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2026 TRIAL HSC EXAMINATION

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. What is the solution to |x —2| < 3?

A —1<x<5

.x<—=So0rx>1

B
C. -5<x<«l1
D

.x<—lorx>5

2. Jacob deposits $750 every 6 months for 4 years into an account earning interest at 6% p.a
compounded biannually.

The table below shows the future value interest factors for an annuity of $1

Future Value of an Annuity of $1

Periods (n) Interest Rate
2% 3% 4% 5% 6%
2 2.020 | 2.030 | 2.040 | 2.050 | 2.060
4 4.122 | 4.184 | 4.247 | 4310 | 4.375
6 6.308 | 6.468 | 6.633 | 6.802 | 6.975
8 8.583 | 8.892 | 9.214 | 9.549 | 9.898
10 10.950 | 11.464 | 12.006 | 12.578 | 13.181

What is the future value of Jacob’s investment?

A. $3138.00
B. $3281.25
C. $6669.00
D. $7423.50
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2026 TRIAL HSC EXAMINATION

Which of the following is true about y = 4 sin (%) ?
A. Amplitude = 4 and period = %

B. Amplitude = 4 and period =27

C. Amplitude = % and period =4

D. Amplitude = 4 and period = 47

A random sample of 84 students was asked how many revision websites they had visited in

the past month.

The data is summarised in the table below.

Number of websites | Frequency
0 1
1 4
2 18
3 16
4 5
5 37
6 2
7 1

What is the interquartile range of the number of websites visited by these 84 students?

A. 3
B. 4
C. 19
D. 42

What is the angle of inclination of the line 3x 42y =

A. 33°41
B. 56°19
C. 123°41
D. 146°19

7?
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2026 TRIAL HSC EXAMINATION

6.

The probability density function for the continuous random variable X is:

3
C+x 0<x<?2
flx)= 4

0 otherwise

What is the value of k?

1
A g
3
B. —2
3
C. ¢
9
D. ¢

The graph of y = f(x) intersects the x-axis at (—3, 0), (0, 0) and (2, 0) as shown in the diagram
below.

The shaded region A has an area of 189u?.

The shaded region B has an area of 64u”.

2
What is the value of / fx) dx?
-3

—253
—125
125

o N w >

253
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2026 TRIAL HSC EXAMINATION

8. The values for a geometric sequence T, = ar”"~! are plotted on a bar graph:

T,

I

13

il

T

T

‘Which statement must be true?

A . a<0,—-1<r<0
B.a<0,0<r<1
C.a>0,—-1<r<o0

D.a>0,0<r<1

9. Consider a curve with the following properties:

x) is odd.
5)=0and g'(2) =0.
e g'(x) > 0forx>2.

. g
. g(

Which of the following could be the graph of y = g(x)?
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10. The point P(2,—4) lies on y = f(x). A sequence of transformations is applied to y = f(x) to

obtain
s =27(55)

Which of the points on the graph of g(x) correspond to the original point P?

A. (=2, -8)
o (3
C. (—-2,-9)
> (3

End of Section I
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2026 TRIAL HSC EXAMINATION

Section 11 90 marks
Attempt Questions 11 — 33
Allow about 2 hours and 45 minutes for this section

Answer the questions in the spaces provided.
Include all relevant mathematical reasoning and/or calculations.

Question 11 (4 marks)

In an experiment, 5 million cells were stored in a container. It was observed that 40% of the cells
are dying every minute. The number of cells remaining, N, after  minutes, is given by N = Aekt,
where A and k are constants.

3
(a) Explain why £ = In 5 2
(b) At what time, to two decimal places, will there be 2000 cells remaining? 2
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Question 12 (2 marks)

T

2
Evaluate / cosxdx.
0

Question 13 (3 marks)

(a) Differentiate y = xe*. 1
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2026 TRIAL HSC EXAMINATION

Question 14 (3 marks)

Find the equation of the tangent to the curve y = xsinx at the point <—§, 5)

Question 15 (2 marks)
Find the sum of the arithmetic series 180+ 165+ 150+ ---— 15 —30.
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Question 16 (2 marks)

xz—x

Differentiate y = R
X

Question 17 (3 marks)

d
Ify=1In (ﬂ> show that a_ secx.
1 —sinx dx
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Question 18 (2 marks)

The diagram below shows a sector of a circle OAB.

The chord AB divides the sector into a triangle and a shaded segment.
T
Angle AOB is 3 radians.

The radius of the sector is 18 cm.

18 cm

R

)

The area of the shaded segment can be expressed in the form
k(m —3) cm?, where k is an integer.

Find the value of k.
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Question 19 (5 marks)

Let A and B be two independent events such that P(ANB') = 0.64, P(A’NB) = 0.04 and
P(ANB) =x, where 0 < x < 1.

(a) If x*> —0.32x +0.0256 = (x — k)2, find k. 1

Question 19 continues on page 17
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Question 19 (continued)

(c) By writing a similar result for P(B), deduce that P(ANB) = (x+ 0.64)(x 4 0.04) and 2
hence find the value of x.

End of Question 19
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Question 20 (4 marks)

.2
) . sin“x—cosx—1
(a) Prove the identity = —COSX. 2
14cosx

2sin®x —2cosx —2
(b) Hence solve the equation ST X 208 =1 for 0° < x < 360°. 2
1 +cosx
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Question 21 (4 marks)

The completion times (in minutes) for a large group of runners in a city half-marathon are normally
distributed with a mean of 110 minutes and a standard deviation of 20 minutes.

(a) Estimate the percentage of runners whose completion times are between 110 minutes 1
and 130 minutes.

(b) Explain why the percentage of runners whose completion times are between 90 minutes 1
and 130 minutes is twice your answer to part (a).

Question 21 continues on page 17
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Question 21 (continued)

(c) By utilising the values from the standard normal distribution table provided below, find 2
an approximate maximum completion time that a runner would need to finish in the
fastest 10% of all runners.

Z 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
Probability | 0.7257 | 0.7580 | 0.7881 | 0.8159 | 0.8413 | 0.8643 | 0.8849 | 0.9032 | 0.9192

End of Question 21
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Question 22 (4 marks)
Sam is an agricultural scientist studying the growth of a particular tree over several years. The data
she recorded is shown in the table and graph below.

Years since planting, ¢ 1 2 3
Height of tree, H metres | 0.7 | 1.4 | 2.4

35166798795

10 +
°

Height (m)
(V)]

[ J
°
°
0 ‘ 1
1 2 3 4 5 6 7 8 9 10
Years
(a) What is the correlation coefficient for this data (correct to 4 decimal places)? 1
1

(b) Find the equation of the least-squares line of best fit for the height in terms of years.
Answer using values A and B correct to 2 decimal places, where H = A + Bt.

Question 22 continues on page 1Y
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2026 TRIAL HSC EXAMINATION

Question 22 (continued)

(c) Hence, determine approximately, how many years it will take for the tree to reach a 1
height of 20 metres. Give your answer correct to 1 decimal place.

End of Question 22
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Question 23 (7 marks)

T T
The depth of water in a tidal basin is modelled by the function d(¢) = 3 + 2cos <€t — §> for
0 <t <12, where d is the depth in metres and ¢ is the time in hours after midnight.

(a) On the number plane below, sketch the graph of d(r) for 0 <z < 12. 3

1 2 3 4 5 6 7 & 9 10 11 12 13

Question 23 continues on page 21
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Question 23 (continued)

(b) At what time is the depth of water decreasing at the fastest rate? 1
T T

(©) Solve3—|—2005<gt—§> = 2for0<r<12. 2

(d) The basin can only be safely navigated when the water depth is at least two metres. 1

Using the results in part (c) or your graph, find the total length of time during which the
basin is safe for navigation over the given domain.

End of Question 23

Page 21 of 40 KNOX GRAMMAR SCHOOL



2026 TRIAL HSC EXAMINATION

Question 24 (5 marks)
A particle moves in a straight line so that its velocity v metres per second at time ¢ is given by

2
v=4— 1 Initially the particle is at the origin.

(a) Find an expression for the position x of the particle at any time ¢. 2
(b) Explain why the velocity of the particle is never 4 ms™! 1
(c) Find the acceleration of the particle when t = 2 seconds. 2
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Question 25 (3 marks)

It is given that f(x) = x(x —a)(x— 6) where 0 < a < 6.

(a) Sketch the graph of y = f(x) on the axes below, labelling all x-intercepts. 1
y
X
0
(b) Sketch the graph of y = f(—2x) on the axes below. 2
y
X
)
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Question 26 (2 marks)

Figure 1 below shows a water trough of length 1500 cm. The symmetrical cross-section of the
water trough is shown below, in Figure 2, where x and y are measured in centimetres.

Figure 1 Figure 2
1500 cm Y
-2 0 2 77
-3

Use the trapezoidal rule, with the values shown in the table below, to find an estimate for the water
trough’s capacity. You may assume 1 cm® = 1 mL.

X 0 0.4 0.8 1.2 1.6 2

y -3 —2.943 | =2.752 | =2.353 | —1.572 0
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Question 27 (6 marks)

Michael invests $50 000 in an account which earns 8% interest, compounded annually. He intends
to withdraw $M at the end of each year, immediately after the interest has been paid. He wishes to
be able to do this for exactly 20 years, so that the account will then be empty.

(a) How much money does he have in the account immediately after he has made his first 1
withdrawal? Give your answer in terms of M.

(b) LetA, represent the amount of money in the account immediately after his n™ withdrawal. 3

20 1.08%0 — 1
Show that A20 = 50000(108) —-M W

Question 27 continues on page 27
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Question 27 (continued)

(c) Calculate the value of M which leaves his account empty after the 20" withdrawal. 2

End of Question 27
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Question 28 (6 marks)

Consider the function f(x) = xzi T
(a) Show that f(x) is odd. 1
(b) Find any stationary points and determine their nature 3

Question 28 continues on page
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Question 28 (continued)

(c) Sketch y = f(x) showing intercepts, asymptotes and stationary points. 2

End of Question 28
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Question 29 (4 marks)

8
The diagram below shows a sketch of part of the curve C with equation y =2x+ — —5, x> 0.
X

7
The point A (4, 5) lies on C. The line [ is the tangent to C at the point A.

The shaded region R is bounded by the line /, the curve C, the line with equation x = 1 and the
X-axis.

Find the exact area of R.
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Question 30 (4 marks)

A continuous random variable X has probability density function below.

ke ™, x>0
fx) =

0, otherwise

oo N
(a) Given / ke > dx— lim | ke dx, show that k — 2. 1
0 N— Jo

Question 30 continues on page 33
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Question 30 (continued)

(c) Find the median of the distribution. 2

End of Question 30
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Question 31 (6 marks)

The diagram below shows the graph of the function f(x) = sinx for 0 < x < 7.
2 V3
2

The points P(0, 0) and Q (?, ) both lie on the curve.

2%
The point R(t,sint) is also a point on the curve between P and Q, such that 0 <7 < 3

y=sinx

21 V3
372

X
P T
(a) Show that A, the area of APQR, is given by 3
A= i(471:sint — 3\/§t) where 0 <t < 2—71:
12 - = 3

Question 31 continues on page
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Question 31 (continued)

(b) Find the maximum value of A, the area of APQOR. 3
Justify your answer, leaving your answer correct to two decimal places.

End of Question 31
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Question 32 (5 marks)

Two arithmetic progressions, A and B, each have 100 terms denoted by a; and b; respectively, where
i=1,2,3,...100.

The common difference of A is d, where d is a positive integer.

The two progressions have the following properties.

* ay=bip=4

* by =ao
(a) You are given that there is at least one value of i for which b; = 10+ a;. 3
Show that, in this case,
101 5
i=— ——.
2 d

Question 32 continues on page 37
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Question 32 (continued)

End of Question 32
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Question 33 (4 marks)

(a) For a certain value of the constant p, the random variables X and Y have the probability 2
distributions given in the table.

X 1 2 3 4

1 1

P(X = X) p 81? P2 5
1 1

P(Y =x) p 4 p? 3

Question 33 continues on page
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Question 33 (continued)

(b) X and Y are independent random variables so that, for example: 2

PX=1NY=2)=P(X =1)xP(Y =2)

Calculate P(Y =2X | Y > X).

End of paper
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Section II extra writing space
If you use this space, clearly indicate which question you are answering.
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2026 TRIAL HSC EXAMINATION

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.

What is the solution to |x —2| < 3?

—1<x<5

B. x<—-5o0rx>1

C. -5«<x<«1

D.x<—-1lorx>5

Jacob deposits $750 every 6 months for 4 years into an account earning interest at 6% p.a
compounded biannually.
The table below shows the future value interest factors for an annuity of $1
Future Value of an Annuity of $1
Periods (n) Interest Rate
2% 3% 4% 5% 6%
2 2.020 | 2.030 | 2.040 | 2.050 | 2.060
4 4122 | 4.184 | 4.247 | 4310 | 4.375
6 6.308 | 6.468 | 6.633 | 6.802 | 6.975
8 8.583 | 8.892 | 9.214 | 9.549 | 9.898
10 10.950 | 11.464 | 12.006 | 12.578 | 13.181
What is the future value of Jacob’s investment?
A. $3138.00
B. $3281.25
@ $6669.00
D. $7423.50
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3. Which of the following is true about y = 4 sin (g) ?

{)es/fad = Z_,j‘ 5“""P h‘tvrle =

1
A. Amplitude = 4 and period = 3

=Y

B. Amplitude = 4 and period =27 12

—'u

1
C. Amplitude = 3 and period =4

Amplitude = 4 and period = 47 =k

4. A random sample of 84 students was asked how many revision websites they had visited in
the past month.

N

I
—

The data is summarised in the table below.

Number of websites | Frequency
0 1
1 4
2 18
3 16
4 5
5 37
6 2
7 1

What is the interquartile range of the number of websites visited by these 84 students?
@:
B. 4

C. 19
D. 42

5. What is the angle of inclination of the line 3x 42y = 7?

A. 33°41 2y = —Sut7
B. 56°19/ 3 7
= -=ut 5
©) 123041 S =
D. 146°19/ tunf = — 2
= -5630"

g =n3u (2 qudant)
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6.

The probability density function for the continuous random variable X is:

3
kx3+zx 0<x<?2

flx) =

0 otherwise

2 “”Ufi—%) W :[

What is the value of k? J
0
box ¥ [ ¢
B 3 [ t |
8 G4 54

3 )
9 Fle t T -
D~

—

The graph of y = f(x) intersects the x-axis at (—3, 0), (0, 0) and (2, 0) as shown in the diagram
below.

The shaded region A has an area of 189u?.

The shaded region B has an area of 64u?.

2
What is the value of / f(x) dx?
-3

A. =253
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8. The values for a geometric sequence T, = ar"~! are plotted on a bar graph:

T,

T

13
15

il

Ts
1y

I,

Which statement must be true?

A a<0,-1<r<0

B.a<0,0<r<1

@a>0, -1 <r<o0

D.a>0,0<r<1

9. Consider a curve with the following properties:
* g(x) is odd.
*g(5)=0and g'(2)=0.
* g'(x) > 0forx>2.

Which of the following could be the graph of y = g(x)?

- S U O

) 25\ —5W 2 5
2

<
~

~

© /D/\/\

/5 -2 2 5 -5 — 2 5
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10. The point P(2,—4) lies on y = f(x). A sequence of transformations is applied to y = f(x)

obtain 4
X
8(x) =2f ( ) —1
Which of the points on the graph of g(x) correspond to the original point P?
2,-8
A (=2-8) we  kwiw H?/)f‘LY-
5 (5:-%)
3 FM(I‘ o
© 29 4 -
2 BER
o (2.9)
(5
x o2

fiirdl y(—&) :
()2t ) -

2AtL2) - |
- 9

(-2 -1)

End of Section I

]
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Section II
Attempt Questions 11 - 33
Allow about 2 hours and 45 minutes for this section

90 marks

Answer the questions in the spaces provided.
Include all relevant mathematical reasoning and/or calculations.

Question 11 (4 marks)

In an experiment, 5 million cells were stored in a container. It was observed that 40% of the cells

are dying every minute. The number of cells remaining, N, after ¢ minutes, is given by N = Ae*’,
where A and k are constants.

3
(a) Explain why k = In 5 2

(b) At what time, to two decimal places, will there be 2000 cells remaining? 2

%)t
......... 2000 = S ¢ >

e ................@..M@ké.../v.r.../wjms toword]
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Question 12 (2 marks)

g

2
Evaluate / cosxdx.
0

Question 13 (3 marks)

(a) Differentiate y = xe>*.

@ Mk dor qveet inteyrutim.

1
..... T e
u'=| v'- Ge " (D) Mwk fu owest difentiation
greFase™ ot gl o i ey
e LS
S
Vo€ (Serl)
(b) Hence, find the exact value of / 3 e>*(20x +4) dx. 2
0

............. -,

233
........... —L}xegjo
’%(SC(S‘V) ..........

= 12el?
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Question 14 (3 marks) 3

Find the equation of the tangent to the curve y = xsinx at the point (—g g) .

yE A ) Mwk o et

BEE C C df v evtintip.

lshn e E gt U Mk o et padin

m=sin( )t T.%.K.W} / =) @ Mok fo e equatio
= - |

Question 15 (2 marks) 2
Find the sum of the arithmetic series 180+ 165 + 1504 --- — 15 — 30.
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Question 16 (2 marks) 2
’ M:Ml’u V;%TZ,

Differentiate y = al —x. v /
x+2 vy w = 2u -1 vi= |

.......... /[n'f&)[Z){(/)_/MaﬂM)@/WWI{J‘-YWMTW[M

....... }-Z%,H/)LV{VW‘(A\/

: ....... 2;{1+3»{—L">1L7‘)4 .................. MW%MMWMQ ........
....................... [.”"%.'2/.):’—.'...."'........."'........."‘........."'........."'
.................. 9{ 2“""“1{’)4‘2,
................... {:ﬂ._._F.Z. .L..........................................................
Question 17 (3 marks) 3

coSx dy
Ify=1 < ) how that — = .
y=In [ sinx show tha Tx secx

/ ..... :_SM_, ..... wsyf ................. / 1;”4 . Y R RRRRE

] ........ TR ot oot (i)
t/su/lyl_f/[/\)ﬁyf .......

y ........... RSH- - [

. ./ ........ ws. M ------ _.’ ..... 5-\-V).% ......

}..T...}H.S[VM ........... wi ...

. .| ......... (/0 Sz—u e s"m.){ . ’( $)IW}{) .......... @ MW/IC . 7[“‘/ . MW’{V . M(r%mﬁw‘lw

j:’/ ......................... @.ka...%vt/....bt)m.b.\'m(iry..ntwﬁvﬂi

(D) Mk e wneling i
[ /- s\"rm)
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Question 18 (2 marks)
The diagram below shows a sector of a circle OAB.

The chord AB divides the sector into a triangle and a shaded segment.
T
Angle AOB is 3 radians.

The radius of the sector is 18 cm.

18 cm

L

O
The area of the shaded segment can be expressed in the form
k(m—3) cm?, where k is an integer.

Find the value of k.

[
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Question 19 (5 marks)

Let A and B be two independent events such that P(ANB’) = 0.64, P(A’NB) = 0.04 and
P(ANB) =x, where 0 < x < 1.

(a) If x> —0.32x +0.0256 = (x — k)2, find k. 1
LAEE 24N p2Sb . b2k v kT
...... Mai%"mf..we%lm‘enﬂ..—;...........................................
.................. =082 =22k
........................ h_nH/

(b) Given A = (ANB)U(ANB'), explain why P(A) = x + 0.64. 1

e, PIA=AF 0 b%
.............. ’@/rheVMFHﬂW/WMW’”{
AR )
ANG. aad . ANR . ove.. mutuall L extlvsive., . sinte...no. ...

OWme wn lip i both B ed B Ther wim </
% 17 the oddrtin vle v w”/f/yullly extlvifiie  events:

PLA-PLAOR)+ PLADE N = ot b4

Question 19 continues on page 17
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Question 19 (continued)

(c) By writing a similar result for P(B), deduce that P(ANB) = (x4 0.64)(x+0.04) and 2
hence find the value of x.

ﬁj dhe. Sume. ougywdT, = ANB) VLA OR) with ..
wi.. .pwﬂ. . .ww.fuu]//. exLlvie ., 5o PLRY= X+, by
Moe:. studensalsn. cadd have . veed... o dicgram.. sm (b).
Sinte. A wal. B...ow.cdependart, PLANR): PLA)FLE),

bomte. e [t 044 )[at0.0%) @...W%..ﬁr.@*“’/’%?
Eaypwdlicy:.... A .*T.?l'..l.f...ﬂf.D.th.f..D.-.é%azv‘..:l?...l).é.%....f[.?.)..i){ﬂmV
.................. D= X7 D32x 400256 )tk for aert
................. Dz [n=008) % wenth

(d) Hence, or otherwise, find P(A | B). 1

End of Question 19
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Question 20 (4 marks)

.2
X . sin“x—cosx—1
(a) Prove the identity

1L cosx = —COSX. 2
L'f/' PO T AP
e ‘E",\EVS‘?X' A SH - N &l Bt = 1T L R PR
.......... L S
(0 Mak o vie sty =)
...... Y e 1 1 A A
o WA
. @ Mwk for M%om’g;%f
..... — WS A WA
R
st ()
= =T EWiA RS
[T WA

2sinx —2cosx —2
1+4cosx

2(sinot - ver — 1)

(b) Hence solve the equation

=1 for 0° < x < 360°. 2

X —UsH = |
................................. TS
............ T
A = 1, tuy

Page 15 of 40
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Question 21 (4 marks)

The completion times (in minutes) for a large group of runners in a city half-marathon are normally
distributed with a mean of 110 minutes and a standard deviation of 20 minutes.

(a) Estimate the percentage of runners whose completion times are between 110 minutes 1
and 130 minutes.

(b) Explain why the percentage of runners whose completion times are between 90 minutes 1
and 130 minutes is twice your answer to part (a).

Question 21 continues on page [17
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Question 21 (continued)

(c) By utilising the values from the standard normal distribution table provided below, find 2
an approximate maximum completion time that a runner would need to finish in the
fastest 10% of all runners.

z 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
Probability | 0.7257 | 0.7580 | 0.7881 | 0.8159 | 0.8413 | 0.8643 | 0.8849 | 0.9032 | 0.9192

GOt tm D
Then, £ =110+ [-1-3)020) = 5.
- ppasimute.. onimoe . wepleton. Sime. S

End of Question 21
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Question 22 (4 marks)
Sam is an agricultural scientist studying the growth of a particular tree over several years. The data
she recorded is shown in the table and graph below.

Years since planting, ¢ 1 2 |3 4 | 6 | 7 8 9
Height of tree, H metres | 0.7 | 1.4 | 2.4 | 351 6.6 | 79 | 8.7 | 9.5
10 +
[ J

Height (m)
(9,

°
°
[ ]
°
0 t t
1 2 3 4 5 6 17 8 9 10
Years
(a) What is the correlation coefficient for this data (correct to 4 decimal places)? 1
(=152
1

(b) Find the equation of the least-squares line of best fit for the height in terms of years.
Answer using values A and B correct to 2 decimal places, where H = A + Bt.

Question 22 continues on page
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Question 22 (continued)

(c) Hence, determine approximately, how many years it will take for the tree to reach a 1
height of 20 metres. Give your answer correct to 1 decimal place.

End of Question 22
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Question 23 (7 marks)

T T
The depth of water in a tidal basin is modelled by the function d(¢) = 3 + 2cos (Et — §> for
0 <t <12, where d is the depth in metres and 7 is the time in hours after midnight.

(a) On the number plane below, sketch the graph of d(z) for 0 < < 12. 3
AWP\\M@(IZ ....... SO....%WW)...../.Z fﬂ...Z/...WJH/) DIMMIM/
WLVVtM \/P b ....3./ ...... SY... MY - / —tp....S..wH'h Sun..\.ﬂ(l!l{‘”e

d(t).=3t 2% [.f...Z,.)J ..........................................
. .()mv..:.....?ﬂ'.] ............ fkw ghx]@...nﬁa.r.fh‘ Aja

>t
1 2 3 4 5 6 7 8 9 10 11 12 13

() Make for st shupe

() Mwk o st e
(D Ma b for et w/pomﬂ W SUWW
ﬁ(m‘{

Question 23 continues on page 21]
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Question 23 (continued)

(b) At what time is the depth of water decreasing at the fastest rate?

1
..%.f....z%ﬂc%.f"m...ﬂmf: ..... f:‘S"?‘?WW\/
(c) Solve 3+ 2cos (%t—§> =2for0<r<12. 2
T _ 1 _
SAZMS e ) 22
....................................................... Vetele ..
ut . L -1
........ g T‘;)“a”—;—‘ﬁ;—ﬂjé S;
....... Lr’...l..'...... e o o o o o) ¢ o s s o e s s s e s s s s s e s s e s s s s e s s s e e s e e e e s e e e
F t=y
...... "Cr /lzf;[p
b 3

* IF 3mv\'\ ) frapn etk
@ . /%W L kg Mf/mf ..... WZ {W@K ........... rehlert Vg\m{_ - valies.

(d) The basin can only be safely navigated when the water depth is at least two metres.

Using the results in part (c) or your graph, find the total length of time during which the
basin is safe for navigation over the given domain.

1

End of Question 23
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Question 24 (5 marks)
A particle moves in a straight line so that its velocity v metres per second at time ¢ is given by

2
v=4-— o1 Initially the particle is at the origin.

(a) Find an expression for the position x of the particle at any time 7. 2
..... A Lwde DL Mk R et
........ “ Stozlled) e et
Lowken €20, A D @...‘.".\W...f\r....@.vx@.z.'f..«%)
...... AWt -Chlatl) e

(b) Explain why the velocity of the particle is never 4 ms~!, 1
.......... : ‘F{Zr\

......... when veM o Wt e
............ #':Ow\'\\dl\\&mfr
................................. &ggg*b)ﬁ

2

2
.......... Ltt)L©NWLJCWtWM+W‘LW
......... b o T2
<

Page 22 of 40 KNOX GRAMMAR SCHOOL



2026 TRIAL HSC EXAMINATION

Question 25 (3 marks)
It is given that f(x) = x(x—a)(x — 6) where 0 < a < 6.

(a) Sketch the graph of y = f(x) on the axes below, labelling all x-intercepts. 1

D Mol b
drwms a wWotL
Wit oy wa\iv\tj

y

poverty
(7\ . X ® Mow X'L f('w [O&Q \llllﬂ
0
" | Vl'%evtt‘)ﬂ ek
frusivgy thagh
& DV
(b) Sketch the graph of y = f(—2x) on the axes below. 2

" @ Myl wtvy dvows’ wht i et

drienta tiyn chhy ﬂwvyh the

m’g\’m and vqmmﬂe H~or18 At

<wh F\)('V‘ﬂ-
OR
N\ Desuibes the weflettion jn fthe
-3 Y Y ~PAL wd o thetth vt ¢l
ot € ia n the  u-divectim.

Dyowws /—v/lj Cirvel j/ée'fth

with x -Tnd [akelld uatd

MS ’ﬁz DVM ’_3
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Question 26 (2 marks)

Figure 1 below shows a water trough of length 1500 cm. The symmetrical cross-section of the
water trough is shown below, in Figure 2, where x and y are measured in centimetres.

Figure 1 Figure 2

1500 cm
g 2 0 DI

Use the trapezoidal rule, with the values shown in the table below, to find an estimate for the water
trough’s capacity. You may assume 1 cm® = 1 mL.

X 0 0.4 0.8 1.2 1.6 2

y -3 —2.943 | =2.752 | =2.353 | —1.572 0

...... sl Y

T o0 L S

(B84 Yo s

= )59y wml = 1380

)

....... I ]Wm{l{mW&ﬁ]]&YWVM“'SJBL’K(W{(O\/\

...... @ LWW&“WW$@J\£VVWW¢ﬂWQW
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Question 27 (6 marks)

Michael invests $50 000 in an account which earns 8% interest, compounded annually. He intends
to withdraw $M at the end of each year, immediately after the interest has been paid. He wishes to
be able to do this for exactly 20 years, so that the account will then be empty.

(a) How much money does he have in the account immediately after he has made his first 1
withdrawal? Give your answer in terms of M.
Ay S0 Li&) M
....... = YU Mo
3

(b) Let A, represent the amount of money in the account immediately after his n™ withdrawal.

0 ] () Mk o egoblidiy

Show that Ay = 50000(1.08)%° — M [W

........................................................... e vhivdl - evies  avd /or

.......................................................................... [P o,

..... o ML O s »
S0, LL 0N -y [ LD ] e bP s

Question 27 continues on page
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Question 27 (continued)

(c) Calculate the value of ]\\;I which leaves his account empty after the 20™ withdrawal. 2
L
| 087 | ) 2 ®
M ) = Swop LI0K
................ vO&UDD)

End of Question 27

Page 27 of 40 KNOX GRAMMAR SCHOOL



2026 TRIAL HSC EXAMINATION

Question 28 (6 marks)

Consider the function f(x) =

(a) Show that f(x) is odd. 1

{ -0 - - 2 }
ot Fl=p S i y ry

.............................. ‘ .f..’...........K.i..z.*.’.........y{,.?[%ammm,y

= B () = ﬁl_ﬂ,,t. /lWWH/WS
ety

T P e

M’yL ){c/)f (,oy\mV(? A/VW)/\ a»f o< —’, un (ave Vf

Question 28 continues on page
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Question 28 (continued)

(c) Sketch y = f(x) showing intercepts, asymptotes and stationary points. 2

\
4

(-1,-05)

() Mwk & uped shape

D Mk for ewidently sgparching
méjprM.

End of Question 28
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Question 29 (4 marks) 4

8
The diagram below shows a sketch of part of the curve C with equation y = 2x+ — —5, x> 0.
X

7
The point A (4, 5) lies on C. The line [ is the tangent to C at the point A.

The shaded region R is bounded by the line /, the curve C, the line with equation x = 1 and the
X-axis.

Find the exact area of R.

e

2 -

.............. 3 PO W
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vwvf'ﬁ“‘w”}/ﬂf};/(fklal ..............................
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Question 30 (4 marks)

A continuous random variable X has probability density function below.

B ke_zx, x>0
fo = {0, otherwise
(a) Given /0 " ke 2 dx = Jim ONke—Zde, show that k = 2. 1
o VT
.............. Jo ke du =l
' _ v o
.......... k['760:|
.......... k[?'{%))“’
B
............................... 2,/
T S
1

Question 30 continues on page 33
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Question 30 (continued)

(c) Find the median of the distribution.

............. e
/a le v =7

) Mavk for /‘nf@way

................. ot e
-2m 1
BT TR
......................... poTE M
End of Question 30
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Question 31 (6 marks)

The diagram below shows the graph of the function f(x) = sinx for 0 <x < 7.

2 3
The points P(0, 0) and Q (?717, g) both lie on the curve.

. C . 2
The point R(z,sint) is also a point on the curve between P and Q, such that 0 <7 < 3

y

(a) Show that A, the area of APQR, is given by 3

1 ) 27
A= E(47rsmt—3\/§t) where 0 <r < 3

................................................ @..ka..ﬁy...cx.wbh;hfwy

T A S WeRLt. oved .
................................................ U ..Mﬂyk...{w..wwe.f/f/j e ?“Vd(%‘?
b oglsaset-38 1] fist liog. =

Question 31 continues on page
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Question 31 (continued)

(b) Find the maximum value of A, the area of APQOR. 3
Justify your answer, leaving your answer correct to two decimal places.

...... A\Z(WS\M—E@H

O Mwk b A

End of Question 31
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Question 32 (5 marks)

Two arithmetic progressions, A and B, each have 100 terms denoted by a; and b; respectively, where
i=1,2,3,...100.

The common difference of A is d, where d is a positive integer.

The two progressions have the following properties.

* ay=bjp=4

* by =ai00
(a) You are given that there is at least one value of i for which b; = 10+ a;. 3
Show that, in this case,
. 101 5
i=———.
2 d

........ 0 -4t (iAo st tdd

THE T
..... B 4 veesal s b -l4titd)-(c-))d
........ by <totgg

@ Mich o Mm’d%]’ﬁ’y b, = G494 AND  thot B's
wwsegn dtfeme - d

Question 32 continues on page 37

@MM by thgt‘(tvt{vj b, = Wto,  ond  wlwes.
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Question 32 (continued)

(b) Hence, determine the value(s) of d for which b; = 10+ a; is true. 2
Fon @), (s M- 2 Jee Lowit b o guitive
Ry hew Jsve\ow
g ik S
Swie v e ke 1DV -2V e edde

L e ke il e

\')y\\xj —l-g-:s and /\JU_\_\ VY \)dt)\, V)

@ wv\b\\/(ﬂ/q dt =2 1\0. End of Question 32
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Question 33 (4 marks)

(a) For a certain value of the constant p, the random variables X and Y have the probability 2
distributions given in the table.

x 1 2 3 4

1 1

P(X =x) p P p? 3
1 1

P(Y =x) p P p? 3

Question 33 continues on page
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¥

Question 33 (continued)

(b) X and Y are independent random variables so that, for example: 2

PX=1NY=2)=P(X=1)xP(Y =2)

Calculate P(Y =2X | Y > X).

End of paper
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Section II extra writing space
If you use this space, clearly indicate which question you are answering.
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