit. { round your

calculations to 3 decimal places)
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Question 28 ( 3 marks)
A rational function f(x) has the following properties,
s The horizontal asymptote of its graph is y =0

* The vertical asymptotes of its groph are x=~2 and x=2
* Thetable below shows the first and second devivates at various points.

x<=2 | =2<x<0 | x=0 O<x<2 [ x>2
J(x) 1
J(x) <0 <0 0 >0 >0
S(x) <0 >0 >0 >0 <0.

Sketch the graph of y = £(x) in the space below, using the properties in the table above.

2023 Year 12 Assessment Task 4 Teiat 1520 P o aah



Question 29 { 3 marks)
Let f(x) =e ™ 4 3% where k(s a positive rational number.

a)  Find,in terms of k, the x-coordinate of the stationary point of the graph of y = £Cx). 5

b)  State the values of k such that the x-coordinate of this stationary point is a positive number. 1

Question 30 ( 3 marks)
The population, P, of parrots, is decreasing at a rate proportional to P

dr
yTin =kP

In August 2003 there were 3 000 parrots and by August 2013 the population had decreased to 2 750.

a)  Find the value the k (Answer correct to four decimal places).

b) Ifthe population continues to decrease at this rate what will be the expected population in 1
August 2023 ? Answer to the nearest whole number.

2023 Year 12 Assessment Task 4§ Trial HISC Page 19 of 32



Question 31 (4 marks) logxs m
. S 3
The function f(x) = cos3x = 1 i defined in the interva

. tion?
a)  Whatis the amplitude and period of the funt

b}  Whatis the range of the function ?

2n
) Sketch f (x) =cos3x~1 intheinterval 0 < x < T

Question 32 ( 4 marks)

Inthe diagram below, F R, F are square frames. The perimeter ol’thc first frame is 16¢m.

The perimeter of each square frame afterwards Is 4cm longer than the perimeter of the previous
frame,

13 . R A

Question continues on the next page
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4

a)  Findthe perimeter of Fla

b)  Athin metal wire of length 2 000cm is cut into pieces and these piecesare then bent to form

the above square frames. Find the greatest number of distinct square frames that can be

formed.

Question 33 (2 marks)

Consider the geometric serles below:

[xil] ' [xil]:+[le], o

Show that the series will have a sum to infinity when x = 4, but notwhen x =« 4

2023 Year 12 Assessancnt Task 4 Trial 115C Page21 of 32
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Question 34 (4 marks)
The diagram' below shows a shaded sector ina circle
The sector subtends an angle of 0 at the centre of the ¢ir

Q

98 -
Show that 0 = = and hence show that the minimum perimeter of the sector will occur when

with radius rand centre 0.
cle. The area of the sector is 49 cm?,

the arc length of the sector is equal to the diameter of the circle.

2023 Year 12 Assessmenl Task 4 Trial HSC Page 22 of 32



l/ Question 35 (3 marks)

The graph of =1
graphof f(x) = 2% 5 shown below,
¥
A
ot 4
1
rey
D& 4
043
02 =
[ ¥l + : T
¥ 0s 1 1 ! ? ’

7
By considering the areas of the rectangles, show that §—< Iny2 <

3
12°

2023 Year 12 Assessment Task 3 Trial 11SC Page 23 of 32




for 35 years [ntod superannuation

Question 36 ( 7 marks)
unding monthly.

rymonlh

the beginning of eve e compo

Ronald deposits $2 000 at {3.6% per

account, which pays an interest rate 0

a)  Show thatwhen Ronald retires, at the end of th

account.

b)  After Ronald retires, he stops all deposits and now withdraws $9 000 at the end of each
month from this account. The account continues to galn interest at the same amount 3.6% pa
compounded monthly. If M, is the amount available after n withdrawals in his retirement,

show that the account contains
M_= 3000000 — (3000000 ~ A)* wherer = 1,003

2023 Yeear 12 Assessment Task 4 Trial HSC Page 24 of 32

¢ final month, he has A=$1684222.89 in his O\

3




/

¢) IfRonald turns 67 the d
: ay aft - :
able to withdraw his ul -'g ] Oggthe final interest is paid, at what age will Ronald no longerbe 2

--------




Question 37 6 marks)

The diagram below shows a unit square target fo d 3
: = nd y=x".
divided into three regions, A, B and C by the curves ¥ Jx and y

r shooting on the Cartesian Plane. The target i

A (1,1)
-

X

a}  Find thearea of each of the three regions, A, Band C

2023 Year 12 Assessment Task, 3 TristHSC Page 26 of 32



V Th B .
b)  Thescores for hiting regions A, Cand Bare 5,10 and 15 points respectively:

B _
arry shoots randomly at the target twice and both shots hit the target.

Given Barry scored 20 points, find the probability that that both his shots hit region C

END OF SECTION 2
END OF ASSESSMENT ©®)
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Additioral Working Page

Clearly indicate the Question number or partifyou answer any questions an these pages
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