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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
1 The parabola g(x) = 2(x — 1)(x — 3) is transformed into a concave up parabola
with vertex is at the origin.

Which of the following transformations could have achieved this?

A. Horizontal translation of 2 units to the left followed by a vertical
translation of 2 units up

B. Reflection in the x axis followed by a translation 1 unit to the left

C. Translation of 3 units to the right followed by a reflection in the x axis

D. Vertical dilation by a factor of — % followed by a horizontal translation of

2 units to the right

2 Which of the following best represents the graph of y = 10(3%)?

K
K




3 An app tracks the “restlessness score” and the number of hours of “effective
sleep” for a user. The user can use the app to produce a scatter plot of these
variables, an example of which is shown below:

Effective Sleep
(hours)

“Res“tles‘;nesns Sci)re u
Which Pearson’s correlation coefficient best describes the data?

A. 0.8
B. 0.2
C. -0.2
D. -0.8

4 A bag contains 3 white and 4 black stones. Two stones are drawn out of the bag
with the probability tree below showing the possibilities:

2
6 white
3 .
: white <4 black
6
3
) 6 _— white
- black
7 3 black

. . . 6 . .
If it is known that one of the stones is white, what is the probability that the
stones are different colours?

A L
2

B.

[SSE T



5 Which of the following is equivalent to log, v/c?

2

A.
log: b

log: b

6 The Pareto chart below shows the reasons that customers returned jeans
purchased online during July 2025.

Reason for jeans returned from online store

50 - 100%
45 o  90%
40 4 - 80% &
2 =
£ 35 F /0% ¢
2 @
o 30 - - 60% S
© 25 4 L 50%
O =
£ 201 - 40% £
v 3
é 15 4 F 30% £
10 A L 200 3
5 . - L 10%
0 0%
Colour different Zipper broken Button broken Stitching loose Pockets too tight

from website

Reason for return

The manager of online business wishes to address at least 80% of returns by
making the fewest changes to company processes.

Which reasons for return should the manager address?
A. Colour different from website, Zipper broken, Button broken

B. Colour different from website, Button broken, Stitching loose, Pockets too
tight

C. Colour different from website

D. Button broken



7 Consider the function y = 8x3 — 15x2 + 5 with a domain xe[—1,2].

Which of the following is true for the function?

) . .. .5

A. The maximum value of the function is 0 and the minimum value is "
.. .5 . .

B. The minimum value is " and the maximum value is 0

.. . 45 ) )
C. The minimum value is — P and the maximum value is 5

D. The minimum value 1s —18 and the maximum value is 9

8 The following table gives the contribution per period for an annuity with a future
value of $1 at different interest rates and different time periods.

Contribution per period for an annuity with a future value of $1

Number Interest rate
of (% per period)

periods | (25% 0.5% 0.75% 1% 1.25% 1.5%

6 0.1656 0.1646 | 0.1636 0.1625 0.1615 0.1605

12 0.0822 [ 0.0811 | 0.0800 | 0.0788 | 0.0778 | 0.0767
18 0.0544 | 0.0532 | 0.0521 | 0.0510 | 0.0499 | 0.0488
24 0.0405 | 0.0393 | 0.0382 | 0.0371 | 0.0360 | 0.0349
30 0.0321 0.0310 | 0.0298 0.0287 0.0277 0.0266
36 0.0266 0.0254 | 0.0243 0.0232 0.0222 0.0212

Gi-hun wants to have $48,000 in 6 years time to pay off his university fees. He
plans to make contributions every 3 months into an account with an interest rate
of 3% pa. How much will Gi-hun need to deposit each quarter?

A. $1,833.60
B. §7,852.80
C. $7,900.80

D. $1,886.40



9 Consider the graph of y = f(x).

At what value of x is f"'(x) > f'(x) > f(x)?

A.

B.

10 The formula for the n term of a series is given by

0

b

T, = 400n — 2"

What is the sum of the first 10 terms?

A.

B.

2976

407 154

—135718

19 954
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Question 11 (3 marks)

Evaluate

J

42x%2 -1

dx

-10 -



Question 12 (5 marks)

(a) Show that
1 1

— + —— = 2sec?®x
1—sinx 14 sinx

(b) Hence, solve

1 1
- + - =8, for 0° < x < 360°
1—sinx 1+sinx

-11 -



Question 13 (3 marks)

Find the sum of the terms in the arithmetic series:
714+ 64+ 57 + -+ (—48)

-12-



Question 14 (5 marks)

The table below shows the distribution of a discrete random variable.

X

0

1

2

P(X =x)

0.22

0.66

—0.1k

(a) Explain why the value of k is only —0.3.

(b) Find the expected value E (X).

(c¢) Find the standard deviation, correct to one decimal place.

-13-




Question 15 (5 marks)
A particle moves along the x axis with a displacement at time t seconds given by

- L —12
T T )2

(a) Where is the particle initially?

(b) Show that the particle comes to rest when t = 3.

Question 15 continues on page 15

-14 -



(c) Find the total distance the particle travels in the first 5 seconds.
Answer correct to one decimal place.

-15-



Question 16 (6 marks)

Elsa borrows $720,000 from the Bank of Arendelle at an interest rate of 6% per annum.
She makes a monthly repayment of $M. Let the amount of money owing directly after
her n** repayment be denoted by A,,.

(a) Show that after her second repayment Elsa owes

A, =720 000(1.005)% — M(1.005 + 1)

(b) If Elsa wants to repay the loan after 30 years find the value of her monthly
repayment M to the nearest cent.

Question 16 continues on page 17

-16 -



(c) Elsainstead decides to repay $4,500 per month. How many months faster will she 2
repay her loan? Answer to the nearest month.

-17 -



Question 17 (5 marks)

(a) Differentiate x2 In x

(b) Hence, evaluate

e
jxlnxdx
1

-18 -



Section II extra writing space

If you use this space clearly indicate which question you are answering.
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Question 18 (6 marks)

A group of 40 adults were surveyed as to whether they paid a subscription fee to watch
sport or television series online.

The following answers were given:
e 12 adults only pay for sport
e 6 adults pay for both
e 8 adults pay for neither

(a) By drawing a Venn diagram below find the probability that an adult surveyed
pays for television shows.

(b) An adult is chosen at random. If it is known that they pay for television series,
what is the probability that they also pay for sport?

Question 18 continues on page 23

-22-

2



(c) Two adults are chosen at random. What is the probability that they both pay the
same types of subscription fees? Do not include the people that pay for neither.

-23-

3



Question 19 (6 marks)

An expedition leaves camp A and walks 10km on a bearing of 050°T to camp B. They
then walk 8km on a bearing of 200°T until they reach camp C.

(a) Add the information from the question to the diagram below.

N,

(b) How far to the nearest km do they need to walk from camp C to camp A?

Question 19 continues on page 25

-24-



(c) By using the cosine rule to first find ZACB, find the bearing they need to walk on 2
from camp C to reach camp A.

-25-



Question 20 (8 marks)

(@) Solve |x| = %x +3

(b)

On the axes below draw a neat sketch showing the graphs of y = |x| and
y = %x + 3. Show the x and y intercepts and any points of intersection.

Y A

A 4

Question 20 continues on page 27

-26 -



(¢)  Anarea between y = |x| and y = %x + 3 is bounded by x = —2 and x = k,
where k > 0.

Find the value of k such that the area is 10 square units.

-27 -



Question 21 (5 marks)

The water depth d in Penrith harbour t hours after the first low tide of the day can be
modelled with the equation:

d=752—-08 (4”15)
= o. .0 COS 25

(a) What is the depth of the water at low tide? 1

(b) Ifthe first low tide of the day occurred at 6am, what time does the next low tide 2
occur at?

(c) Draw a neat sketch of the depth of the water in the harbour from the first low tide 2
until the second low tide of the day.

da

v

-28 -



Question 22 (4 marks)

Gout is training for the big 100m race at the end of the year. He is keeping track of the
total number of hours that he has trained for and the times in seconds for his 100m, and
recorded this data in the following table:

Hours (h) |3.7 |56 |82 |10.1 11.1 14.8 17.6 |1 20.8 |225

Time (t) 142 | 139 | 13.7 | 13.3 13.4 12.9 12.8 12.8 12.4

(a) Find the equation of the regression line for Time t as a function of Hours h.

(b) Using the equation in (a), how many hours of training would Gout need to
complete to run the 100m in 11 seconds?

(c) Why is your answer to part (b) not reliable?

-29-
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Question 23 (4 marks)

The part of the graph of the odd function y = f(x) where x > 0 has been revealed on
the graph below. The graph of y = f(x) passes through A(2,1), B(4, —6) and
Cc(6,—4).
The function h is defined as h(x) = f (E) + 2 with f(x) defined for —o0 < x < oo,
Draw the complete graph of y = h(x) on the same axes over its entire domain, clearly
showing the new locations of the points A, B and C as well as any asymptotes.

ky

A ]

312110 o 8 7 6 45 4 B —p > 3 4 b 6 T 9 1 1M X

-32-




Question 24 (7 marks)

Aneeka and Brian are investigating areas A and B respectively on either side of the
graph of y = In x as shown on the diagram below:

y=Inx

(a) Find the value of a.

(b) Brian uses the trapezoidal rule with 3 function values to estimate the area B. He
approximates all of the values used in his working out to 2 decimal places where
necessary.

What is his estimate for the area of B?

Question 24 continues on page 34

-33-



(c) Aneceka evaluates the area A by using an integral against the y axis. What exact
value does she get for the area A?

Question 24 continues on page 35

-34-



(d) Brian considers the area A + B and uses his estimate of the area B from part (b) 2
and Aneeka’s answer in part (c) to find an approximation for the value of e.

What is his approximation to 2 decimal places?

(e) Why is Brian’s approximate value for e an underestimate? 1

-35-



Question 25 (7 marks)

(a) Draw aneat sketch of y = x3 — 6x2 + 9x — 3 onpage 37 showing the y intercept, 6
all turning points and all points of inflexion. You need to determine the nature of
any stationary points that you find. You do not need to find the x intercepts.

Question 25 continues on page 37

-36 -



(b) For what values of k does x3 — 6x? + 9x — 3 = k have 3 solutions?

-37-



Question 26 (4 marks)

The tangent to y = tan x at the point where x = ¢,c € (0, g) is drawn on the

diagram below. The value c is chosen so that the y intercept of the tangent is —c.

A Yy =tanx
y

(a) Show that the equation of the tangent is
y = xsec’c — csec’c+tanc

Question 26 continues on page 39

-38-



c?+1
o2

(®)  Show that the gradient of this tangent can be simplified to

-39-



Question 27 (7 marks)

The population P of bin chickens on the main oval t days after school starts for the year

P(t) = 200 — —————
®) 1+ 10e-02t

(a) Show that the rate of growth of the size of the population is

—88e 02t
(1 + 10e-020)2

P'(t) =

(b) Find the range of P(t) by considering the value of P as t — co.

(¢) Show that the rate of change of the population can be written as

P'(t) = %(P — 156)(P — 200)

Question 27 continues on page 41

-40 -



(d) Hence find the population of bin chickens when the population is decreasing at its 1
fastest rate.

End of paper 7

-4 -
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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
1 The parabola g(x) = 2(x — 1)(x — 3) is transformed into a concave up parabola
with vertex is at the origin.

Which of the following transformations could have achieved this?

Horizontal translation of 2 units to the left followed by a vertical
translation of 2 units up

B. Reflection in the x axis followed by a translation 1 unit to the left

C. Translation of 3 units to the right followed by a reflection in the x axis

D. Vertical dilation by a factor of — % followed by a horizontal translation of

2 units to the right

2 Which of the following best represents the graph of y = 10(3%)?




3 An app tracks the “restlessness score” and the number of hours of “effective
sleep” for a user. The user can use the app to produce a scatter plot of these
variables, an example of which is shown below:

Effective Sleep
(hours)

nRes“tlesI;nesus SéZ)re u
Which Pearson’s correlation coefficient best describes the data?

A. 0.8
B. 0.2
. —0.2

C
0.8

4 A bag contains 3 white and 4 black stones. Two stones are drawn out of the bag
with the probability tree below showing the possibilities:

2

6 white
hit
white < black

3
7 4
6
3
6 white
black
3 —black

If it is known that one of the stones is white, what is the probability that the
stones are different colours?

A.

N |-

B.

©

ul | [V

N|o



5 Which of the following is equivalent to log;, v/c?

2
log: b

A.

log: b
2

O,
log, b?

1
" log Vb

D

6 The Pareto chart below shows the reasons that customers returned jeans
purchased online during July 2025.

Reason for jeans returned from online store

50 = r 100%

45 - F 90%

40 F 80% &
0 ]
£ 35 4 F 70% ¢
2 @
o 30 - L 60% £
= )
S 25 - L 50%
o =
£ 20 ; L 20% &
3 15 1 - 30% 2

10 A L 200 3

5 . - L 10%

0 0%

Colour different Zipper broken Button broken Stitching loose Pockets too tight

from website

Reason for return

The manager of online business wishes to address at least 80% of returns by
making the fewest changes to company processes.

Which reasons for return should the manager address?
Colour different from website, Zipper broken, Button broken

B. Colour different from website, Button broken, Stitching loose, Pockets too
tight

C. Colour different from website

D. Button broken



Consider the function y = 8x3 — 15x2 + 5 with a domain xe[—1,2].

Which of the following is true for the function?

) . .. . 5

A. The maximum value of the function is 0 and the minimum value is "
.. .5 ) )

B. The minimum value is " and the maximum value is 0

.. . 45 ) )
C. The minimum value is — T and the maximum value is 5

The minimum value is —18 and the maximum value is 9

The following table gives the contribution per period for an annuity with a future
value of $1 at different interest rates and different time periods.

Contribution per period for an annuity with a future value of $1

Number Interest rate
of (% per period)

periods | (25% 0.5% 0.75% 1% 1.25% 1.5%

6 0.1656 | 0.1646 | 0.1636 | 0.1625 | 0.1615 | 0.1605

12 0.0822 | 0.0811 | 0.0800 [ 0.0788 | 0.0778 | 0.0767
18 0.0544 | 0.0532 | 0.0521 | 0.0510 | 0.0499 | 0.0488
24 0.0405 0.0393 0.0382 0.0371 0.0360 0.0349
30 0.0321 | 0.0310 | 0.0298 | 0.0287 | 0.0277 | 0.0266
36 0.0266 | 0.0254 | 0.0243 | 0.0232 | 0.0222 | 0.0212

Gi-hun wants to have $48,000 in 6 years time to pay off his university fees. He
plans to make contributions every 3 months into an account with an interest rate
of 3% pa. How much will Gi-hun need to deposit each quarter?

$1,833.60

B. $7,852.80
C. $7,900.80

D. $1,886.40



9 Consider the graph of y = f(x).

At what value of x is f''(x) > f'(x) > f(x)?

A. 0

B. b

C.c
(D) d

10 The formula for the n™ term of a series is given by
T, = 400n — 2"
What is the sum of the first 10 terms?
A. 2976
B. 407 154

C. —135718

19 954
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Question 11 (3 marks)

Evaluate

by
N / split
JL L= :
[ v
‘), e l"{"l { /cmh L{Er'\urﬁv’e’
&

W

~infel) - (2 n[z])

12 = Inl 4+ w2 &E&——  mogk \7010\

e

ﬁcf ummw\ gdv{

# 3~ 2nz+ inl LA)S tf‘df\ngf
-ln2 wbm(‘l (:\u,(
ONS WY

with  single (ogenthm
<J J

(Allow 12%In% )
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Question 12 (5 marks)

(a) Show that
1 1

+ -
1—sinx 1+ sinx

LKUS = l+;)n{+ [ - Sin -/c,emmm

= 2sec® x

(l -sinn)( (+$ in%) ckenomivv&"(
o 2
— o, /- N R
| - sins \/)‘.mpl\g/
_ 2 // No ?am\b,{
coS?x (0 \,/'{iutgm’-\ for Lus=
= 2sec’x & Linish - -
- Pus_ 5{&"“} auk -
(b) Hence, solve
1 L

+ — =
1—sinx 1+sinx

2 sectxn = 8 from_(a)
- using a to
N

l _ L Loem equgaion
Coein

2 |
COS ’( - L/—
Cos = + L

.

w < 60, 0", 240° z00°
7 P4

y A

L |

/L‘» Soluhovt Covwect

L 5



Question 13 (3 marks)

Find the sum of the terms in the arithmetic series:
714+ 64 + 57 + -+ (—48)

g =Tl 'r_',‘- T + (V\—l)(~7>
d= 64-1(,
AT FETIE T
A Tne 13¢

= 1% \/ Fl'/\('( n

l.'ev ’L('g = T_lﬂ
1)

Sig= 18 (91 + (-u8))
(4 2 < by

S‘g = 87 / NS

e



Question 14 (5 marks)

The table below shows the distribution of a discrete random variable.

x 0 1 2 3
P(X = x) 0.22 0.66 —0.1k k>
(a) Explain why the value of k is only —0.3. 2
k=< 8-k & 086 40:22 =] / (Sum_of probabilities
R:— 0.1k -~ 012 -0 is 1)
(k- 0:4)(le+0:3) =0
lez O-4 of = -0-3
but p(xe2) 0 i€ -01k%0 | explun
k<o v
S ks -3 0"’7-
(b) Find the expected value E (X). 1
2
E(X) c Ox02L+ [x0-66+ 2% 0-03+ 3k€0-3)
R i | /
(c) Find the standard deviation, correct to one decimal place. 2
2" 0 1w 4
P(x*) 022 0:66 0-03 009
J Foad EGH)
. . 2
E(X ) £ OXK0'224(x 066+ 4x003tU%x0.09 o {(X’/«QJ
=159
2 '(2
Vac (x) = E(x*) - [e(x)|
=157 _=(o 1) ‘,
= Oléoqq Py SWm—o( o(eu'a,{l'M
e . (X) = y 0:¢o99

is 0-8 (I olecPl)

= 071809609¢...

= B



Question 15 (5 marks)

A particle moves along the x axis with a displacement at time ¢ seconds given by

x=(t+1)2+t—12
(a) Where is the particle initially?
t=02> N = 32 i B =13
(o-u)’-
P o
=20 v
. Iniﬁa“;/ 20m to right of ongin..
(b) Show that the particle comes to rest when ¢ = 3. 2

n

V= A (\-2)(32)(0(%“)—3 + )
ot \/ (,(LLLZ_{/\"*’Q\. P&

vz =6k +
(-é-r!)g
when at rest v:=0
Q0= 64 <1
(E+0?
(£4)° = 64 solve eguad fo 2e0
tel = & R sul in €3
t =3 v and shou v =0

oy ?wﬁde comR o rest whey 53

Question 15 continues on page 15

<14 -



(c) Find the total distance the particle travels in the first 5 seconds.
Answer correct to one decimal place.

i + —— =
| &4 ya o)
J; t=0

At £23;: x= 32 +32-12 dn
B+ fleoh Kad

xE =1

L,‘f
Bt £=5: 3 : 32‘ +5-12 - Pa("(".C{C moves ‘o 'H“C
(‘;*')1 ﬂ'&k‘f’ ofter 4=3
- -b5 -
q P> S
' t i Lo
.l | -5 20
t=3 i L
" Distonce tavelled = 20 +7+ (1-2)
/cv\s;,&.’

| = 27149 (( Nec P')
/V\(M\/ j{-v\d)ém"fg "
o 'ud (l L@Q{\({gi 7L gfc-m
umc{erg{’mcuv}fj Hhe parh'c(e, (S

MO\/M\L’J o e ,1(,(le€5’ [ine .

-15-



Question 16 (6 marks)

Elsa borrows $720,000 from the Bank of Arendelle at an interest rate of 6% per annum

She makes a monthly repayment of $M. Let the amount of money owing directly after
her nt" repayment be denoted by A,,.

(a) Show that after her second repayment Elsa owes

A, = 720 000(1.005)2 — M(1.005 + 1)

670 = 0008 A';— '720000/1 005\ -M_ ,vmuakk"’

Ay = A, (1.005) -m 4// @ /

(’I.Zo ooo ((-005) —M)(a ovs) -M |
Ay = 720 000 (1-005)* —m ({-005 +1)

N

Y

(b) If Elsa wants to repay the loan after 30 years find the value of her monthly 8
repayment M to the nearest cent.

=
A= 120 000 ( -005)" = m (1:008"% ... +1005% l-OOST')
Repaid apter 30 x(2 = 360 monﬂ«rs

YT !,.v(d(fmfl
A,’é 0 \/ﬁZd’lvlc] ’0 (T;’c 30D ; /C(l) S
(12
0 = 120 000 (| -00’5g M ( ' ( lo:;é\%,))ﬂ,,mw
|-005 —\
I
M(|0053“11 )\ = 720000 ({ -005)360 Many chudents
0 V05 / ug%k 369 het,
M = 120000 Lt 005) (o 00% )
|- 005 360 _ |

M - $k;3(6-76 ‘// (nearcn‘ cent )

Question 16 continues on page 17
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(c) Elsainstead decides to repay $4,500 per month. How many months faster will she 2
repay her loan? Answer to the nearest month.

Need to fnd n  sach Hhat R-0:
120 000 (L:005)" — 4Goo / [-005 —!,\

@) =
\/Cums ﬁumﬁ ©-005 -
0z 220000 (1.008)" - ‘looooo(l oos"_) )
©.z.220 000 ((:005) = 900000 (1:005) + J00 600
180 000 (1-005)" = 900 ©co
L.005" 5

In (1'005“,) = mbG

N 'V\((-Oog)s (n G
.z ,” 2
I |-005 a wc.m(@o( heg

nz= 322-691632...€
She _will -mq ofd loan after 322 wionths (,,ewe l\>

360-222 = 37 wpnllhs ;ﬁas-/&/’
\/.(,\,(\_SN',L(
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Question 17 (5 marks)

(a) Differentiate x2 In x / / 2
-‘i Clx = L & 23
s %
o
= W+ i Vo some
KL&W{' J(‘U
We prduct nde

(b@evaluate 3
e
f xInxdx
1

Mom/ SM%"'S

e
OUA et & r 2% [na¢ ot ‘\/é‘nt’, u.f\r&.‘i’ L )
wndecstind o z 1, monipidedhon (7 o7
M‘mldm — re’(ZK I 4—%)— 2 da
(iv\eoﬁm o : f (
wse {)rﬁ'(a) g 1 ll:_x"lnx o8 Fom (@) /“{ﬁ;
1 e as ontidenvichve
\ r 2 4.1 £ ( . ) 7
= 1| (e*fpe = &) = (Dot - 1)
Y T = =
3
- < i
= ij—"i + 1]4 /
— 61-\' ,
L

=18 -
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Question 18 (6 marks)
A group of 40 adults were surveyed as to whether they paid a subscription fee to watch

sport or television series online.
The following answers were given:
e 12 adults only pay for sport

6 adults pay for both
e 8 adults pay for neither

(a) By drawing a Venn diagram below find the probability that an adult surveyed
pays for television shows.

r—;,(—s/ &
’l_' M t(,&"k/

Some studeds did met dredd Yew rocts “g (e

H+60+8+(2 =z 4O
n = {Lf’

Ploay foe 1) = 20 - | |
( L(_o 2 l MC»I"k'

(b) An adult is chosen at random. If it is known that they pay for television series,
what is the probability that they also pay for sport?

P(S!oo:"f‘,'r\/) - o

20

-
.

2.
10 ". l,‘v\:/w/k-

Question 18 continues on page 23
We Guestion w=s 3“”” -
-99.



(c) Two adults are chosen at random. What is the probability that they both pay the

3

same types of subscription fees? Do not include the people that pay for neither.

P(both TV only)e 14 o 13 - 182 7]

Lo = 39 1560 |

2 marks - Corteck

P (both sport onby) s 12, 0 _ (32 | 1 wark - come

P rodress

ko 139 [560

P (both Tvandsport ) = 6, 2 - _30
) , g ‘-&O 5" (5‘60 "
P(bo‘("\ fmll (mm?) = 182 + (2430
|5 60
= L3 el i Mo

g5

- S)Ow\ (-3

Stk ende -Aﬂgd— fo T uclole pe,@[,p('e

dd

J\)ﬂ»\mj "\G/\L‘H\,Qlf\) v Ha 1/—9{‘*‘/@ | Q'iq'
- © T a\( = ( , 'C)-" »(
P(beth Tve j) , ;{' ><_f_ ) £ Q)(awl\[‘/‘\i

e 1 3

-25.



Question 19 (6 marks)

An expedition leaves camp A and walks 10km on a bearing of 050°T to camp B. They
then walk 8km on a bearing of 200°T until they reach camp C.

(a) Add the information from the question to the diagram below. 2

B som & an B il
1 L’uuuvk — L or Oz Corteel

(b) How far to the nearest km do they need to walk from camp C to camp A? 2

SABN, = 180°-50° = (30°

{Age = 260°-200°-130° = 20°
Act = 10°+ g - 2 (10)(8) 93,5/30/0\5
AC = \Jlek-8003 (- Acso) -
AC 5 ke (m’ares'/' lu\)

11

X oS — Corred  answer rounded Yo
Neareqgd Kur .

1 warle —p  Corpaitl, Suleettulig i ato
He  Sbide  rule Y

Question 19 continues on page 25

é'@,wc&h/) dowe W o
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(c) By using the cosine rule to first find ZACB, find the bearing they need to walk on 2
from camp C to reach camp A.

| gn(inc(«) AC =5 : (P usinf} AC= Jlewsoxfz

Cocdnce = 548’ —IO_ cos{ncg = (64 ~8’0\f§ +8%10"
<ae =z 91.9032017...° <A58:Cf’7-52?—‘f§/‘5“.-.
{Ae® = 97° 54 (neacest CACB = 97°31" (nearest
min) mtﬂ)

/ (CGNz : 260°-200°: [60°
<[§CN3 = |€0°-(60° = 20°
/ <0CN3 = <Pk — 20°

ﬁeaﬁ’ng 1S 360° - (Acr\); /
= 360° ~ (<hc@ -20°) /

\ = 380°- \<nc8 ] /
N\, /

= 282°6" T or  281°T o 282°29'T

92 porfs —>  Corteid  Anguen

l Lt/u)wv/’& _—> Coume OM/\L Uo e oS |

-25-



Question 20 (8 marks)

(@) Solve |x|=;§-x+3 2
X = %7(4-3 o - = éwx-f;
Ly = x4+ { “lx = x +6
n = b -25 = 6
H = -2
. s —2 b

L ot %&’/‘ & oc z\ Co™ f‘\o/gi’l == (v”d/“ﬂ/\
Y

(b) On the axes below draw a neat sketch showing the graphs of y = |x| and 2
y = %x + 3. Show the x and y intercepts and any points of intersection.
Y 4 ye(|

-6 - é X
BJWL\ 6/-4%; —5 1 marks

@I \h@hﬂﬁtﬂ&% . A .
’ (\;‘:\w/’:s Shewns 7 1 ok

Question 20 continues on page 27
Sewme. <huleds drewn Hig (CS (\cz,f A Y o
d\\d o 2 Xxtemd .'(' ,@agc;,(,:/) SO W
%Jz/j D ke cecthl
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(¢)  An area between y =
where k > 0.

[x| and y =%x+3is bounded by x = —2 and x = k,

Find the value of k such that the area is 10 square units.

ey ¥ B el Zxetea) du
- /% YN

& F°3K+3d«

A o= =2
...... pis
=r§_&’“-e3x’f°
:%xgxz L & s
= 3 2 o= 5 +3(-z))
R g 2
=93 1 woude .
o Newd Tu® wob, .
b Aoz L xbyh k<6
77 sl x3xb
y 2
7:("'5'_‘x+3~7( dae L wipat
Jo o
74
7=F-i—x+24« Bt e <6
Jo
| o s
7 - ["-‘—‘-M -(‘ngn k = 6—2\’2 oy\‘\/ 1,445),142-’
T=-Li" +3k - O T ——

h —rzk+36 = g
(e-6)* . g

k-6 = 42J7

k= 623z

waﬁj dova_ | /l/Law s
b o grotn

K 27 -
Ji R +3 ~/7(/ a

—-2

J,ﬁ i &LWQ miﬂ‘%ﬂ



Question 21 (5 marks)

The water depth d in Penrith harbour ¢ hours after the first low tide of the day can be
modelled with the equation:

41t
d =5.2-0.8cos (— t)

25
(a) What is the depth of the water at low tide? 1
if Lo d=5-0¢
(Rt (ow = LYy opn
Hde )
(b) If the first low tide of the day occurred at 6am, what time does the next low tide 2
occur at?
2.T _
Penod = e [on] b bc57-0.8cog lﬂfé
g
> / ~0-8 : -8 cos wgw
2
= 125 l cos bre ¢ - |
S Nex+ (ow fole \ zsznr, Y, o 2 wmenks ~Gorrec
a_" 6 7;0 Oy \ Zg (" = 0‘ IZ‘g 1 n/@ffl(’ - M‘\VLCV
’ J . R2.irofsS
610 prm

(c) Draw a neat sketch of the depth of the water in the harbour from the first low tide 2
until the second low tide of the day.

du (g é
- g’
o
5.2 +
! (%, k)
T \ 2
— A s clearly Sheson
. Bl = A ol Q/“N/f\ﬁ v
1 s fules il Aol %"& -
/Vl/l"‘j o -28 - prarnd Very

poiiti  but The 7T



Question 22 (4 marks)

Gout is training for the big 100m race at the end of the year. He is keeping track of the
total number of hours that he has trained for and the times in seconds for his 100m, and

recorded this data in the following table:

v |36 [82 |101 11.1 14.8 176 (208 [225

Hours (h)
Time (t) 142 113.9 | 13.7 | 133 134 1129 |12.8 12.8 1124
(a) Find the equation of the regression line for Time t as a function of Hours h. 2

te 1437 =~ 0:09h (velues fo

2. erc, Pl )
2 t\z\z;mJ“\S — C(/f*-(\-«(,p— answ enrs
1 wol — Seww. errerg
1

(b) Using the equation in (a), how many hours of training would Gout need to
complete to run the 100m in 11 seconds?

=t n=z 37 -po.09L

0-09h = .3:37
h = 37.444 "
A il N >
he37-4 (one dec Fl.) q &m&q well  donk

%) J
(c) Why is your answer to part (b) not reliable? 1

A _time of 109m s an eK‘hZ(fofcuﬁ'm bor_the
dotnset . I/t s not juqmwf'ced tant the. NMMJLI’D
identified _in (@) (1 chill qff/?/ fo_values € < 12:4,

4 Wwé.e».— 0{7_ O‘ttb?//\- 2 X P(aku‘:t;yvu\ weie thi@(’
1 :
J but marh weao oaly guardoof

we 22X ()(DLV‘@ﬂ«;L Cl‘v\v;‘f’u‘”\:? _Qx‘/w:fc (alie >

bo Stk
J

-29.-



2025

Teacher Name: .......coovveeiiieiiinnn...

Penrith High School NESA Number
HSC TRIAL
EXAMINATION

Mathematics Advanced
Section II Answer Booklet 3

Booklet 3 — Attempt questions 23 to 27

Instructions

Answer the questions in the space provided. Sufficient spaces
are provided for typical responses

Your responses should include relevant mathematical
reasoning and/or calculations

Extra writing space is provided at the back of the booklet. If
you use this space, clearly indicate what question you are

answering

Write your NESA number above

Booklet 3

Functions

Trigonometric Statistical Analysis Financial Calculus
functions

/4

Mathematics
/26

23

24,25,26,27

Please turn over

-31-




Question 23 (4 marks)

The part of the graph of the odd function y = f(x) where x > 0 has been revealed on 4
the graph below. The graph of y = f(x) passes through A(2,1), B(4, —6) and
C(6,—4).

The function h is defined as h(x) = f (g) + 2 with f(x) defined for —o0 < x < oo.

Draw the complete graph of y = h(x) on the same axes over its entire domain, clearly
showing the new locations of the points A, B and C as well as any asymptotes.

Ky

[T~
N

M~
(- -] ©

N

\
\
RN

\
b

14)

‘\\
i
S
w
N

L=~ x=b

% A /a/yf, number ‘7[ Student }mpéaf on/7 on the /”gét
hotl ol the. number plone, /. eaw‘/z/ He ofher side blank.
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Question 24 (7 marks)

Aneeka and Brian are investigating areas A and B respectively on either side of the
graph of y = In x as shown on the diagram below:

y=Inx

(a) Find the value of a. 1

a<die”
= 2

. —>n=2 (Tio tropeRiume), not 2.
?00 (b) Brian uses the trapezoidal rule with 3 function values to estimate the areca B. He 2
g approximates all of the values used in his working out to 2 decimal places where

necessary.

What is his estimate for the area of B?

2(2)

= 377 (22p) (D

Alvernctive :

. el
.............................. - S B T N O A L
Ares-= D (r@-lf-‘ &xlw%+2>
="EFE (2780

Question 24 continues on page 34
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(c) Aneeka evaluates the area A by using an integral against the y axis. What exact
value does she get for the area A?

Common mhistakes

Question 24 continues on page 35

-34 -



Daﬂf( (d) Brian considers the area A + B and uses his estimate of the area B from part (b) 2
(e and Aneeka’s answer in part (¢) to find an approximation for the value of e.

What is his approximation to 2 decimal places?

Kectapale, = A + 8B r_— 1.
e*xz = (&-1) + 777 , B _|”
Re" = e~ + ZF7] -—
6z 6.77 =

e = [¢77  (since e>0)

¢ = Q.60

~ Qe = et~ +R77

2

Qe = W 159

No calculate r :\aor e,

Y7 :
90“ (¢) Why is Brian’s approximate value for e an underestimate? 1

WM

Since the graph of J=bdax I3 Goncave oo,
1he Tmpe’gofda/ rule gives an underestimare
of the area belw fhe curve.

Hence, the estimation of ¢ is on underestimation.

-35-



Question 25 (7 marks)

(a) Draw aneat sketch of y = x3 — 6x2 + 9x — 3 onpage 37 showing the y intercept, 6
all turning points and all points of inflexion. You need to determine the nature of
any stationary points that you find. You do not need to find the x intercepts.

ﬁ" ‘f—l‘ﬂ'ﬁ, s“b x,—:o)
4--2

J=3x* —12¢ +9

For Stationory points , S uvb J ‘=0 ,
3x*-/2x :f-9 =0
x*-g4x+3 =0
(x~3)(>x—1) =0

X=3 or = |

CJ =5 J= | @

Y= Lx —r2 € Not “locad max’ or ‘max’
When x=3, Y =(@)~12=650 UV _—Must show.
> Minimun Turning polrt, at (3,-3D
When x=1 Y= £(1)-12 = -é@ /\
<. Maximum -twnmﬁj'po?nt ot (1,1) @

For p::ssrlple, fn-ﬁlec:('u"m points Sub. r\J” =o,
é’c —-12=0
x=2
g=-
Check ~F°r concCovity ,

............ zi | [ 2 > A.h4ug{ fjﬂobJ
3 1col o |[ErT
— +

= Paint, off wnflection ot (2,-1) (D

Question 25 continues on page 37

-36-



(b) For what values of k does x3 — 6x% + 9x — 3 = k have 3 solutions? 1

-3 < k < |

Commen mistake
« -3< k<
Only +wo Solution When k==3 or |

D

/ (2.,-1)
)

Cowman ms talees

-37 -



Question 26 (4 marks)

The tangent to y = tan x at the point where x = ¢,c € (0, g) is drawn on the
diagram below. The value c is chosen so that the y intercept of the tangent is —c.

4 Yy =tanx
y

tanct -~

AN
0

v
Daﬂ (a) Show that the equation of the tangent is
M
we y = xsec’c — csec’c +tanc

C"/":: Seczx.

when x=c, 4= tanc, O

J'=8ecc (D M _+ Sec*x

E9Lotion of toment,

le gl m (2(_-%,)

J - tanc = Sec *c (x-¢) (D

g = 3cSecre —csecc + tanc

Question 26 continues on page 39

-38 -



Opor ™

A d,\y () Show that the gradient of this tangent can be simplified to

c2+41 1
c2

73":?6m‘ passes through (0,~¢)
) M= xxsecte — csg,c"c + tanc
"Z= - csext < + tanc
~c=-¢(1+tan*c) + tonc
~C = —C—ctan*c + tomc
¢ton*c —tanc =o
tanc (C‘tanc—l) = o

tanc =0 on Ctonce -1 =0
c=o tanc == L[] —
Not pessible ton*c = 2=
' S
Since Ce(%;%) (4 ton'c = C'v"l"\
CL
g&:"{, pa l‘f»
3
lternstive " Grodient = €1
b
m = ‘faﬂc "(' C C
C—-o
Secic = tenctc BHemative © =
< (0/"9/ (C,'famc>
[+tane = L20C7C o 92— 9,
C + ctan’c = tonc+C X=X,
Ctan*c —tanc =O ~ tonc + C
C -0
tanc (Ctanc~1)=0
JC'— te (Q"Aca, ta L
: = ¢ ne=
. = C)
_ tc* L
(+c*

=

2

C
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Question 27 (7 marks)

The population P of bin chickens on the main oval t days after school starts for the year

P(t) = 200 — o3

(a) Show that the rate of growth of the size of the population is

_888—0.21,‘

P'(t) =
©) = T3 1000202

P(t) = 200 — 44 (14 o€ )"

P/(t) = 44 (-2€°* ) (1+ 10 Y (choin rule)
_ 88 -~0.2ut -

(1+ 1092t ) & A large number a;Z Students
Useol +he gustient rule.

(b) Find the range of P(t) by considering the value of P as t — oo. 2

Sinca Pt) <o ]4/ all t=o0, P(‘ﬁ) s a(eC/‘eaS:)t? 74!161‘10/)
re. P(t) is max when t=o.

Plo) = 200 ~iin = (46 < Sheul Steps b P29

Ao t—oo , ¢ —= 0O > p(t)— 200 — Uy =156
s 156 < p(t) < 196
\/-N

A o % Pt + 156
-y L

* [18L,156) 727

(c) Show that the rate of change of the population can be written as

2
1
;(t) m(P — 156)(P — 200)
-~O.
P([t """" = '—gge /‘4UWJ v'\\
(14 10 'z"’) T
Qe 4
— /\ —
[+ o2t | + 108
-0.2t
. 2e” o [P ( X e
"""""""""""" R R 260 ) 4'/*U?'P‘-'2°9“( Flogo?t




—~o2t
1 <P~200> <44 + 4<toC -44-)

= A R 44 ((ps@>2t) A
220 (P-2e ) ( (/'f-,La/e"°‘% t+ loe ™2t
4«
e R G (P~2ee)- (44“" """"" T1oa5%® )
S <<t \
= P2y (Ges 15
220 ( P _) ( (1 eo_ 2t /

— L (p2ec)(PotbE)

220

..o

£ 1 P= ZOD ot (s substituted into

PU) = 5oz (P-156)(P~202)

Ounrgrdeel 2 marks only Ff Ml Steps are Ceﬂ’fle‘f&?
Correct ] otherwike , ,ccw?:o/‘a/ed 'E'e/b

Must net mampulate the €quartivn Thot neecls

-+ ée//wen.

(d) Hence find the population of bin chickens when the population is decreasing at its 1
fastest rate.

Pl(t) = 33m (P~ 158D (P-200)
Th."\s ’:\s o Pambolc., with P-fn‘f:efCEp’fg 04—
(166, &> ond (205, 06). '

Siaca it S ConcCave WP, the mintmuwn wolue
o-ﬁ Pl ockws ok 156 200 128

2

. The Por)ulla'('(or\ IS de,Cf‘CASMA, ot +he —paﬁe,&-('

rorte When P=(F%.
End of paper 7
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