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HSC TRIAL EXAMINATION

Mathematics Advanced

General Instructions

e Reading time — 10 minutes.
e  Working time — 3 hours.

e  Write using a black pen.

e Write your Student Number at the top
of every page.

Total Marks — 100

Section I — Pages 3 -5
10 marks
Allow about 15 minutes for this section.

Sections II-1V — Pages 7 — 30

90 marks

e Attempt questions from questions 11 — 34.

e Answer all questions in the booklets provided.

e Allow about 2 hours and 45 minutes for this
section.

This paper MUST NOT be removed from the examination room.
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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 graph of a relation is shown below.

YA

" |

R

What type of relationship does the graph represent?

(A) One-to-one

(B) One-to-many
(C) Many-to-one
(D) Many-to-many

2. A function f(x) is given such that:

k k
[5 Faydx =2 [ £ () dx.
Which of the following could be a possible function for f(x)?

(A)  f(x) =sin2x
(B) f(x) =cos2x
(C) f(x) =tan2x
(D) f(x) = cosec2x

3. A dieisrolled twice. Let events 4 and B be:
X = {The firstroll isa '1'}

Y = {Sum of two rolls is 7'}
Which of the following statements is true?

(A) Events X and Y are independent.

(B) Events X and Y are mutually exclusive.

(C) Event X is a subset of event Y.

(D) The probabilities of events X and Y are different.
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4. Ben scored 53 on a test where the scores were normally distributed with a mean of 41 and
a standard deviation of 7.5. If the scores are adjusted to have a new mean of 44 and a new
standard deviation of 6, what would Ben's adjusted score be, to the nearest whole number?

(A) 52
(B) 53
(C) 54
(D) 55

5. Let f(x) = x3 — 3x2 + 2. In which domain is the function decreasing and concave
down?

(A) (=,0)
®) O
© @12
D) (2,)

6. A regular hexagon is inscribed inside a circle. Given the area of the AABO = 14 ¢cm?,
what is the perimeter of the hexagon to the nearest centimetre?

~__
NOT TO SCALE
(A) 439cm
B) 420cm
C) 341cm
(D) 31.0cm

7. If f(x) = vx and g(x) = In(x — 1), what is the domain of the composite function
flg(x))?

(A)  [1,0)
B) [1e]
€) [2¢€]
(D)  [2,)
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8. A probability density function is given below:

x—1, 1<x<a
fG) = {O, else where

Which one of the following, is the correct way to find the value of 'a’?
(A)  Thelargerrootofa? —2a—1=0
(B)  The smaller root ofa? —2a—1=10

(C)  Thelargerrootofa? +2a—1=0
(D)  The smaller rootofa? + 2a —1 =10

9. Which of the following functions best represents the graph below?

]

T = } H» X
-n/ 2n T2 I
3 3 3
A4

(A) y=tan (4x + %)
(B) y=tan (4x + E)
(C) y=tan (Zx + g)
(D) y=tan (Zx + E)

10. The function f(x) = e* is transformed by a horizontal translation of log, 2 units in the
negative x direction followed by a horizontal dilation of scale factor 2. What is the new
function g(x)?

A) g = 2e
(B) g(x)=ze:

©)  g(x) =e*
D) g(x) =2
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Mathematics Advanced
Section II Answer Booklet

30 marks.
Attempt Questions 11-19.

Instructions e Write you student number at the top of each page.

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

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

e Extra writing space is provided at the back of this booklet. If you use
this space, clearly indicate which question you are answering.
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Question 11 (2 marks) Marks

Evaluate x when x = log;; 32 X logs, 31 X log,930 X ... X log, 3 for x € Z. 2
Question 12 (5 marks) Marks
Given the equation of a circle is: x? — 4x + y? + 2y — 4 = 0.

a) Determine the centre and radius. 2
b) The line y = mx + 2 is a tangent to the circle. Determine the values of m. 3

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 13 (4 marks) Marks

The ages of 26 million residents of Australia are normally distributed with mean of 45 years
and standard deviation of 11 years.

a) Calculate how many more people are older than 56 than are older than 67. 2

b) Determine the percentage, rounded to the nearest whole number, of individuals under 56

who are also younger than 34. 2

Question 14 (2 marks)

Solve 3 sin? x —+/3sinx = 0 for — < x < 7 to 3 decimal places. 2

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 15 (3 marks) Marks

The subjects that a group of university students take is recorded. Out of the group, 24% of the
students do both Statistics (S) and Business (B), while 10% do neither.

S B

0.1

a) It is known that the number of students in the group that take Statistics is twice the
number of students that take Business. Find the values of x and y in the Venn diagram
above. 2

b) If a student is selected at random, find the probability that they are not taking Statistics
given that they are studying Business. 1

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 16 (3 marks) Marks
Consider the functions:
f(x) =12x — 4| and g(x) = |x + 1]

a) On the same number plane, sketch the graphs of f(x) and g(x), showing all important
features. 2

YA

4

=

-

-2

b) Use your graph to solve the inequality: 1
[2x — 4] < |x + 1]

Question 17 (3 marks) Marks

The derivative of a function is given by: f'(x) = e* sin x.

a) Differentiate and simplify g(x) = e* sinx — e* cos x. 1

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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e

b) Hence or otherwise, find f (x) if it is known that (1) = 7” 2

Question 18 (4 marks) Marks
Given the series 1% + 2% + 4% +8 8—11 ... . Find the expression of the:

a) general term. 2

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 19 (4 marks) Marks

The decibel level of a sound is given by the formula:

I
L =10 10g10 (w)

Where L is the sound level in decibels, [ is the intensity of the sound in watts per square
meter.
a) A chocolate making machine produces a sound with intensity of 2.5 X 107> W /m?2.

Calculate the sound level of the machine to 4 decimal places. 1

b) A nearby industrial coffee grinder produced a sound that is 20 decibels louder than the
chocolate making machine. What is the percentage increase in sound intensity produced
by the coffee grinder compared to the chocolate making machine? Leave your answer to

the nearest whole number. 3

End of Section I1
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Section II extra writing space.

If you use this space, clearly indicate which question(s) you are answering. Leave at least

two lines between each question.
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Mathematics Advanced
Section III Answer Booklet

30 marks.
Attempt Questions 20-27.

Instructions e Write you student number at the top of each page.

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

¢ Your response should include relevant mathematical reasoning
and/or calculations.

e Extra writing space is provided at the back of this booklet. If you use
this space, clearly indicate which question you are answering.
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Question 20 (7 marks) Marks
Let f(x) = x3 —6x% +9x + 1.

a) Find any stationary points and determine their nature. 3

c) Sketch the curve, showing all important features (you do not need to find the x intercept).
YA

6

-3 -2 -1 0 1 2 3 4 5 6 7

=Y

-
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Question 21 (1 marks) Marks
The z scores on a test are normally distributed such that P(—N < z < N) = p for some

constants, N > 0 and 0 < p < 1. What is the value of P(z < N) ? 1

Question 22 (3 marks) Marks

The diagram shows the graphs of the curves y = sec? x and y = 2tan? x for 0 < x < 2m.

y
A
vy = sectx
1
¥ o O
2 73 y=2tan’ x
0 : -
n T 3n 2n
2 2
a) State the periods of each of the two curves. 1

b) Show that the x coordinates of the points of intersection of the two curves are

solutions of the equation tan? x = 1 and solve this equation forg <x< 3;” 2

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 23 (2 marks) Marks

By using the trapezoidal rule with 4 subintervals, estimate the area under the curve for: 2

f04 In(x + 1) dx.

Question 24 (3 marks) Marks
Let the equation of a curve be f(x) = exx+1. Find the equation of the normal to the curve at
the point where x = 1 in general form. 3

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 25 (3 marks) Marks

A car travels at 40 km/hr on a circular curve whose radius is 500 m.

a) Find the distance, [ km, that the car travels in one minute. 1

b) Calculate the size of the angle 8 through which the car turns in 2 minutes. Give your

answer to the nearest degree. 2
Question 26 (3 marks) Marks
Differentiate f(x) = In(tan? x) and simplify your answers in terms of sin x and cos x. 3

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 27 (8 marks) Marks

A continuous random variable, X has the following probability density function.

F(x) ={e_%x, for0<x<k

0, for all other values of x
a) Find the exact value of k. 2
b) Write the cumulative distribution function F(x) of X for —oo < x < oo. 2
c) Write the simplest exact form of the median of X. 1

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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d) Let X be the duration, in seconds, it takes for a student card to be registered by the school

scanner. In words, interpret the value of the median in the context of this situation. 1
e) Given that 3P(X < ¢) = 2P(X > ¢), evaluate c to 3 decimal places. 2
End of Section IIT
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Section III extra writing space.

If you use this space, clearly indicate which question(s) you are answering. Leave at least
two lines between each question.
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Mathematics Advanced
Section IV Answer Booklet

30 marks.
Attempt Questions 28-34.

Instructions e Write you student number at the top of each page.

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

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

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

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 28 (2 marks) Marks
1

—6x2
Evaluate j_ ) m 2
Question 29 (3 marks) Marks
Solve the equation 1 +4 + 7 + ---+ x = 925 . 3
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Question 30 (5 marks) Marks
A right circular cone has height, H, and a base of radius r. A square prism is inscribed in the
cone so that the base of the prism is on the cone’s base. The prism has height, h, and a square
base of side length x.

T

T il ettt

a) By using similar triangles, show that x = 2R (1 - %) 1

b) Determine the height of the prism, in terms of H, that will maximise the
volume of the prism. 4

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 31 (2 marks)

Marks

Sketch the graph: y = —2cos(2mx) for —1 < x < 1.5 and show all important features. 2

Question 32 (5 marks)

Marks

A venetian blind consists of twenty slats, each 2.5mm thick.

When the blind is down, the gap between the
top slat and the top of the blind is 27mm and

the gap between adjacent slats is also 27mm, as

shown in the diagram below.

127 mm

e

127 mm

2.5 mm

When the blind is up, all the slats are stacked
at the top with no gaps, as shown in the
diagram below.

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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a) Show that when the blind is raised, the bottom slat rises 540 mm. 2

b) How far does the 19th slat rise? 1
¢) Explain briefly why the distances the slats rise form an arithmetic sequence. 1
d) Find the sum of all the distances that the slats rise when the blind is raised. 1

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 33 (7 marks) Marks

The graph of f(x) = v/x is given below.

a8
y

a) On the same set of axes, sketch the graph of g(x) = —2vx — 1 + 3. 2

b) Describe the sequence of transformations applied to f(x) to obtain g(x). 2

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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¢) Find the area enclosed between the curve g(x), the line y = 4 — x and the x-axis.

Considering only the region that lies above the x-axis. 3
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Question 34 (6 marks) Marks

The hours of daylight in Sydney can be modelled by:

y(t) = 2.24sin (’%t + 1.34) +12.19,

where y, the number of hours of daylight and ¢, is the months of the year.

(i.e.: t = 1 represents January 1%; ignoring leap years)

a) In this model, what is the maximum number of daylight hours in one day? 1

c) A scientist needs 13 hours of continuous daylight for an experiment. Between which dates
should they be looking to run the experiment? 3

End of Examination
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Section IV extra writing space.

If you use this space, clearly indicate which question(s) you are answering. Leave at least
two lines between each question.

Section IV extra writing space.
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If you use this space, clearly indicate which question(s) you are answering. Leave at least
two lines between each question.
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s 2)s DA HC  s)8
Section I ¢)c 7)0 S’)A q)C IO)A

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 graph of a relation is shown below.

YA

o —

> vLr R

R
et V
I

What type of relationship does the graph represent?

A) One-to-one

One-to-many
(C) Many-to-one
(D) Many-to-many

=Y

2. A function f(x) is given such that:

[* fG0 dx = 2 f) f(x) dx.

Which of the following could be a possible function for f(x)? ,
L —+
A)  f(x) =sin2x I ) k
@” f(x) = cos2x L
) f(x) =tan2x f oF b¢
(D) f(x) = cosec2x X S mY
3. A dieisrolled twice. Let events A and B be: _ r?
3 s
X = {The firstrollisa 1’} w il 4 A
! 'I' ’fz l, 3 ’¢ "r
Y = {Sum of two rolls is '7'} .: 9
Which of the following statements is true? T 2
7 -
Events X and Y are independent. :. 7 —
(B) Events X and Y are mutually exclusive. —_—
(C) Event X is a subset of event Y. 617

(D) The probabilities of events X and Y are different.

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Ben scored 53 on a test where the scores were normally distributed with a mean of 41 and

a standard deviation of 7.5. If the scores are adjusted to have a new mean of 44 and a new
standard deviation of 6, what would Ben's adjusted score be, to the nearest whole number?

(A) 52
(B) 53

54
(D) 55

zz= S3- 4/ [-6= %X~ 4%
7-S 6

= /6 : 53-C

5. Let f(x) = x3 — 3x2 + 2. In which domain is the function decreasing and .concave

down?
0D
© @12
(D) (2,)

A regular hexagon is inscribed inside a circle. Given the area of the AABO = 14 ¢cm?,

what is the perimeter of the hexagon to the nearest centimetre?

(A) 439cm
(B) 42.0cm
@ 34.1cm
(D) 31.0cm

Az 3‘)‘24”"‘6

Ll 2 en T
A 0 % -‘r 3
I o3 .2
. dxd3
I4=3*3 7
v
r- 56(r>e)
NOT TO SCALE
- éx 5‘6\-.

7. If f(x) = vx and g(x) = In(x — 1), what is the domain of the composite function

flg())?
A L)
®) [Le]
© [2e]

when % t 2,

f(u)=‘/; br %30
g0x) = A (x-r)

/\(va-)) > Jhalxc-r)

V! = 0

s DY X2
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8. A probability density function is given below:

Which one of the following, is the correct way to find the value of a"7 -

(B)
©
(D)

9. Which of the following functions best represents the graph below?

[

(A)
(B)

©

(D)

10. The function f(x) = e* is transformed by aﬂq

fo ="

The larger root of a? —2a—1 =0
The smaller root of a®? —2a —1 =10
The larger root of a? + 2a —1 =0
The smaller root of a®? + 2a —1 =0

1<x<a
else where

H—+—p X

«

y = tan (4x
y = tan (4x
y = tan (Zx
y = tan (Zx

function g(x)?

O

(B)
©)
(D)

g(x) = 2¢
g(x) = %e;‘c
g(x) = e
g(x) = 2e?*

NERSTEFSERCTE
N’ e e

+ + + +

O

@ N Le

J

wla 4+

-
-

2 T

/a(x-f)Jw
[ = [,_ .

ot
I-
0*-.:"::_
2
2
O ==& ~
P= 3
__,_ﬂ'
,,-:.9.
=

a)-—

Aa—

(3-1)
/

vl

2a -/

orizontal translation of log, 2 units in the
negative x direction)followed by a{horizontal dilation of scale factor 2)What is the new

xt/n?
In2
x
e -
%
2e

[P}
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Mathematics Advanced
Section II Answer Booklet

30 marks.
Attempt Questions 11-19.

Instructions e Write you student number at the top of each page.

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

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

e Extra writing space is provided at the back of this booklet. If you use
this space, clearly indicate which question you are answering.
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Question 11 (2 marks)
Evaluate x when x = logs; 32 X logzo 31 X log,930 X ... X log, 3 for x € Z.

..... log 22, . [Ieg3r .197%°. xff,zi,,{,:,z,i
0

[ °J 2/ [.q\.?,.-.’f'.?. .............. [o92P o ......1]o P /o9 .2

fo realtsne Tfhe ,aa.F-fun

Question 12 (5 marks) Marks
Given the equation of a circle is: x? — 4x + y? + 2y — 4 = 0.
a) Determine the centre and radius. 2
.................. (CTR D N 20 N A AL A
e e
Done well /
............... (cc7-(5")f- 3 s
®
3

b) The line y = mx + 2 is a tangent to the circle. Determine the values of m.
A= 0 Svb ymxra D (ysl)

For fongent A=0 SVE gEmxdc T.lor .
| Y I e - . S
................ % ’-‘IH""*’""R"""M"?-“?
| )it m’x® ~ 4x # Cmat&r9-90
Lo x®Ctam?®) = xCom=-8) 4 20
> (tm-d) = k(m?er)(e) 20— @O

........... Jém"‘#am‘f‘/é“/é'ﬂa-M:‘)
.................................... SR A s SO - T
.................... M (S m h ) = O
.............................. Yms o0  Smo-fazo | o Befh sefutons
................................ M-°'"=§ [t O
*_.miffake » m7x’ = many & Puskoda... 200000 .
e - ...fqgfa.r..z'..s.'.rioj ........ 0m> - 4¥m = o . St denfe Livnd
wrrde 4m
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@ ~ correct froéaéf'/ﬂ:y Wh‘y cafc or table

Question 13 (4 marks) Marks

~ corrtef anfwu m "mini on'
The ages of 26 million residents of Australia are normally distributed with mean of 45 years

and standard deviation of 11 years.

a) Calculate how many more people are older than 56 than are older than 67. 2
/13 -5'/. ml
wWelt done !
=16 =26 716 %6 26 %6 ... T A A,
J2.23. 3% 45 .56 6T .78 ... 2267 2a3 A
L >
............................................................ o PCa2r) = PCx>2a)
M2 ox 13:STmakxrel (zpSEsif (rnpC2e2)
............. S LKA 5008772 00943
i L(22.60 502 09772 2 020228 : o r3sg x 6xrl
PC>5¢c)= 1- 00403 =0/SFT . 5 49406 x o€
(01597~ 06,0228 x26x10) o
b) Determine the percentage, rounded to the nearest whole number, of individuals under 56
who are also younger than 34. 2
well Jone /

16 -36 ~16 x 16 16 36 m2 PCx<24|xese)

12 23 34 485 Ss¢ €7 78 . Plx<3t n ‘X<“)
.................................................. eSS APPSR SOOOTY I, T Weell IO TN NINIION
—— R, P(x<.S8).....
VA L L 0 1547
SRR €10 TN, ./ S SR R
................................... = A ST

-~ Mn JC'J"IO'\QI;A ;fJ‘ CP
wm"h'n‘? the fr‘oéoB;/; @ C”"diy —@
~ Corract roundled answer ’—-@
Question 14 (2 marks)
Solve 3 sin? x —/3sinx = 0 for —m < x < 7 to 3 decimal places. 2
Misfotes !
......... S (30inx=J3)20 e ol soredens
OO . o OOOSUSUOOOSOONNURIOY A0 o Srkc SOOI
............. xEamo =D gl Aty b kgree
........... 3R B o I OYRLONLECS D
x = drn”' =2 wron zuadnon-]w ao/
.......................... z..b: 68 8262 —() NT BLpo....
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Marks

Question 15 (3 marks)
The subjects that a group of university students take is recorded. Out of the group, 24% of the

students do both Statistics (S) and Business (B), while 10% do neither.

S B

0.1

a) It is known that the number of students in the group that take Statistics is twice the
number of students that take Business. Find the values of x and y in the Venn diagram
2

above.
........ Xty F. o.a% £ .0/ = [/ ~ er Xfys0'dg 209 Well done |
A 2. % T S Wit A
o A [ mark dor x
xfo.ag = 2(yf 0.a8) [ mark For v
B T U T S &
....... I D i,
.......... Y O Al g S 8 B e
) -> 7 O ) o 52
0:/% Jo e

b) Ifa student is selected at random, find the probability that they are not taking Statistics
1

given that they are studying Business.

........... P SIB) = p(fnB)

...................................................... PLBY) o Well dene )

......................................... S A 4. 2

................................................. 00 2 O L
s ,-'-79- or 0:3CP%
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Question 16 (3 marks)

Consider the functions:

x) =12x —4|and g(x) =1x + 1| __

howing all important
2

ane, sketch the graphs of f(x) and g(

features.

—~ /.MO"[‘ fﬁf
QQC.A ‘7”°/7A‘

- / mor k
Sedvell ¢ 7('
hove 10f dhown
PoOT.
-
3 4 5 6
x
-1 1
21
b) Use your graph to solve the inequality: 1
|2X—4|<|X+1| MorE WDJ awa,.J‘J
.............................................................................................................................. é odfed en. Y AR
Ji‘of" .,
Question 17 (3 marks) Marks
The derivative of a function is given by: f'(x) = e* sinx
1

a) Differentiate and simplify g(x) = e* sinx — e* cos x.

ez Einx % eXconx — e col X t e dinn
- % .

2 Qe penx T @ ......................................................
with Jhe agpathve Srgn-

Sfome€  fuddentn made minfoke

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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b) Hence or otherwise, find f(x) if it is known that f (1) = % 2
/ "(n) ofn = fc Hra o S
..................................................... T
................................................ oS T A0 L e T S
x
.................................. £0x) s dle. Sinx - €. oL x[1C ...
i
.................................. £01). 5.3 Cendind = 6. SO0 L) 1
L} n
........................................ €. 3. 00 #8028
cC- 0
..................................................................... e T RS
.................................................. (x)..z.3.CeX omaz eXeoen)
Question 18 (4 marks) Marks
Given the series 1§+ 2%+ 4% + 8% ... . Find the expression of the:
a) general term. 2
1 rtashré. 82 2 L D umduatna
A i 4 . <

GP2 2. 3.4 8.5 37 B 5 853 0 R D 2 feparofe GPAS
OO YO N Y IO O 7Y S

b) sum n
a, (r*-1) ar (1-~
Jo = 1 ~
...... O el e
" L - L 'n
e 02020 ) BT BT )
....................... 1*1,/'—3‘
........ P ST T T A 2 s
..... :2"“’*':“’1 ) T N i,

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 19 (4 marks) Marks
The decibel level of a sound is given by the formula:

I
L=10 10g10 (m)

Where L is the sound level in decibels, [ is the intensity of the sound in watts per square
meter.

a) A chocolate making machine produces a sound with intensity of 2.5 X 1075 W /m?2.

Calculate the sound level of the machine to 4 decimal places. 1
2.5 % /0 ~ 5 W&” oJone !
- ~ 12 2 .
L= f.?....lfi.tp...( .......... L0 So 73 798

b) A nearby industrial coffee grinder produced a sound that is 20 decibels louder than the
chocolate making machine. What is the percentage increase in sound intensity produced
by the coffee grinder compared to the chocolate making machine? Leave your answer to

the nearest whole number. — @ 3
Cof ee = ?3. 27 9 F (re 20 oL [ovder fbon, choc maechine

”
-0
S

o

(-4
~N

End of Section I1
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Question 20 (7 marks)
Let f(x) = x% — 6x% + 9x + 1.

a) Find any stationary points and determine their nature.

........... 2 BORx=1). 00 N =k =620 | (D) T
Dty £ 2S e ED)2 621225888

Overall, students did well.

Must show numbers (calculation) when testing derivatives.

Students can use either the first or the second derivative to test for the nature here.

b) Find any points of inflexion.

1 markfor: f""(x) =6x—12=0,x = 2. PO.lis (2,3).

1 mark for testing: f''(1) = =6 < 0and f""(3) = 6 > 0.

When testing, the final value must be shown. i.e. f"'(3) > 0 is insufficient.

Students must test the second derivative for the concavity.



¢) Sketch the curve, showing all important features (you do not need to find the x intercept).

L

6

5 L 8
| \
f \\.

~3 -2
/

Overall, students did well.

A few showed a ‘cubic root’ like P.O.I.
Marks

Question 21 (1 marks)
The z scores on a test are normally distributed such that P(—N < z < N) = p for some

constants, N > 0 and 0 < p < 1. What is the value of P(z < N) ?
a2

Overall, students did well.



Question 22 (3 marks)

Marks
The diagram shows the graphs of the curves y = sec? x and y = 2 tan? x for 0 < x < 2.
J’
F 3
y=sectx
! n
x=3 e =28
2 - pe=2tan’x
0 : -
x i 3x 2n
2 2

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

Overall, students did well.

b) Show that the x coordinates of the points of intersection of the two curves are

solutions of the equation tan® x = 1 and solve this equation for X < x < 2%

2tan?x = sec?x
2tan’x =1+ tan®x
tan’x =1
tanx = +1

x =tan"1(1) OR x =tan"!(—1),

&2

A

Z PR

. 3 . . .
e Afew students missed out x = Tﬂ as a solution. Pay attention to the given graph

and the domain as there are two points of intersections, which indicating two
solutions.



e Some students converted tan x into sin x and cos x. Be careful when introducing
a new denominator also when given tan? x and sec? x, students need to
recognise the use of the identities.

Marks

2

Question 23 (2 marks)
By using the trapezoidal rule with 4 subintervals, estimate the area under the curve for:

[ In(x + 1) dx.

TR OO S . T .

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

Overall, students did well.

Common mistake is using 5 subintervals instead of 4.



Question 24 (3 marks) Marks

Let the equation of a curve be f(x) = exx“. Find the equation of the normal to the curve at
the point where x = 1 in general form. 3
X Fé 1 —xY+
/ {\ ru)- e x & _e_i:)_?’_{
s cmny . 2 " (P alf il eTegm \

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

SassssasssssasssiiesessssaasarrasrrtatanaananactanansnnsnstaransnssnnnirrnanaasssnchisitiadiiiiiiiiiiiiiindTiedbeilisieiiiiiaiiies

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

D LR R L R L L L L LR L E L L E R L E T T E T T T PP

........................................................... ‘.ﬂ.......:-._:........M DCa
) 2
/4/2‘4/‘”“4‘”/ I @‘u"—"'é&ﬂ)( l)“‘l"t/_/* .........................
R S~ S 15 b
|

i :j = _(g,-u))'x—f- =y —t-(f;r\)”
(et1Y + CexDY — | — (e4) = -~

e GENERAL FORM! A few lost one mark due to leaving their expression with
fractional coefficients.



Question 25 (3 marks)

Marks
A car travels at 40 km/hr on a circular curve whose radius is 500 m.
a) Find the distance, [ km, that the car travels in one minute. 1
4o e 2
................................... T W .. 20 S =T N Wit W,

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

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

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

b) Calculate the size of the angle @ through which the car turns in 2 minutes. Give your

answer to the nearest degree. 2
2
............................................ o W e B
g"‘ r i 0.5 (v &

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

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

Overall, this question was done well.

Question 26 (3 marks)

Marks

Differenciate f(x) = In(tan® x) and simplify your answers in terms of sin x and cos x. 3
| 2 sin? x
n(tan“ x) = In .

= Insin? x — Incos? x

2cosx 2sinx
= +

sin x COS X

2 cos?x + 2sin? x

sin x cos x

2(cos? x + sin? x)

sin x cos x
2

sin x cos x

1 mark for differentiation.

1 mark for using any trig identities.



1 mark for simplifying the final answer.

Question 27 (8 marks) Marks
A continuous random variable, X has the following probability density function.
Flx) = {e_fx, for0<x<k
0, for all other values of x
a) Find the exact value of k. : 2
W ok o /
}X :;{ ....... H)( ............................ Z;vw ...................................
g :
B 22 S S
................. -’“T:X B } :
=0l " IR o, - .
« BF K = A
................. ‘-.J;IL.....—{‘......,............!.(’/ ....‘..
............. B e Tl e B S T bt T
{
................................ '_%&_’
............................. I < . R S ——
Students did well.
b) Write the cumulative distribution function F(x) of X for —o0 < x < 0. & 2
-2 K
.......................... on 2(1-¢7) Q
2. — 5 g

= o
.............................................................................................................................
...................................................................................

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

Students did well.



c) Write the simplest exact form of the median of X. 1

d) Let X be the duration, in seconds, it takes for a student card to be registered by the school

scannct. In words, interpret the value of the median in the context of this situation. 1

2002 0STS o). (D eediae s

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

e Answers may vary, however, students need to mention the keyword ‘median’ not
‘average’ and show their understanding of cumulative probability distribution.

e.g. ‘It will take no more than 0.575 seconds for 50% the students to get their cards
registered by the school scanner’



e) Giventhat 3P(X < ¢) = 2P(X > c), evaluate ¢ to 3 decimal places.

.......................................... .
——
- —
st
...................................................................................................................................................
..................................................... OB SN VR
v
. - -
- -—
.................................................................................................................................................
......................................................... ({’.................y,.t—......................................................................
P ) -
S
...................................................................................................................................................
................................................................. (f,..........-.....................................................
- —
- w 3
.......................................................................................................................
...................................................................................... (p............................-..................u-......-.....
X o .r-)/
......................................................................................

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

Overall, students did well.

1 mark for showing P(x < c¢) = 0.4 or 40%.

1 mark for the final answer.



Question 28 (2 marks)
1

Marks
—6x2
Evaluate J ) m dx .

J’ ..... —2(3C ) do oozl [ byt (D iimgrea
......... -‘(,?L&"‘Q\a —

................... H ( T R

R =2 (02~ 22 2) ).

2

.......................................................... Tt L) SUes TR
.................................................................... S b Bnal L solution
............ lets...of. students... used... Substituban.. method.......
AW, IS 0ot pavt..of. MR . QAN COUESS

ShudentS need to Lok O Ahew Q\%Q\orq\.l‘,

Question 29 (3 marks) Marks

Solve the equation 1 +4 + 7 + --- + x = 925 .

3
........ o R T Ui Th=- ST o B, 1

................. =%(9q+(n—\3o\>
9as.=

......................................... EXO XTI TN NS N

J

SRR & JLOS = 'on =SSN 1 o wU - USROS ORI
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Question 30 (5 marks) Marks
A right circular cone has height, H, and a base of radius r. A square prism is inscribed in the
cone so that the base of the prism is on the cone’s base. The prism has height, h, and a square
base of side length x.

s

L e

T————----- >
R
a) By using similar triangles, show that x = 2R (1 — %) 1
Hon o FX
........... Pl T TR PR NIY 02RO O
H-—\n .
e 2 2R CORED) EE— QARENLAN S ISR o
................ %2 RR LTI ) B conefil. Haok. 08 coveest

Tothio 18 used.
b) Determine the height of the prism, in terms of H, that will maximise the
volume of the prism. 4

......................................................... T S A
............ = bR = BRI RN
.................................................... L SO - B,
...... AV 2 R bR JRRE e LD
....... A By AL eesiee To iffemntiate
e for... sto.. PSR T Qe LN, Sxpandedt. ..
‘+P\1<\- ..... .. +3v\>_® .........................................
H Y\
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O _ —1R L 2WRM,
o “ Qe
ot h=H
AV - —oR” L AWR'H
AN H Hl
2
H
"’* COM CaNR, uP
o
at \/\ = =3
v | R aurt(E)
An™ H A
\—\ -
2
- =R <o

S . concone Aown

_on )
2. W= TE s o0 waaxivium,

O, lesting for vaximum
i using T talde 5
Students <cannot use
yust + /=, students
nee o worite.  _dvne
value in Yeems  o%

R ond H



Question 31 (2 marks) Marks
Sketch the graph: y = —2cos(2nx) for —1 < x < 1.5 and show all important features. 2

® sS\op
(D nvrereepts

-

Question 32 (5 marks) Marks

A venetian blind consists of twenty slats, each 2.5mm thick.

When the blind is down, the gap between the When the blind is up, all the slats are stacked
top slat and the top of the blind is 27mm and at the top with no gaps, as shown in the
the gap between adjacent slats is also 27mm, as | diagram below.
shown in the diagram below.
WP77777777777777777 7777777
: 27 mm
L 2.5mm
F 2
; 27 mm

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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a) Show that when the blind is raised, the bottom slat rises 540 mm. 2

-....Yoiased.. .. &25 ....... S0 S . = SO D,

b) How far does the 19th slat rise? 1
AR L x2S A%2S 2 5 e (D
c) Explain briefly why the distances the slats rise form an arithmetic sequence. 1
Lebosde: Qo ATIMIMEXIC, .. SIDUSASL..........o.
0 1TaY= WA V=5 o R 3 1, Wit A2 2% A= 2R
L2 e RE A \neeeasng . e R F. ask.
e e oo Nwme......
..... 2O Dok 1 A0XR AT o Shea.somswners. Baet .
a is A+
d) Find the sum of all the distances that the slats rise when the blind is raised. 1

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.
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Question 33 (7 marks) Marks

The graph of f(x) = +/x is given below.

N
4p
y

) \\\
3 N
2
- 0 1 ‘E‘
2
3
@ ev\d@d\v\* ax () u’?Q
-4 Q-’
D n’vexcﬁ?)rg & Snep
5
a) On the same set of axes, sketch the graph of g(x) = —2vx — 1+ 3. 2
b) Describe the sequence of transformations applied to f(x) to obtain g(x). 2
.............. st a0 A0 N QY
...... \leﬁ'\m\d\o\oc\-\m\osda/\/\or\'z:ov\*n\dx\orhm\oﬂ“i
............... SIS =\ L S = B33 < S

Shudenmts vieed To be carefl|l K e odev
e tosfovrm oecur.
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¢) Find the area enclosed between the curve g(x), the line y = 4 — x and the x-axis.

Considering only the region that lies above the x-axis. 3
BT G0 Aviangle. T avea. R TR LR
- K3
:\57&3&3 ............... j .......... (’"’Q\F’Z’:_\“'?Dvdk ......... 1))

.................. Mok, Sure.. NS, . omacesk. acea.. 1S calcsdated. .
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Question 34 (6 marks) Marks
The hours of daylight in Sydney can be modelled by:

y(t) = 2.24sin (”{ + 1.34) +12.19,

where y, the number of hours of daylight and ¢, is the months of the year.

(i.e.: t = 1 represents January 1%; ignoring leap years)

a) In this model, what is the maximum number of daylight hours in one day? 1
U D 0 W S TS 1 ST LSS, o T 2 0= SO
b) Find the month that has the longest day in terms of number of hours of daylight. 2
B 00T S ST Ua! Vo SN A e T e o e SO
....... 22nsin Cerlan) 2@ =%
........................ ST G 10 Wl EO SO
ot ST
...................................... = *‘2‘*’=’—&hd€“‘f%w%<€a\o\t—m
ax

<. \Or\%eg—‘v do'ﬂ in decemnber @

c) A scientist needs 13 hours of continuous daylight for an experiment. Between which dates
should they be looking to run the experiment? 3

.............. s (ZE xlew) = o v (D)
.................. mf*"ﬁ*=9‘f"“%°,bbssx
.................................... 2.2, 33 e 1o O
............................................ e S NI 7S VS AT D P
............................. soloetueeen. SR . Ok unh). 20 Eel.. (D).
................... AN CAV\B&NQ\SV\"T&d\\C\"c\(\QWW\CA'}"\VV\Q?QNQ&

End of Examination
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