NORTH SYDNEY BOYS
HIGH SCHOOL
2026 HSC ASSESSMENT TASK 3 (TRIAL HSC)

Mathematics Advanced

General Instructions

e Reading time — 10 minutes

e Working time — 3 hours Class Tgachelj: .
e Write in the space provided in the booklet (Please tick or highlight)
provided

e Write using blue or black pen

O MrLin
e Board approved calculators may be used O Ms Everinaham
e All necessary working should be shown in O Ms Cai 9
every question s Lal i
O Ms Sarofim

e Extra working space is provided at the
end of examination.
o Attempt all questions

(To be used by the exam markers only.)

Question 110 11-16 17-21 22-25 26-29 | 30-32 | 33-35| Total

Numbers

Mark 10 14 16 14 15 16 15 | 100




Section |

10 Marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice sheet for Questions 1-10

1 What is the 20th term of the following arithmetic sequence
-7,-3,1,5, ...

A. 65

B. 69

C. 73

D. 77

2 The graph of y = f(x) is shown below.
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The equation x? + y2 — 2x + 6y + 6 = 0 represents a circle with centre C and radius r
Which of the following is correct?

A. C=(1,-3)andr =2

B. C=(1,-3)andr =4

C. C=(-13)andr =2

D. C=(-13)andr =4

X
Which of the following is equivalentto ~ —log, (;) —log,y?

A. log,

C. log,

(
-
(

D. log, (%)

A fair spinner numbered 1 to 12 is spun once.

Let A be the event that the number spun is odd, and let B be the event that the number spun is greater
than 6.

Which statement is true?

A A and B are independent.

B. A and B are mutually exclusive.
C. A and B are neither independent nor mutually exclusive.
D. A and B are both independent and mutually exclusive.
1 . .
A camera uses the exposure value E =log, (?> where t is the shutter time.

If the shutter time is halved, E increases by

A. 0.5
B. 1
C. 2

D. log,(2t)



10

What is the number of solutions to the equation sin 2x (secx —1) = 0for0 < x < 27m

A. 2
B. 3
C. 5
D. 7

One day, at a particular school, m students walked to school and the remaining n students travelled to
school using a different form of transport.

Of the m students who walked, 20% took at least 30 minutes to get to school.
Of the n students who used a different form of transport, 40% took at least 30 minutes to get to school.

Given that a randomly selected student took at least 30 minutes to get to school, the probability they
walked to school is given by

m
A.
m+n
2n
B.
m+n
m
C. —T
5(m+n)
5 m
) m+2n

Let f(x) = ae®*, wherea > 0and k > 0

Suppose that f(p) = 3 and f(q) = 12.

What is the value of  f (p il q) ?

A. 6

B. 7.5

C. 6.5

D. Cannot be determined with the given information.

3
What is the value of f f(x)dx giventhat f(x)+ f(3—x)=10,forallx €[0,3]?
0

A. 10
B. 15
C. 20

D. 30



SECTION I

90 Marks
Attempt Questions 11-35
Allow about 2 hours and 45 minutes for this section

Question 11
Find the sum of the following arithmetic series

24+54+8+...453

Question 12
Solve |2x — 5| =3



Question 13

Solve 2x% +5x — 12 >0

Question 14

Find the equation of the tangent to the curve f(x) = 6vVx + 1 + 5 at the point where x = 8



Question 15
Stations A and B are 40km apart where station B is due east of A.
A flare at point F is observed on a bearing of 055°T from A and a bearing of 315°T from B.

(a) Sketch a diagram showing the above information.

(b) Find the distance from Station A to the flare.



Question 16

Differentiate f(x) = x? cos x

Question 17
Given f(x) =+vx + 1and g(x) = 2x — 3.

Find the domain and range of f(g(x)).



Question 18

The diagram below shows a sector AOB of a circle with centre O and radius r

rcm

The angle AOB is 0 radians
The sector has an area of 9 cm? and perimeter 15cm.

Find the value of 8 and



Question 19
Adrian picks two notes at random from five $5, three $10 and two $20 notes.

Find the probability that Adrian has picked a total of at least $20.

Question 20

T 4x+2
Evaluate —dx.
0o X2+ x+1



Question 21

(a) Sketch the curve y = In(x + 1), showing all important features.

3
(b)  Using the trapezoidal rule with 4 subintervals, estimate the value of f In(x + 1) dx
1

correct to 3 decimal places



Question 22

The amount of money gained by an entrepreneur doubles every day. On day 1, she earns $9 and on day 2 she
earns $18.

On which day will her cumulative earnings first exceed $1,000,0007?

Question 23

Prove that sin x 1+ cosx
= 2 cosecx

+ -
1+ cosx sinx

3



Question 24

A farmer has a large patch of land, on which he

A
needs to build two fenced-in, rectangular areas
as shown in the diagram.
xm
v
(a) Given the farmer has 260m of fencing, show that the total area of the two rectangles is given by

A =130 3x°



Question 25

In a survey of 200 students.
e 120 play soccer
e 90 play basketball

e 170 play at least one of the two sports.

(a) By finding the number of students that play both sports. Draw a Venn diagram showing all the relevant
information.

(b) Two students are randomly selected without replacement. Find the probability that at least one of them
plays exactly one of the two sports.

2



Question 26

In the triangle ABC below, AB = x cm, BC = y cm. AC = 14 cm and angle ABC = 120°

C

X cm

(@) Show thatx? +y? + xy = 196

(b)  Given that the perimeter of triangle ABC is 30 cm, find the exact area of triangle ABC



Question 27

et f(0) = and  g(x) = £x)

e*+1

Prove that g(x) is an odd function



Question 28
Solve In(6e* + 1) + x = 0, writing your answer in logarithmic form

Examination continues on next page



Question 29

A particle, P, travels in a straight line from O such that its velocity, v m/s, at time t seconds after passing O is
t

given by v = 24 (e_E - é)

(a) Find the value of t at which the particle P is instantaneously at rest.



Question 30

(a) Show that d (sinx — cos x) 2
a ow tha — =
dx \sinx + cosx (sinx + cos x)?

s
(b) Hence evaluate 4sinx — cosx + 2

o (sinx 4+ cosx)?



Question 31
Given the function f(x) = In(x? + 1) — x
(a) Find the stationary point(s) and determine their nature.



(b)  Find the point(s) of inflection.

(c) Sketch the graph of y = f(x), for — 2 < x < 2 showing all important features.



Question 32
The temperature T °C inside a greenhouse is modelled by
T = 20 — 8cos [ — (t — 4)
= cos 17

where t is the number of hours after midnight.
An automatic shade cloth is deployed whenever the temperature exceeds 26°C.

Determine the total amount of time each day that the shade cloth is deployed.



Question 33

(a) Sketch the graphsof y = —=2cos3x 4+ 1landy = —%x + 1 on the same axes, showing all important
features, for0 < x < m.

(b)  Explain how the number of solutions for 2 cos 3x = %x can be found using the graph drawn in part (a)

1



Question 34

Let g be the function obtained from f by a sequence of transformations such that
gx)=af(b—x)+c.

The point (2, 5) on the graph of y = f(x) corresponds to the point (7, —11) on the graph of y = g(x).

The point (4, 1) on the graph of y = f(x) corresponds to the point (5, —3) on the graph of y = g(x).

Find the values of a, b and c.



Please turn the page for Question 35.



Question 35
Let f(x)=

1
x>0
1+x2 %

The shaded region A,is bounded by the curve y = f(x), the x-axis, and the vertical lines

x=2"1_1andx = 2" — 1 as shown below.

yh

(@) Showthat4, = zin



(b) Showthat A, = Apyq + Apyy + Apys + -
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The equation x? + y2 — 2x + 6y + 6 = 0 represents a circle with centre C and radius r
Which of the following is correct? (X __I)’"'_ (‘;’ - —5)1'__._ -b+ 1+ 9

A C=(1,-3)andr =2 < 4

B. C=(1,-3)andr =4

C. C=(-13)andr =2

D. C=(-13)andr =4

Which of the following is equivalent to —log, (§> —log,y?

1 ~

3 694 (2) ~Leg 9
) S logn (%)

C. log,

(
-
(

D. log, (%)

A fair spinner numbered 1 to 12 is spun once.

Let A be the event that the number spun is odd, and let B be the event that the number spun is greater

than 6.

A‘% l,?,S‘, 11 q,\lg

Which statement is true?

a 2
A. A and B are independent.
B‘:. % ?‘810.‘\0“\'/\18
B. A and B are mutually exclusive. ¢ |
P(B)= 73
C. A and B are neither independent nor mutually exclusive.
< ‘1‘ + ‘1 u
D. A and B are both independent and mutually exclusive. A0 | ay 3
Planer> 5 P(ayep|p)
- |
1 . . T —
A camera uses the exposure value E =log, (?> where t is the shutter time. 4

If the shutter time is halved, E increases by

A. 0.5
B. 1
C. 2

D. log,(2t)
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What is the number of solutions to the equation sin 2x (secx —1) = 0for0 < x < 27m

A2 5in Ta~0 Secx =1

- W= 0, T, 20 ,3%,4T s !

C. 5 L= 0,7’1“1]}:‘;,17[ r X_.._D)ln
D. 7 Vet ,(_4,'%’)?_17_;

.o w7 0, W, a7
One day, at a particular school, m students walked to school and the remaining n students travelled to
school using a different form of transport.

Of the m students who walked, 20% took at least 30 minutes to get to school.
Of the n students who used a different form of transport, 40% took at least 30 minutes to get to school.

Given that a randomly selected student took at least 30 minutes to get to school, the probability they

walked to school is given by J
< »30
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SECTION I

90 Marks
Attempt Questions 11-34
Allow about 2 hours and 45 minutes for this section

Question 11
Find the sum of the following arithmetic series

24+54+8+...453

Question 12

Solve |2x — 5| =3



Question 13

Solve 2x% +5x — 12 >0

Question 14

Find the equation of the tangent to the curve f(x) = 6vVx + 1 + 5 at the point where x = 8
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Question 15
Stations A and B are 40km apart where station B is due east of A.
A flare at point F is observed on a bearing of 055°T from A and a bearing of 315°T from B.

(a) Sketch a diagram showing the above information.

A 406 km 8

(b) Find the distance from Station A to the flare.




Question 16

Differentiate f(x) = x? cos x

Question 17

Given f(x) =+vx + 1and g(x) = 2x — 3.

Find the domain and range of f(g(x)).




Question 18

The diagram below shows a sector AOB of a circle with centre O and radius r

rcm

The angle AOB is 0 radians

The sector has an area of 9 cm? and perimeter 15cm.

Find the value of 8 and



Question 19

Adrian picks two notes at random from five $5, three $10 and two $20 notes.

Find the probability that Adrian has picked a total of at least $20.
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Question 20

T 4x+2
Evaluate —dx.
0o X2+ x+1

A
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Question 21

(a) Sketch the curve y = In(x + 1), showing all important features.
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3
(b)  Using the trapezoidal rule with 4 subintervals, estimate the value of f In(x + 1) dx
1

correct to 3 decimal places
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Question 22

The amount of money gained by an entrepreneur doubles every day. On day 1, she earns $9 and on day 2 she
earns $18.

On which day will her cumulative earnings first exceed $1,000,0007?

Question 23

Prove that sin x + 1+ cosx
1+ cosx sinx

= 2 cosecx




Question 24

A farmer has a large patch of land, on which he

A
needs to build two fenced-in, rectangular areas
as shown in the diagram.
xm
v
(a) Given the farmer has 260m of fencing, show that the total area of the two rectangles is given by

A =130 3x°

/g
........................................ LS L) N
(b) Hence or otherwise, find the maximum area of the paddock, showing that it is a maximum area.
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Question 25
In a survey of 200 students.

e 120 play soccer

e 90 play basketball

e 170 play at least one of the two sports.
(a)

By finding the number of students that play both sports. Draw a Venn diagram showing all the relevant
information.

50

(b) Two students are randomly selected without replacement. Find the probability that at least one of them
plays exactly one of the two sports.
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Question 26

In the triangle ABC below, AB = x cm, BC = y cm. AC = 14 cm and angle ABC = 120°

C

(@) Show thatx? +y? + xy = 196

............... Waiay e i TN e
l\ca‘rbca”-tﬁd"2(M)(BL)(A3LABC ...................................................................
N 2 '

(b)  Given that the perimeter of triangle ABC is 30 c¢m, find the exact area of triangle ABC
...... L Pomeders doem. S txyr 16=30

4
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Question 27

1 1
et f@ =7 ad g@)=fG)-3

Prove that g(x) is an odd function




Question 28
Solve In(6e* + 1) + x = 0, writing your answer in logarithmic form

Examination continues on next page



Question 29

t

A particle, P, travels in a straight line from O such that its velocity, v m/s, at time t seconds after passing O is
given by v = 24 (e_E - %)

(a) Find the value of t at which the particle P is instantaneously at rest.

(b) Find the total distance travelled by the particle P for the first 9 seconds to the nearest metre
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Question 30

(a) Show that d (sinx — cos x) 2
a ow tha — =
dx \sinx + cosx (sinx + cos x)?
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.......................................................................................................... ( NE LY. 2172 D
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Question 31

Given the function f(x) = In(x? + 1) — x

(a) Find the stationary point(s) and determine their nature.

£/(2).3 “\I o




(b)  Find the point(s) of inflection.
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Question 32

The temperature T °C inside a greenhouse is modelled by

(4
T=20-8 —(t—4
cos <12( ))
where t is the number of hours after midnight.

An automatic shade cloth is deployed whenever the temperature exceeds 26°C.

Determine the total amount of time each day that the shade cloth is deployed.
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Question 33

(a) Sketch the graphs of y = —2cos3x + landy = —%x + lonthesameaxes, for0 < x <m

3: _E‘**ﬂ
T
> A it

sy
z

1. 141
L

(b)  Explain how the number of solutions for 2 cos 3x = %x can be found using the graph drawn in part (a)
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Question 34

Let g be the function obtained from f by a sequence of transformations such that
gx)=af(b—x)+c.
The point (2, 5) on the graph of y = f(x) corresponds to the point (7, —11) on the graph of y = g(x).

The point (4, 1) on the graph of y = f(x) corresponds to the point (5, —3) on the graph of y = g(x).

Find the values of a, b and c.
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Question 35

1
Let f(x)=

—,x=0
A+
The shaded region A,is bounded by the curve y = f(x), the x-axis, and the vertical lines

x=2"1_1andx = 2" — 1 as shown below.

0 x=20-1_1 — x
(@) Showthat4, = zin
n
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(b) Showthat A, = A,41 +Apip +Apss + - 5

[
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  − 7 ,   − 3 ,   1 ,   5 ,   …


  y = f ( x )


  y = f  ( − x ) + 2 ?


    x 2 +   y 2 − 2 x + 6 y + 6 = 0


  C


  r


  C = ( 1 ,   − 3 )


  r = 2


  C = ( 1 ,   − 3 )


  r = 4


  C = ( − 1 ,   3 )


  r = 2


  C = ( − 1 ,   3 )


  r = 4


  −    log  a ⁡   (   x  y ) −    log  a ⁡  y ?
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     log  a ⁡   (   y  x )
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  B


  E =    log 2 ⁡   (  1  t )


  t


  E


     log 2 ⁡  ( 2 t )


   sin ⁡  2 x  (  sec ⁡  x − 1 ) = 0


  0 ≤ x ≤ 2 𝜋


  m


  n


  m


  %


  n


    m  m + n


    2 n  m + n


    m  5 ( m + n )


    m  m + 2 n


  f  ( x ) = a   e  k x


  a > 0


  k > 0


  f  ( p ) = 3


  f  ( q ) = 12


  f  (   p + q 2 ) ?


    ∫ 0 3  f ( x ) d x


  f  ( x ) + f  ( 3 − x ) = 10


  x ∈  [ 0 ,   3 ]   ?


  2 + 5 + 8   +   . . . + 53


   | 2 x − 5 | = 3


  2   x 2 + 5 x − 12 > 0


  f  ( x ) = 6  x + 1 + 5


  x = 8


  A


  B


  B


  A


  F


  055 ° T


  A


  ° T


  B


  f  ( x ) =   x 2  cos ⁡  x


  f  ( x ) =  x + 1


  g  ( x ) = 2 x − 3


  f  ( g  ( x ) ) .


  A O B


  O


  r


  A O B


  𝜃


  9


   cm 2


  cm


  𝜃


  r


    ∫ 0 1    4 x + 2    x 2 + x + 1 d x .


  y =  ln ⁡  ( x + 1 ) ,


    ∫ 1 3   ln ⁡  ( x + 1 ) d x


  $ 9


  $ 18


  $ 1 , 000 , 000 ?


     sin ⁡  x  1 +  cos ⁡  x +   1 +  cos ⁡  x   sin ⁡  x = 2  cosec ⁡  x


  A = 130 x −   3   x 2 2


  A B C


  A B = x


  B C = y


  A C = 14


  A B C = 120 °


    x 2 +   y 2 + x y = 196


  A B C


  30


  A B C


  f  ( x ) =  1    e  x + 1


  g  ( x ) = f  ( x ) −  1 2


  g ( x )


   ln ⁡   ( 6   e  x + 1 ) + x = 0 ,


  P


  O


  v


  t


  O


  v = 24  (   e  −   t 6 −  1  e )


  t


  P  


  P


  9


    d  d x  (    sin ⁡  x −  cos ⁡  x   sin ⁡  x +  cos ⁡  x ) =  2     (  sin ⁡  x +  cos ⁡  x ) 2


    ∫ 0    𝜋 4     sin ⁡  x −  cos ⁡  x + 2    (  sin ⁡  x +  cos ⁡  x )   2 d x


  f  ( x ) =  ln ⁡   (   x 2 + 1 ) − x


  y = f  ( x ) ,     for − 2 ≤ x ≤ 2


  T


  T = 20 − 8  cos ⁡   (   𝜋 12  ( t − 4 ) )


  t


   26 ∘ C


  y = − 2  cos ⁡  3 x + 1


  y = −  2  𝜋 x + 1


  0 ≤ x ≤ 𝜋


  2  cos ⁡  3 x =  2  𝜋 x


  g


  f


  g  ( x ) = a f  ( b − x ) + c .


   ( 2 ,   5 )


  y = f  ( x )


   ( 7 ,   − 11 )


  y = g  ( x )


   ( 4 ,   1 )


  y = f  ( x )


  ( 5 ,   − 3   )


  y = g  ( x )


  a


  b


  c


  f  ( x ) =  1     ( 1 + x ) 2 , x ≥ 0 .


    A  n


  y = f ( x )


  x


  x =  2  n − 1 − 1


  x =  2  n − 1


    A  n =  1   2  n


    A  n =   A  n + 1 +   A  n + 2 +   A  n + 3 + ⋯


  S


  S =   A 1 + 2   A 2 + 3   A 3 + 4   A 4 + ⋯   .

