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Section I
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 10

1 Which of the following could be the graph of y =x—1?
A YA B y
* x
C D.
v YA




2 Consider the following dataset:
15 18 20 21 22 28

Which row of the table below shows how the mean and standard deviation are affected when
each score is increased by 10?

Mean Standard
Deviation
A.| Changes Changes

B. | Stays the Stays the

same same
C.| Changes Stays the
same
D. | Staysthe Changes
same

3 A small plane is approaching an airport to land. It is currently 750 metres above the airport

and 1500 metres horizontally from its landing point.

NOT TO
SCALE

) Landing point

1500 m

What is the angle of depression, 8, from the plane to its landing point, correct to the nearest

degree?
A. 27°
B. 30°
C. 60°
D. 63°



4 Which of the following is the range of the function f(x)=2v16-x"?

A. [-8,8]
B. [0,8]
C. [0,4]
D. [4.4]

xZ

5 For what values is y = TS decreasing?
2x“tx+1

A. —2<x<0

x<—2,x>0

C. 0<x<2

D. x=0, =2

6 Whatis dx

J (3x+2)
_—12+C
2(3x+2)
_—62+C
B3x+2)
_—1+C
6(3x+2)

b _.c
3(3x+2)

7 In a certain Sydney Suburb, the probability of an adult catching the fluis 0.2.
Two adults living in this suburb are chosen at random. The probability of at least
one of them catching the flu is:

A. 0.04
B. 0.32
C. 0.36
D. 0.64



8 The diagram below is the graph of y = x* +x—20.

y

What is the correct expression for the area bounded by the x-axis and the

Graph y=x"+x-20 between 0 <x<6?

A. A=j06x2+x—20dx

+.[6x2 +x—20dx
4

B. A=U:x2 +x—-20dx

C. A:I:xz +x-20 a’x+“‘46x2 +x—20dx

D. A=U06x2+x—20dx

9 A vessel initially contains 100 litres of water.
It is being emptied at the rate of

? = —(2 + 2—01j where V is the volume in litres after ¢ minutes.
t t+

Which of the following gives the exact volume of water in the
vessel after 5 minutes?

A. 10+20In6
B. 90-20In6
C. 90+20In6
D. 110+20In6



10 The graphs of y = f(x) and y = g(x) are shown.

y=f(x)

Which graph best represents y = g(f(x)) ?

End of Section I

-7 -

y=2g(x)
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Section 11

90 marks
Attempt questions 11 to 33
Allow about 2 hours and 45 minutes for this section

Answer each question in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 11 (3 marks)

A hospital wants to identify the most significant errors encountered when it comes to administering
medications.
A random survey was conducted, and the results are shown in the table below.

Error Frequency
Dose missed 35

Wrong Drug 20

Wrong Time 62

IV rate 16

Other 7

The receptionist was asked to construct a Pareto chart, to illustrate the data collected from the survey.

Below is a partially constructed Pareto chart.

70

Frequency

Sa8ejuad10J Aouanbai, sanenwin)

Dose Missed IV Rate
Wrong Time Wrong Drug Other

Errors Encountered

a) Complete the Pareto chart above, by choosing an appropriate scale for the vertical axis on the
right-hand side of the Pareto chart and hence drawing a cumulative frequency percentage line
graph.

b) What percentage of errors will be solved if there is more focus put on improving the two main

errors when administering medication? (Give your answer to 2 decimal places)



Question 12 (4 marks)

The time (H hours) it takes to travel to a location varies inversely with the speed (S km/hour) travelled.

It takes 4 hours driving at an average speed of 60 km/hour to reach a location.

(a) Find the equation relating H and S.

(b) By first completing the table of values, graph the relationship between H and S.
Express values correct to the nearest hour.

S 100 60 40

-10 -



Question 13 (2 marks)

Use 2 applications of the trapezoidal rule to find an approximate 2
4

value of .[lnxdx . Give your answer to 2 decimal places.

Question 14 (2 marks)

The graph of y =k cos(ax) is shown. 2

- m on 3n an B 6 m

What are the values of £ and a?

-11 -



Question 15 (3 marks)
Remy orders a burger and a shake from the drive-through at her favourite fast-food restaurant.
From previous experiences, she knows that there is a 90% chance that she will receive the burger she

ordered and there is a 95% chance she will get the shake she ordered.

(a) Using the above information, construct a probability tree.

(b) Hence, or otherwise, find the probability that exactly one of the items she receives does not 1
match the items she ordered.

-12 -



Question 16 (3 marks)

The parabola y = x” meets the line y =4—3x at the points (—4,16) and (1,1), as shown
in the diagram below.

(—4.16)

(1.1)

Find the area enclosed by the parabola and the line.

- 13-



Question 17 (5 marks)
A musical instrument has many strings attached, as shown in the diagram below. The difference
between the lengths of adjacent strings is a constant so that the lengths of the strings are the terms of an

arithmetic sequence. The shortest string is 30cm long and the longest string is 50cm. The sum of the

lengths of all the strings is 1 240cm.

]
=)
]
3 g
L=
o
L] «
(a) Find the number of strings. 2
(b) Find the difference in length between adjacent strings. 2
(c) What is the length of the tenth string? 1

- 14 -



Question 18 (3 marks)

(a) Differentiate (In x)z.

Question 19 (3 marks)
The graph of the function f(x)=x" is translated m units to the left, dilated vertically by a scale
factor of &, and then translated 4 units up. The equation of the transformed function is

g(x)=2x" +18x” + 54x+58. Find the values of m and k.



Question 20 (4 marks)

A zoologist is studying the growth of a meerkat colony. The zoologist models the number
of meerkats, N(f), by the equation

N(t) — 4660.082t)

where 7 is the number of months after starting the experiment.

(a) What is the initial number of meerkats in the experiment? 1

(c) What is the rate of increase in the number of meerkats one year after starting the experiment? 2

- 16 -



Question 21 (4 marks)

From the top of a 40 m high building, a ball is projected vertically upwards with an initial
velocity of 25ms™". On its return, it just misses the edge of the building and continues to the ground.

If the acceleration due to gravity is 10ms >, find

(a)  The velocity and displacement functions of the ball.

Question 22 (2 marks)

The probability that a student studies Physics given they study Mathematics is 0.6 . Using the

2

following table, find the probability that a student chosen at random studies both Physics and Maths.

PHYSICS NOT PHYSICS
MATHS A 32
NOT MATHS 28 16




Question 23 (6 marks)
Between 6 am and 6 pm on 7™ April 2026, the height, % , of the tide in a harbour

was given by

h=2+0.7 sin(%tj, for 0 <¢ <12, where his in metres and ¢ is in hours.

Taking =0 at 6 am,

(a) What is the period of the function 4 ?

(¢) A ship is able to enter the harbour only if the height of the tide is at 3
least 2.35 m. Find all times between 6 am and 6 pm on 7th April 2026

during which the ship was able to enter the harbour.



Question 24 (3 marks)

The height and arm span of seven children is measured. The information is displayed in the scatterplot
below.

152 .

1501 f { ! "

148

146

Height (cm)

1444

142 *

.c.‘.\ln’\ . . . - .
134 136 138 140 142 144 146 148

Arm span (cm)

(a)  Calculate Pearson’s Correlation Coefficient, correct to 2 decimal places.

(c)  Using technology, determine the least squares regression line that allows height to be
predicted from arm span.

-19-



Question 25 (5 marks)

Water is flowing into an empty tank which has a hole in its base. The rate of change of the level of

water in the tank is given by = =3"—5, where & is the depth of the water in the tank in cm and

t is the time in minutes after the water starts flowing in.

(a) Show that the depth of the water in the tank is 2
3 1
h= ——5t———
In3 In3
(b) Calculate the depth of the water in the tank after 2 minutes? 3

Correct answer to two decimal places.



Question 26 (3 marks)

The diagram below shows a circle of radius 6¢cm and a right triangle with a perpendicular height

of length 8cm. v

_\ - NOT TO

SCALE

Calculate the area of the shaded region, correct to 2 decimal places.

-21 -



Question 27 (9 marks)
Consider the function f(x)=x*—8x’.

(a) Find the coordinates of the stationary points of the curve y = f(x)and determine their nature.

(b) Sketch the curve showing where it meets the axes and any stationary points.

Question 27 continues on page 23

-22 -

3



Question 27 (continued)

(c) Find and test for the point(s) of inflection for the function f(x).Mark these on your sketch. 3

Question 28 (2 marks)

The distance between the curves y =log,(x—3) and y =log, x at x =k is 2 units.
Find the value of £.

-23 .



Question 29 (5 marks)

The diagram below shows the areas between two odd functions: y =

and y = mx.
x> +1 Y

(a) Show that the x-coordinate, A, of the point of intersection of the functions in the

. 1
first quadrant is given by f— -1.
m



Question 30 (3 marks)

Solve tan[Zx—%j:— for xe[—ﬂ,ﬁ]

_25.-



Question 31 (5 marks)
The diagram shows the graph of y =3"*. Also shown on the diagram are the first 4 of an infinite

number of rectangular strips of width — unit and height y =37, for non-negative integer values of x.

NOT TO SCALE

24
1
= 1 0.5 0 0.5 1 1.5 2 25 3 3.5 4
Y
(a) The sum of the areas of the rectangles forms a geometric series. 2

Show that the limiting sum of this series is .
232

Question 30 continues on page 27

-26 -



Question 31 (continued)

2
8
(b) Show that / 37 %dx= . 2
0 9In3
(©) By finding the areas of the four shaded rectangles and using part (b), 1

show that In3<

4
«/§+l'

_27 -



Question 32 (5 marks)

Consider the diagram below where A, B and C are three points on level ground and P is a point
vertically above C

9.12 km 15.52 km

120°
40°

20 km

(i)  Find the length of AC, correct to the nearest 0.1 km.

(i1)  Hence, find the angle of elevation of P from 4, correct to the nearest minute



(ii1))  Find the angle between PA and PB to the nearest minute.

QUESTION 33 is over the page

-29.



Question 33 (6 marks)
A 2-metre vertical fence stands 3 metres from a high vertical wall. A ladder, L, is placed from the

horizontal ground to the wall, resting on the fence. The base of the ladder is x metres from the fence.

(a) If L represents the length of the ladder, show that

L?=(x+ 3)2(1 + iz)

Question 33 continues on page 31

-30 -



Question 33 (continued)

L2
(b) By first finding d_’ calculate the shortest ladder that can reach from the ground
X

outside the fence to the wall, correct to 1 decimal place.

End of paper

-31 -



Section II extra writing space

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

If you use this space, clearly indicate which question you are answering.

Section II extra writing space

-34 -



If you use this space, clearly indicate which question you are answering.

-35-
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Section I
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 10

%‘Nh —

1 Which of the following could be the graph of y =x—1?
Wl =
A A B. v
* x
© P
yi v
x :




Consider the following dataset:
15 18 20 21 22 28

Which row of the table below shows how the mean and standard deviation are affected when

each score is increased by 10? 7
[ACHOS B Lo,
l)«l" \,‘ X w‘\( %(\
Mean Standard (V YO
Deviation

A. Changes Changes

B. | Stays the Stays the
same same

@ Changes Stays the
same

D. | Stays the Changes
same

A small plane is approaching an airport to land. It is currently 750 metres above the airport

and 1500 metres horizontally from its landing point.

NOT TO
SCALE

) Landing point

1500 m

What is the angle of depression, 6, from the plane to its landing point, correct to the nearest

degree?
270 “T(h\ e = 7':;3
\sco
B. 30° Mm@ = 3
s = (L)
C. 60° @ =T (3
= 2L.56S
D. 63° _ g9°



4 Which of the following is the range of the function f(x)=2v16-x"?

A. [-8,8] g
(B4 [
!, \
C. [0,4] — ,;;:5——~§vw =
D. [4,4]
32
5 For what values is y = —————— decreasing?
2x“+x+1
i & (224 x+ 1) —x4x +1)
g dr 2P+l (2x2+x+1)?
—2<x<0 _4,\‘3+2x2+2x—4,\'3—,\'2
B X< =2,x>0 ()
' ’ _ x4
C By T (22 4x+1)?
_ x(x+2)
D =10, —2 T (2x2Hx+1)? e
dy -2
for — <0, x(x+2) <0
dx
G What i J-—"ﬂ e =2 xR0
(3x+2¥
_.;2 + C
2(3x+2) ( i
)
i | (34 7\/ a»
_=0 >+ C 4
(3x+2) = (3')( +2.> o O
= ¢
@ tyee
6(3x+2)
-1

T e
3(3x +2)’

7 In a certain Sydney Suburb, the probability of an adult catching the fluis 0.2.
Two adults living in this suburb are chosen at random. The probability of at least
one of them catching the flu is:

A. 0.04 YT
B. 0.32 = K % 2
= V= 0.6\
@ o ~
Z 036
D. 0.64



8 The diagram below is the graph of y = x” +x—20.

V
What is the correct expression for the area bounded by the x-axis and the

Graph y = x> +x—20 between 0 <x<6?

6 2
A. A:.[o x +x-20dx

A:U4x2+x—20 dx
0

4 ) 6 )
C. A:j x‘+x—20dx+“ x>+ x—20 dx
0 4

+J.6x2 +x-20dx
4

D. A=U06x2+x—20dx

9 A vessel initially contains 100 litres of water.
It is being emptied at the rate of

dv

? = —(2 + &) where V is the volume in litres after # minutes.
t

t+1

Which of the following gives the exact volume of water in the
vessel after 5 minutes?

A. 10+201n6 oo -2
90-201In6

C. 90+201In6 =

D. 110+20In6



10 The graphs of y =f(x) and y = g(x) are shown.

y=f(x)

Which graph best represents y = g(f(x)) ?

End of Section I

-7 -

f(x) is odd
g(x) is odd
g(f(=x))=g(=f(x))
=—g(f(x)
B. s g(f(x)) is also odd
only C is odd
D.
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Section I1

90 marks
Attempt questions 11 to 33
Allow about 2 hours and 45 minutes for this section

Answer each question in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 11 (3 marks)

A hospital wants to identify the most significant errors encountered when it comes to administering
medications.
A random survey was conducted, and the results are shown in the table below.

Error Frequency
Dose missed 35

Wrong Drug 20

Wrong Time 62

IV rate 16

Other 7

The receptionist was asked to construct a Pareto chart, to illustrate the data collected from the survey.

Below is a partially constructed Pareto chart.

Moskly doat
| Mokl

s

sogejuso10 J Aouanbar] aanenUN)

Frequency

¥ B
1
>

<
p-=
%F‘

%
\I\

\x/

’I)’)‘ Dose Missed IV Rate
Wrong Time Wrong Drug Other

Errors Encountered

a) Complete the Pareto chart above, by choosing an appropriate scale for the vertical axis on the
right-hand side of the Pareto chart and hence drawing a cumulative frequency percentage line
graph.

b) What percentage of errors will be solved if there is more focus put on improving the two main

errors when administering medication? (Give your answer to 2 decimal places)



Question 12 (4 marks)

The time (H hours) it takes to travel to a location varies inversely with the speed (S km/hour) travelled.

It takes 4 hours driving at an average speed of 60 km/hour to reach a location.

(a) Find the equation relating / and S. 2.
H :ci;—
k
H=—
S
_k
4= 5 A Wumbo 0{‘ Q"\d,zuh “4&4?_ W\"l,{rabs
~ (
k=240 (b:j ‘1*"—”‘{'* H= S which turag ©
e ST L WSS PN T U S
S UAIAW b wpt lnveren vVaradio o
(b) By first completing the table of values, graph the relationship between H and S. 2

Express values correct to the nearest hour.

S 100 60 40
HZ 2 4 6
y
A
10
8 -
6
4
2
0 20 40 60 80 1(;0 *

-10 -

T\ qraph weeds
*o he Coucistet with
e quation n @) .



Question 15 (3 marks)

Remy orders a burger and a shake from the drive-through at her favourite fast-food restaurant.

From previous experiences, she knows that there is a 90% chance that she will receive the burger she

ordered and there is a 95% chance she will get the shake she ordered.

(a) Using the above information, construct a probability tree.

\.¢ waey il Prek \
| \‘\\"‘, 3
/ e
- : ¥ 3o
agh rQ g '
g ! -
q o/ me\e ¢qx - 05 OOM o
! soe~ O v LD )~ '
’ S OHS
v 2 ¢
\__\\ Q= \ (¥ \/ \ {
l yr 6.09
| 3
\\ (
o/ P N
’(")— < l ( § \ ’
—~ {'\

(b) Hence, or otherwise, find the probability that exactly one of the items she receives does not 1
match the items she ordered. ST
................. PR+ P(REN.Z. 01045 +. 0028
..................................................... =0\ e e e ) on T
fse 56

« 19 =



Question 13 (2 marks)

Use 2 applications of the trapezoidal rule to find an approximate 2

4
value of jlnxdx. Give your answer to 2 decimal places.

......... A, e e %@"@" wellk
\fux do 272 { 3 AP ove WEVE a

.......... } 5...\-..,....A“.....“(‘a.,t'._,. NeS eI IINasas st etssssesusseattsaastrresnn el Nww
..........,...‘.,......,.,A.:- .... —.;-li:mi'hz....;.(v‘(i;.'{y‘\' ........ ’&w 5‘\’UM w\,\o

........................................................................................ covused He Aol o
.............. Tl £ SRS olccohons ool Thourk
..................... o ORR

5 = A-14 (@ Jp\ M rneodedl 4 \w‘-e\r\;av()a

\ N

Question 14 (2 marks)

The graph of y =k cos(ax) is shown. 2

51

4

2

1

X

-m -61 -bm -7 ) il ail 3n 4 5m 6m T

-3

3

-4

5
What are the values of £ and a?

)‘\ (L N R ’3‘.«*\./(‘((‘ j’z -] ‘/ -
.............................................................................. evernssnrneressagfoin. vtz",
LG alpcaded otk pened.  Yewmel =bx Coon2.
.................................... oo E A e R =a
LI RS
............................................. o R T i
C - \ He?‘{t& w2 dgy\o.

/ =\

-1 -



Question 16 (3 marks)

The parabola y = x” meets the line y =4—3x at the points (—4,16) and (1,1), as shown
p

in the diagram below.

(—4.16)

L |
seeER s {L?.'x&.“.}gxz. o “L‘}7 - e
5 j#“
2 %% ()= )= D =3 (29, .
S S R I N S A J
2 1\ 3 )
BT L

-13 -



Question 17 (5 marks)
A musical instrument has many strings attached, as shown in the diagram below. The difference
between the lengths of adjacent strings is a constant so that the lengths of the strings are the terms of an
arithmetic sequence. The shortest string is 30cm long and the longest string is 50cm. The sum of the

lengths of all the strings is 1 240 cm.

‘ ’

| | | |
| o | I
| o | | | |
| || | ©f
L] L8
‘ e o e o o ‘1

(a) Find the number of strings. 2

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

P40 =N /304 50)
................. 5“&

AT S ¥ S S | Lare, are 31 S 4
(b) Find the difference in length between adjacent strings. , 2
T0.250.. ... 2580 30=Fo+(21-1Dd Well' dons!
L5030, 4.(3 =D |
Se.zantded... .0 X =4
LRGPz 30d - 30
....... =2 om. R S
3 3
(c) What is the length of the tenth string? 1
S0 4+ (10-V) C =
he.=.30.% \.“:...m";.\” /r o ~ o+ 3
\ s J ’
= 30 “+ ‘“);»7- T - L\'L('C AR \I\/bu W'

g o lo

- 14 -



Question 18 (3 marks)

(a) Differentiate (In x)z.

1
/, ey
........... Ladniadet S (
Ay Ao X )2 m Al Dont wetd '
A L 9

Question 19 (3 marks)

The graph of the function f(x)=x" is translated m units to the left, dilated vertically by a scale
factor of &, and then translated 4 units up. The equation of the transformed function is

gix)= .2'x3 +18x%+54x%+ %8 . Find the values of m and «.

@S = s Doma AT
................. mg“fou
wt = X

-15-



Question 20 (4 marks)

A zoologist is studying the growth of a meerkat colony. The zoologist models the number
of meerkats, N(7), by the equation

N(t) - 4660.082t’

where 7 is the number of months after starting the experiment.

(a) What is the initial number of meerkats in the experiment?

N(o). =46 well Ml.

o.ogr(17)
N(w)z= 466"

-%/:jojf do (onver e
(c) What is the rate of increase in the number of meerkats one year after starting the experiment? 2
!

............................................ (\ Wl dene Lw‘,'
WD) 0082 x Hoe T )

o S! " Al abO\/Q«(’b)
Q.08 x122.05622%7 ...

H
~
J

...... ‘ fv\‘:&/k‘.\4s r’ -
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Question 21 (4 marks)

From the top of a 40 m high building, a ball is projected vertically upwards with an initial
velocity of 25ms™ . On its return, it just misses the edge of the building and continues to the ground.

If the acceleration due to gravity is 10ms ™, find

(@)  The velocity and displacement functions of the ball. 2
T W“&% was not
..... €=2..4240. . 4=a5 0z Y. 2710 )
.......................................... _S TesaEEarEeN s weﬂ

Jich i )~‘175L4i< ...... MU%% C/DLCO%e/U ah ?Oﬁt‘\’\\/@
7 . _ ..... - AW somneinn S)(l*]f,oxg: 7 & Qgewm @A ‘Q\\]C
“ Lk=4p o um-5% +25¢390 | Rige :
You shedot Choose “{’(—u\ |
(b)  The greatest height that the ball reaches above the ground. ~ A ond an  geve Frp Qe

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

Question 22 (2 marks)

The probability that a student studies Physics given they study Mathematics is 0.6 . Using the 2

following table, find the probability that a student chosen at random studies both Physics and Maths.

PHYSICS NOT PHYSICS
MATHS A 32
NOT MATHS 28 16
otac ANYTL

......... | .[?(‘.1‘.‘1’.9‘54/‘ Hash
ok




Question 23 (6 marks)
Between 6 am and 6 pm on 7™ April 2026, the height, %, of the tide in a harbour

was given by

h=2+0.7 sin(%tj, for 0<¢<12, where Aisin metres and ¢ is in hours.

Taking 1 =0 at 6 am,

(a) What is the period of the function /4 ?

(b) What was the value of / at low tide and at what time did low tide occur? 2

P e e

................ P

é.(;.‘» ..... ‘ ll~e0 %év\,\’ ...................................... MQ(QM/

....-f...:....* ...... . o Tas seeurs ak

(c) A shipis able to enter the harbour only if the height of the tide is at 3
least 2.35 m. Find all times between 6 am and 6 pm on 7th April 2026

during which the ship was able to enter the harbour.

B R T T TR T R < e R R R R R

| — < /n 2\
- ,2 ......... JW\/"‘,\L’; ................................................................
i B w5 Clsh foned Quads)
[ & YA

D Shp can enter af or sffer Jam anel feave dafore lam.
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Question 24 (3 marks)

The height and arm span of seven children is measured. The information is displayed in the scatterplot

below.
152 ,_’-*
150+ — . |
1481 - .
g |
Z 1461 — e —
B 144 -~
143§ .
55 Be s Mo w2 w4 we s
Arm span (cm)
(a)  Calculate Pearson’s Correlation Coefficient, correct to 2 decimal places. 1
L0872 2. Pore  woetd
038 (2. 4p) ..
(b)  Describe the correlation between height and arm span, in terms of form and direction. 1
.. 0 Aoro
&T'j..,yx?eéeﬁwf..../.f.e’.lma./....49(&(«1‘%9.n........ Mw
Aich 1s snolecelsc) A W} . 4
....................... AN ER LS el 4 (7‘ ¥ i wa &élﬂéﬂ 7(
“ ' (o oN
rya .
(¢c)  Using technology, determine the least squares regression line that allows height to be 1
predicted from arm span.
g .fA223733 . : Azt(j/=5’éédwz ....... +23.733
@m( ........ Bz 0.5¢ . .......° b= Sbba+ 33133

Uone el
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Question 25 (5 marks)

Water is flowing into an empty tank which has a hole in its base. The rate of change of the level of

dh
water in the tank is given by = =3"—5, where & is the depth of the water in the tank in cm and

t is the time in minutes after the water starts flowing in.

(a) Show that the depth of the water in the tank is 2

In3 C\.e.v\o.ra\\3 wee 9(0&1 ‘
C=13 Gludanty w«.o_&*o Showl
B e i — now o ‘éw\é’)o e

(b) Calculate the depth of the water in the tank after 2 minutes? 3

Correct answer to two decimal places.

Sub. t=2
h= 2o -t0-T3 Aoy
= -271%%..... (Aw i el
Tha dgpn of the woted G npectis Vel ot N
todigodteg Aok SR wbeker 1\3(0»«/@7 % fﬁ :C"t ﬁj
al\l ot ouk 0—\ dhe ole wmi .
Ao fore the dot ok o R\ ety Hj .

@%W - wanakes | (Aw ‘>



Question 26 (3 marks)

The diagram below shows a circle of radius 6cm and a right triangle with a perpendicular height

of length 8cm. ¥

NOT TO
SCALE

l

Calculate the area of the shaded region, correct to 2 decimal places.

=97 =

v l
el deee



Question 27 (9 marks)

Consider the function f(x)=x"—-8x".

(a) Find the coordinates of the stationary points of the curve

774 ) . T
................................ £ $5er ) TS
ST 20 ke X T8 EE T2
BT y=o. . é‘ e,

/{‘y./../'.(.lf.‘ .................................................................
................... (2) =/ —1C

(b) Sketch the curve showing where it meets the axes and any stationary points.

y = f(x) and determine their nature. 3

¢ / ) dd’él /{4" ,f
J:'G ........... y J— -y
..................... /.,_ ﬁ}i’ C'()/’f((/%
........................ 1/ 'v(( ()= "’)

ﬂ@/ﬂw’»‘jh

..................... é‘f{”:‘?)
X=e X= +2/3

4 ek

3(1\ (Ofat wag. -l?

/Md’ %{7 Aeonle
weld!

x it 1 (0 0) i il SﬂWLﬁ’, jf/@ f
SN ] G50 Lafercepl's)
= -3 -2 -t ) z 3 "y
".f_E —0 t (22 -850
( 3 ) q>.h. » P‘.-ZSI l ho“
%iv‘:( gLt drowe ()
-l o‘nt
\O\J_J (2,- (b) (\2,— lb) " \:1 . ?
Wany !

Question 27 continues on page 23
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Question 27 (continued)

(c) Find and test for the point(s) of inflection for the function f'(x).Mark these on your sketch. 3
..... B of . vellexen  FU0OON= 0,
...................... N SR E L L Gt N
= 0 whaea pL:i%‘—_:t—Z? \z‘f’:?«“’-@%g -
..................................................................... %.............3....)..‘. B ......(.‘:r'.;‘.\’........... 8
—_2 — 2 . 80
................ X B AP e L BV LA T A
- ’ ’ 2 - o
..... J’*‘”*"'u’zﬁ“ D)ZC. s Shamae i coneeily - (RO <1>
2 1S o

X>Z  qu@ze Y L. for. fradiny. coordentise vk -0
| / /’0/ festferg ‘v\@,(a»cwm
! For wwrfed 24 chotel . 1

(d) For which values of x is the curve y = f(x) concave up?

= wu hga A~ = -‘__
........................... C‘“\ﬁ R A
L concove VP whhene e 5 "!2:35';,”“4&?4 """ g5\
5 \ ............................. o DU ".;‘ T’ sfsie
/ )l an 3“\/6,/“{5’( HE~TY A
o s e I,)(,{~'~ AL
Question 28 (2 marks) e > I8 7 '/L"'LV ?A afeh
N VT .
The distance between the curves y =log,(x—3) and y =log, x at x=Fk is 2 units. 2
Find the value of £.
‘0j1"k* !Q.:.}.L..f?ﬂ ..... 2).=.2..3 n=k M(j u’fl OLQ\A‘L,

-3 .



and y =mx.

Question 29 (5 marks)

The diagram below shows the areas between two odd functions: y =—; 0
X+
y
y= *
T X+l
y=mx
0 X
A
(a) Show that the x-coordinate, A, of the point of intersection of the functions in the 2
1
first quadrant is given by ,|——1.
m
'I’ -
....... by =M7&~@3=x‘+~-@ o May shudendd
(@) MM E 2 d,‘?mo'\"w
) K S 6,14* J((
.................................................................................... DL~ SRR o, SO
M MK 3% ™ e
....................................................................................... + oo M
.............. ﬁquﬂ#nﬁgrzgfﬁlnnm”m”w.m“m.ujnfi:Vgh,¢nm. AP
% N ™M
.............. ?Lgrnxxjﬁgri)”;;”m”m””_”““H e Siwdei'\eﬁ*'vdf
N2 w. =17 o -~ - v
.......................... ,’}C’.‘M e - W M,;\l “ 3_1 e [ '
.............................................. nq. ‘ - Q.(

A
K .

A:QJ P Sexs o IOUT Mx\zd" ................................................................. 59,50‘. M.
.......... &7 r72’0]m"“” "'M(—L*l\ glude s
A= 2% ] 2000 AN S N l Cv.‘? aad (,.&'L\

........ wAl e AL mlam Tl Aem 2

A e shshhdin
= la|n ‘Hl,}.. ‘“Mv‘fl .......................... =.=lam tmo
- =(m=lamdv.
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Question 30 (3 marks)

'
Solve tan[2.'-%)=;% for xe[-7,7] 3
Domaen,
—R=2sT
................................. ‘--v--..-. ......3.{d‘. UMSU'“““““”“”““'“““'“ ceraraeracserannane
Yo (2x0.5) 2.5 % ......... - ;e.“.s.u...'_??.’\fiz.’.‘...‘;%? ....... .
P > i P .
......... o P .ﬂ...(!nr-gﬁxjﬁ"lnvv2"j§—°zxi\k‘2’rfr
6 &'t T e
.................................................................................. ?-.-.....—.— ﬁ-».z-z.*‘;lﬂ-u.z .“7
..... QX"j;"ﬁ“,*lﬂ,ﬂ,J&S’ﬂftﬁ
2 2.+ 2 2% 24
..................... éd\,\/{r\cns

2 sk @wad

N i ST
.......................................................................... 7oA G
............................................................... ‘C.\
I
.................................................. W Ar——- o 28
Hs wan 57 quad R
stk &

Lé 6‘\’UC‘/Q,W\~'Q§ &01&0 stecl

i demam cmo{lﬁg'
Host studends recowvedd X o 3 weha

9 ponds Cj LaT L amenerd

A medo <L6 cerrect WWB

b e st o b
Ao (nase w\r\%&,o
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Question 31 (5 marks)

The diagram shows the graph of y =37*. Also shown on the diagram are the first 4 of an infinite

number of rectangular strips of width Py unit and height y =37*, for non-negative integer values of x.

NOT TO SCALE

24

-1 -0.5 0 0.5 1 1.5 2 2.5 3 3.5 4

\]
(a) The sum of the areas of the rectangles forms a geometric series. 2
| 1

Show that the limiting sum of this series is

72

=1 =3

1 - 1 1 1 5
Area of the rectangles=—2—><3 2 +;><3"1+ ?XS R +;><3‘- 4 oo

-1 -3
1| — - ,
:—(3 2 437143 2 43724 -~ )
2
—i —
The GP has first term a=3 2 common ratio r=3 2, C*MFAK,\}
-1
32 | .
. The limiting sum S = — T *7 SOwD. A 9*94(( S

3z
L

Vi oL
it 2
3

1

= A

J3-1

=\
)

IE—2

Question 30 continues on page 27
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Question 31 (continued)

2
8
(b) Show that / 3 2dx= : 2
0 9In3
) |:_3—7(:|2
f3‘~"dx=
0
I: 1113:| %’DV\K
(31n3 3%3)
T om3 E
1 9
= - +
9In3  9In3
_—149
93
—_ 8 . & d
= oIn3 as require
(c) By finding the areas of the four shaded rectangles and using part (b), 1
< 2 >k
show that In3<L —,, .
-1 -3
Area of the reclangleszéxf& 2 +%x3“+%x3_2-+—;—x3“2 §ow&)\ CM
1( -1 _3 ) OKE?VO@U[\Q_OQ *ﬁf’\ié
__la 2 1 2 =7
=532 437143 2 43 \,ste) GP
AW NS B ‘FS / gl
1( 4 4 e - ¢
= — + — - — P
2\3y3 9) o= 13 C ﬁ)‘/xi'
1 4\/?+i) 7T =
z ’ ’ = l/.q, ol
-2( /541 T
: - &4, Nzl
3-vdy > —(/3+1) -2
0
820 ) e J‘;;f = Z{G+
91n3 Ao Fhon e 5
%)( 54 1) due to po-
n
l3<.i—
PSSk
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Question 32 (5 marks)

Consider the diagram below where 4, B and C are three points on level ground and P is a point

vertically above C
Vi

c

1552 km

912 km/
{

P 'I/-.;;* ——
b\; . a2

A/‘o :?‘0\?\‘.‘:;&3

20 km

/

(1) Find the length of AC, correct to the nearest 0.1km
...... AC. 20, Voma . D R\ \/ .
.sw20 ks o OO R MZE&N
...... A .= R20%wm20
...... SO0
,,,,,,,,,,,,,,, = BABe- s ke i
= 18 e (naovegh 0:\ k)

(i1) Hence, find the angle of elevation of P from A, correct to the nearest minute
LORQE T 00 Sl
................... A2 i2ed

Q.= oS (8 N .
L B
.............................. C‘.~...>‘.. / .
................... = A (et mide)
(iii)  Find the angle between PA and PB to the nearest minute 2
Uss '.\_,(f,’.‘vttzj,,,,avk.f ..............................................
C 6S ¢

Y. = s 3w

QUESTION 33 is over the page tuled
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Question 33 (6 marks)

A 2-metre vertical fence stands 3 metres from a high vertical wall. A ladder, L, is placed from the

horizontal ground to the wall, resting on the fence. The base of the ladder is x metres from the fence.

(a) If L represents the length of the ladder, show that

L*=(x+ 3)2(1 + iz)

X

2 X

—}—)——x+3 /F(EM Q;Mg\w As .
2(x+3)

y______

2=y24(x+3)2 by P\fﬂa&c(as
2(x+3)
oo e

L?= (x+3)2+(x+3)

4
L>=(x+ 3)2(—2 + l) as required
X

CW%((A} WA.(( o/op((

C,u.(f(ci,tu% éTef;

Question 33 continues on page 31
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Question 33 (continued)

®

2

v

By first finding P calculate the shortest ladder that can reach from the ground 4

outside the fence to the wall, correct to 1 decimal place.

a 2(x +3)(—% + 1) +(x+ 3)2(_—8)

dx X X 3

=2(x+3) i“ilfj)‘) B

=2(x+3)

4x +x3—4x — 12)

\Mavu) shdants dls ({eﬂa«‘f«'ocf-eo)e

COrrectly but could Lkt <olve

: L=\/(x+3)2(1+%) (L>0)

X3
4
s[5 frdreo ametly.
Let dTL2—=0, The (est u&/@\j & B @»62?
[xr .3_12] +AQ .@}((vﬁ&éébv\ :V\-éx«ckor’(a&&
2(x+3)\ 3 )=0 {orw\ rthaey thon @x(x«d -

x+3=0.x3—12=0

x=-3,x=312~23

(x>0 as VW s Q\é&,ﬁ)rg\X'

Test the nature,

X 2 J 12 3
a5 0 6.666.. it @‘m\ﬁ @
. — pd

There is a change of gradient from negative to positive, therefore when x = {/12, the ladder is
the shortest. The length of the ladder:

Gowa Lot 1
J%LMQ the Ualua

|
>
(U8 )
[\ )
+
(9%]
S—
o
—
-
+
w
— N
[\o]
(3]
. T

End of paper
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