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General Instructions:

Reading Time: 5 minutes
All questions may be attempted.
Marks may be deducted for careless or badly arranged work.
Show ALL relevant mathematical reasoning and/or calculations.
Write using a black non-erasable pen.
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NESA approved calculators may be used.
Any answer that totally relies on calculator technology may not necessarily be
awarded full marks.
Clearly indicate your class by placing a cross X next to your class.

Examiner: RCW
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Class Teacher Question Marks
10MaA | A Wang A /18
10MaB | M Zheng B /15
10MaC J Tao C /15
10MaP W Beare D /15
I0MaL. | R Wang E /12
10MaU | A Ward & J James F /10
10MaS J Chan Total /85




Section A

1) Which of the following graphs could have the equation f(x) =1—-27*?
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O D)
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2) Solve x(3 —x) =0

3) Evaluate log, 81.

4) Solve sin 8 =-0.5 for 0°< 6 <360°.



5) What is the angle that the line y = —x makes with the positive direction of the x-axis?

6) Let M denote a length in metres
N denote a length in inches
F denote the length in feet

The conversion from metres to feet is given by /= 3.28084M.
The conversion from feet to inches is given by N = 12F
Let /' (x) = 3.28084x and g (x) = 12x.

1) Explain what /~!(x) represents for the units above.

i) Explain what g (f (x)) represents for the units above.

iii) Find the length in inches of a rope of 3.5 m.
Give your answer correct to 5 significant figures.



7)

A logo consists of an H shape and a regular decagon.

The diagram below shows the logo.




8) Given that log, b=1.5 and log, ¢ =0.3, find the value of
i) log, b .
c

9) A student tosses a fair coin three times.
1) What is the probability of three heads?

i) What is the probability that the student observes exactly one head?

1i1) Given that the student has observed at least one head, what is the probability
that the student observes at least two heads?

End of Section A
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Part B

Name:

Class Teacher
10MaA | A Wang

10MaB | M Zheng

10MaC |J Tao
10MaP | W Beare

Mark /15

I0MaL. | R Wang
10MaU | A Ward & J James
10MaS | J Chan




Y

2)

3)

Let g(x)=13-5x". If a is a constant, which of the following is g(1—3a)?
A) 8—454°

B)  8+454°

)] 8—30a +45a*

D) 8+30a—45a°

) 1
Make y the subject for l -
X y z

The current population of planet Earth is 8.2 billion in 2024. If the projected population
increase is 0.87% p.a., in which year will the population first reach 10 billion?



4)

In the diagram below, AB = 18 cm, BD = 6 cm, BC = 8§ cm,
and the area of triangle ADE = 160 cm?.

o D
C
g ©

o
\& 8 cm

A C E
Calculate the length of AE, to 2 decimal places.



5)

Janice and Paul did a study on feelings of stress and life satisfaction.

Participants completed a measure on how stressed they were feeling (on a 1 to 30 scale)
and a measure of how satisfied they felt with their lives (measured on a 1 to 10 scale).
The table below indicates the participants’ scores.

Participant # Stress score (X) Life Satisfaction (Y)
1 11 7
2 25 1
3 19 4
4 7 9
5 23 2
6 6 8
7 11 8
8 22 3
9 25 3

10 10 6

Using this data, answer the following questions:

1) Calculate the correlation (7) between Stress and Life Satisfaction.

i) The least-squares regression line can be written in the form Y =mX +b.
What is the value of m?

iii) Write a brief interpretation of this correlation, including the
strength, direction, and an explanation of the effect.

iv) Can you say that being more stressed causes a lower level of life satisfaction?
Why or why not?



6)

A right-angled triangle is drawn so that the hypotenuse is 3 times the shortest
side plus 1 cm, and the other side is 3 times the shortest side minus 1 cm.

If the shortest side has length x, find all valid solutions for x, giving explicit
mathematical reasoning.

3x+1

End of Section B
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Part C

Name:

Class Teacher
10MaA | A Wang

10MaB | M Zheng

10MaC |J Tao
10MaP | W Beare

Mark /15

I0MaL. | R Wang
10MaU | A Ward & J James
10MaS | J Chan




Y

2)

3)

By considering the discriminant, which of the following has 2 distinct real and rational
x-intercepts?

A)  y=-x*-3x+5

B) y=4x>-x-5

C) y=—x*-4

D)  y=2x

The table below shows the scores (in marks) and the corresponding z-scores of
3 students in an examination.

Score (marks) 46 X 86
zZ-Score -3 1 2
Find x.
A) 64
B) 66
0] 70
D) 78

In the diagram below, BC || DE, AC =2, CE =4, and BC = 6.

D

Which of the following is true?

A) DE=12

B) BC:DE=1:2

0] Area AABC : Area AADE=1:9

D) Perimeter A ABC : Perimeter AADE =1 : 2



4) Factorise 3x° —

5) A ball contains 5000 cm? of air.
More air is pumped into the ball at a constant rate of 60 cm*/sec for 1 minute.
The ball can maintain its spherical shape while it is being pumped up.

After the minute, the pumping stops.

What is the surface area of the pumped up ball, to the nearest square centimetre?



6)

Elsa has a grandfather clock in her house.
The height of the tip of the hour hand above the floor, in centimetres,

is given by @

h=20cosx°+147,

where x°is the angle the hour hand has rotated through since 12 G/
o’clock.

Calculate the first 2 values of x for which the tip of the hour hand is 150 cm above the floor.



7)

In the figure below, P, Q and R are points lying on a circle.

Lines ST, TU and SU are the tangents to the circle at P, O, and R respectively.
RQ produced and ST produced meet at the point V.

If ZPSR =34°and ZQPT = 46°, then what is the value of ZPVQ?

Geometrical reasons are needed.
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Part D

Name:

Class Teacher
10MaA | A Wang

10MaB | M Zheng

10MaC |J Tao
10MaP | W Beare

Mark /15

I0MaL. | R Wang
10MaU | A Ward & J James
10MaS | J Chan




1) Find any point(s) of intersection between the parabola y = x* +x+1 and the
line y =5x-3.



2) Ms Azure and Mr Blue were camping at the site located at P.
Ms Azure walked on a bearing of 035°T for 7 km to location 4.

Mr Blue walked on a bearing of 100°T for 9 km to location B.

NOT TO
SCALE




3)

A medicine glass in the shape of a cone has a height of 6 cm.
Initially, 3 mL of liquid fills the cone to a height of 3 cm.

How many more millilitres of liquid are required to fill the cone to a height of 6 cm?



4)

In the figure below, PQ || RS.

PO =aand RS=b.
Show that the length of OR is w.
sin 60°
P “ o
70° P 50°
S R



5) Solve the equation log,, x +log,,(x+2) =3log,, 2.

End of Section D
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Part E

Name:

Class Teacher
10MaA | A Wang

10MaB | M Zheng

10MaC |J Tao
10MaP | W Beare

Mark /12

I0MaL. | R Wang
10MaU | A Ward & J James
10MaS | J Chan




Y

2x—1
Let f(x)= .
x—1
) Showthat X tops 1|
x—1 x—1



2)

In the diagram below, ABCDE is a circle. It is given that AB || ED.

AD and BE intersect at the point F.
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Part F

Name:

Class Teacher
10MaA | A Wang

10MaB | M Zheng

10MaC |J Tao
10MaP | W Beare

Mark /10

I0MaL. | R Wang
10MaU | A Ward & J James
10MaS | J Chan




1)

2)

Let [ (x) =3x" +18mx +22m*, where m is a real constant.

Which of the following statements about the graph of y=—f (3x) must be true?

L The x-coordinate of the vertex of the graph is m.
II. The y-coordinate of the vertex of the graph is 5m?.
I1I. The equation of the axis of symmetry of the graph is x+m=0.

A) I only B) IT only

O I and IIT only D) IT and III only

A sequence, Uy, U,, Uy, U, ..., is defined by u, | =

1) Write down the values of u,, u,, and u,.

1) What is the sum of the first 500 terms?



3)

Each of 4 students have a fair coin.

They play a game in which each student tosses their coin and when the result of their
toss is a head then that student is eliminated from the game.

The game continues with the remaining students tossing their coin again.
As before, any student who tosses a head is eliminated.

The game continues until all the students have been eliminated or there is a single winner.

Calculate the probability that:
1) All students are eliminated after their first toss of the coin.

i) One student is eliminated in the first round, one student in the second round,
and one student in the third round, leaving one clear winner by elimination.

End of paper
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NOTE:

Sample Solutions

This process of checking your mark is about reading the solutions and the comments.

Before putting in an appeal re marking, first consider that the mark is not linked to the
amount of writing you have done.

Just because you have shown some ‘working’ does not justify that your solution is worth
any marks.

Students who used pencil, an erasable pen and/or whiteout, may NOT be able to

appeal.




Section A Solutions & Comments

1) Which of the following graphs could have the equation f(x) =1—-27*?

»

YA YA
1 N i 1
X X
0) D)
YA YA

¥ >
- _ 1 x

] -1

To check: For large values of x, f (x) =~ 1 e.g. x =100

Generally well done by most students.

2) Solve x(3—x) =0

Ans: x=0or3—-x=0
~x=0,3

It was surprising that this was not done well by all students.
This content was done in Term 1.
Think twice about Extension 1 Maths if you cannot just write down the answer.

A fair few only left one solution.
Students should not be expanding and using the quadratic formula.

3) Evaluate log, 81.
Ans: 81 =3%and so log, 81=4.

Students should just use the definition for a logarithm, rather than using any of the rules.



4)

5)

Solve sin 8 =—0.5 for 0°< 8 <360°.

0 is in the 3" & 4" quadrants.

Ans: The related angle (1% quadrant) is sin~1(0.5) = 30° .
~ 6=180°+30°,360° —30°=210°330°
Students were not penalised this time for not leaving their answers in degrees.

Students are using notation that they don’t understand: sin~1(=0.5) =-30°.
There is only a single value for sin™1(8) .
In fact, —90° < sin—1(#) < 90°.

What is the angle that the line y = —x makes with the positive direction of the x-axis?
Ans: 180° —tan!(-1) = 135°

Most students had forgotten the definition, and were trying to work it out from scratch.
For negative gradients:




6)

Let M denote a length in metres
N denote a length in inches
F denote the length in feet

The conversion from metres to feet is given by /= 3.28084M.
The conversion from feet to inches is given by N = 12F
Let f(x) = 3.28084x and g (x) = 12x.

i) Explain what /~!(x) represents for the units above.

Ans: [ metres — feet so /! feet — metres
So f~!(x) represents converting feet to metres

i) Explain what g (f (x)) represents for the units above.
Ans: g (f (x)) represents converting metres to inches.

I did accept metres to feet to inches for part (ii).
It was surprising that many got part (ii) right, but part (i) wrong.

Many students took the questions to mean ‘Find the functions f~!(x) and g (f (x))’,

unfortunately they didn’t receive any marks.

iii) Find the length in inches of a rope of 3.5 m.
Give your answer correct to 5 significant figures.

Ans:  g(f(3.5)) = 137.80 to 5 significant figures
=~ 3.5m~=137.80 (5 sig fig)

Students had to get the rounding right to score full marks.
Rounding wasn’t a concern if students had the wrong number.



7)

8)

A logo consists of an H shape and a regular decagon.

The diagram below shows the logo.

State the size of the shaded angle. Geometric reasons are not needed, but working is essential.

Ans: The shaded angle is 90° + x.

x is the exterior angle to the decagon i.e. x =

= the shaded angle is 126°.

It was surprising that some students didn’t know how many sides there are to a decagon.
Some had the same number of sides as an enneagon.

Some students were mixing up the formulae for internal and exterior angles.

That said, there were many students who were determined to do this in the longest way possible.

Given that log, b=1.5 and log, ¢ = 0.3, find the value of

. b
i) log, —.
c
b
Ans: log — =1log b—log ¢c=15-03=1.2
a C a a

i) log, (ch)’

Ans: log (cb)3=5 ( log b+log ¢ ) =5(1.5+03) =9

Many students don’t know their logarithm rules.
This topic is in Mathematics Advanced.

Students are advised to use their calculators.



9)

A student tosses a fair coin three times.
1) What is the probability of three heads?

1
Ans: P(HHH) = 5 X — X

1
2

No half marks.

i) What is the probability that the student observes exactly one head?

1 1 1 3
Ans: Exactly one head = P(HTT) + P(THT) + P(TTH) =3 X E X E X E = E
No half marks
Many students confused ‘exactly’ one head with ‘at least one’ head.

ii1) Given that the student has observed at least one head, what is the probability
that the student observes at least two heads?

Ans: A simple diagram is useful.
Given the condition, the sample space is reduced to at least one head.

TTH
THT
HTT

4
So the probability of at least two heads in this sample space is 7

Students are advised to use their calculators.

Avoid a formula if you don’t understand how the formula works.

This question also caused a problem with the language used.

This also manifest itself with a few students reading this as:

“What is the probability of at least one head, given that the student observes at least two

heads ?”

End of Section A solutions



Part B Solutions and Comments

1)  Let g(x)=13-5x". If a is a constant, which of the following is g(1—3a)?

A —454° ,, 2
) 8-d5a gj(l—la) = 123 -s((-3a)
B) 8+45a° - (3 wg"aréq ’rqal)
C)  8-30a+454° - -5 t30a- kSu
8+30a—454’ = @ +30a =4S4 2
Comment:

1 1 1
2) Make y the subject for ———=—
X ¥y z
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Comment:
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Part B (continued)

3) The current population of planet Earth is 8.2 billion in 2024. If the projected population
increase is 0.87% p.a., in which year will the population first reach 10 billion?

N=22.0095349Y L L L s
/'7[‘ we. AL € m{gopw(a,;f-(&’m 1S g"l b'l/lrlo"’l.’ J‘V”"W:j; ZQ 6"

Sy +22 = 2046 g o5
v N /471 Scer = 202Y + . ' ;o e b,e,f 2 Z,Vc’)&‘(‘f
(£ we asSuwne fha Fu‘@f’wfcu‘wm fs g2 billlon, peceu

then answer = 2047

Comment:

i



Part B (continued)

4) In the diagram below, AB = 18 cm, BD = 6 cm, BC = § cm,
and the area of triangle ADE = 160 cm?.

@ D
C
B b
o))
\e 8cm
A C E
Calculate the length of AE, to 2 decimal places.
A= 8

........... s"Lf*'&
...................... S

Areee = =x AD x AE x s A

160 = 4 » 24 <AE « £
....................... S
UUTRT AE. =20 Ctvero e, ( "‘%vuic‘t‘“

“;f:” ¢! ol &k (»T{uﬁ B o e L fj; e CCJ e ol “f“qu&m u At
................................... i

i m ey
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Janice and Paul did a study on feelings of stress and life satisfaction.

Participants completed a measure on how stressed they were feeling (on a 1 to 30 scale)
and a measure of how satisfied they felt with their lives (measured on a 1 to 10 scale).
The table below indicates the participants’ scores.

Participant # Stress score (X) Life Satisfaction (Y)
1 11 7
2 25 1
3 19 4
4 7 9
5 23 2
6 6 8
7 11 8
8 22 3
9 25 3

10 10 6

Using this data, answer the following questions:
1) Calculate the correlation () between Stress and Life Satisfaction.

= -0.9572728 96/ = —-0-96

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

i) The least-squares regression line can be written in the form ¥ =mX +b.
What is the value of m?

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

iil) Write a brief interpretation of this correlation, including the
strength, direction, and an explanation of the effect.

Theve (s a g, negeahlve eo rredober Ty
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.......................................................... P - A KX RS 45 i AN

Turn over for the rest of Question 5 solutions



Part B (continued)

5) (continued)
iv) Can you say that being more stressed causes a lower level of life satisfaction?
Why or why not?

/]
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Part B (continued)

6) A right-angled triangle is drawn so that the hypotenuse is 3 times the shortest
side plus 1 cm, and the other side is 3 times the shortest side minus 1 cm.

If the shortest side has length x, find all valid solutions for x, giving explicit
mathematical reasoning.

3x+1

3x—1

Turn over for the rest of Question 6 solutions



Part B (continued)
6) (continued)

Comment:

End of Section B Solutions



Part C Solutions & Comments

1) By considering the discriminant, which of the following has 2 distinct real and rational
x-intercepts?

A)  y=-x*-3x+5

y=4x*-x-5

C) y=—=x*-4
D) y=2x?

A. A= (-3)>—4 x5 x(=1)=29 # perfect square

.. the x-intercepts are not rational, but they are distinct.

B. A=(=12-4x4x(=5)=121>0
.. the x-intercepts are rational and distinct

C. The graph is completely below the y-axis, so no real roots.
OR
A=(0)-4x(=1)x(4)=-16< 0

D. Only 1 x-intercept.

Generally well done.

The most common error is A.

2) The table below shows the scores (in marks) and the corresponding z-scores of
3 students in an examination.

Score (marks) 46 X 86
Z-Score -3 1 2
Find x.
A) 64
B) 66

70
:

2 — (-3) = 5 standard deviations = 86 — 46 = 40 marks

.. one standard deviation is .
“x=86-8=78

Generally well done.

Common error: C



3) In the diagram below, BC || DE, AC =2, CE =4, and BC = 6.

D

Which of the following is true?

A) DE =12
B) BC:DE=1:2
@ Area AABC : Area AADE=1:9
D) Perimeter AABC : Perimeter AADE =1 : 2

A. BC:DE=1:3=>DE=18
B. See above
C. AABC ||| AADE
AC:AE=1:3
. Area AABC : Area ADE=1:9

D. As AABC ||| AADE and AC : AE =1 : 3 = Perimeter A ABC : Perimeter AADE =1 :3

Well done.

Common error: B



24

4) Factorise 3x” — :
125y
Solution 1:
x - 24 == 3 - (125x3y6—8)
125y 125y
3((5xy2 ) —23)
125y
3(5xy* —2)(25x°y* +10xy° +4)
- 125)°
Solution 2:
s 24 ;8
125y° 125y°

2 ,  2x 4
= 3 X— Y X + Y + oy
Sy S5y~ 25y
Solution 2 is NOT great as the final expression is only partially factorised, but no mark was
deducted this time.

Most students who got full marks used this method.

In general:

e Poorly done.

o Some students did not attempt this question.

o Some students did not understand the meaning of factorise, so they tried to solve for x.

e Many students did not take the common factor 3 out.

e  Many students were not able to correctly apply the formula for the difference of two cubes.
e Many careless mistakes.



5) A ball contains 5000 cm? of air. 3
More air is pumped into the ball at a constant rate of 60 cm?/sec for 1 minute.
The ball can maintain its spherical shape while it is being pumped up.

After the minute, the pumping stops.

What is the surface area of the pumped up ball, to the nearest square centimetre?

V= %M =5000+ 60x 60 =8600 cm’

1 1
[8600x3j3 [6450)3 )
= =| —— cm
47 T
2

© SA =4z = 4;{@J3 — 2030 cm’
T

Well done.

Common errors:

e Incorrect volume. e.g. 5000, 3600, 5360 etc.

4 3
e Incorrect volume formula: V = 3 r’, =, 4 etc.

4
e Incorrect surface area formula: SA = — 71’

e Incorrect answer: 2070 cm?.

This error occurred because students rounded the value of v to 12.7 cm, and then used this rounded
value.

This affected the accuracy of their final result.
Students should use the exact value (left on calculator) and avoid rounding too early.



6) Elsa has a grandfather clock in her house.
The height of the tip of the hour hand above the floor, in centimetres,
is given by @

h=20cosx°+147,

where x°is the angle the hour hand has rotated through since 12 ()
o’clock.

Calculate the first 2 values of x for which the tip of the hour hand is 150 cm above the floor.

h=20cosx+147 =150

s x=cos (ij =81.37°
20

And x =360—cos™ (2%) =278.63°

Well done.

Common errors:
o  Few students only had 1 solution

e [ncorrect second value of x, e.g. 98.63°

o  The sum of the 2 values of x is not 360°



7) In the figure below, P, Q and R are points lying on a circle. 3

Lines ST, TU and SU are the tangents to the circle at P, O, and R respectively.
RQ produced and ST produced meet at the point V.

If ZPSR =34°and ZQPT =46°, then what is the value of ZPVQ?

Geometrical reasons are needed.

Ans: 2PVQ = 27°

READ FIRST

Generally well done.
To achieve full marks, students needed to:

- Provide full geometrical reasons.
A maximum | mark was awarded if students did not provide any geometrical reasons.

- Demonstrate their understanding of
o The angle between a tangent and a chord equals the angle at the circumference in the

alternate segment. e.g. LSRP = £RQS or LPRQ = 2QPT

o Intercepts on tangents drawn from a point to a circle are equal.
eg SR=SP,UR=UQorTQ =TP

o Angle properties in triangle, including but not limited to angle sum of a triangle, exterior
angle of a triangle, base angles of isosceles triangle.

- Not combine multiple geometrical reasons in one step.

Common error: £ZSRQ = £SPQ

If you are struggling with the geometrical reasoning, please refer to the SBHS Reasoning in Geometry and
Reasoning in Circle Geometry files.

Solution on next page



Question 7 (continued)

Construct RP

> SU and SP are tangents (given)

.. SR = SP (tangents from external point)

£SRP = £RQP (angle in alternate segment)

. £SRP = £SPR (angle opposite equal sides in a triangle)
Also "+ £PSR = 34° (given)

.. £SRP = (180° — 34°) + 2 = 73° (angle sum of triangle)
s LRQP =73°

" ZRQP = £QPV + £PVQ (exterior angle of triangle)
Also "+ £QPT = 46° (given)

5 LPVQ =73° —46° = 27°

End of Part C solutions



Part D Solutions and Comments
3

Find any point(s) of intersection between the parabola y = x> +x+1 and the

D
line y =5x-3.

 Question. asked. fon oint..of infersectinn, . so. Sividlents. wéne. e
Lt find. 'y ond olso. rewite. a8..a. coordinate. patk.. Studesmts were..



2) Ms Azure and Mr Blue were camping at the site located at P.
Ms Azure walked on a bearing of 035°T for 7 km to location 4.

Mr Blue walked on a bearing of 100°T for 9 km to location B.

NOT TO
SCALE

Find the distance between Ms Azure and Mr Blue to the nearest hundred metres.

..... LAPB = 69" (ad)0cent. angles) .

. Somne. $TVANES. Slaowld veVISe. $IAL. cosine. (UL, Tie. most..Lammon. ..
L mistake wos b dtig dne 20 e WL b2 oSG
2 WS and. cmnding. wore. . smpartant.. (0. 1S, GueStin .. Studenfs. ...
ud. not. vecedvt full mas . if .t bdu't. vowd. covecty.........



3)

A medicine glass in the shape of a cone has a height of 6 cm.
Initially, 3 mL of liquid fills the cone to a height of 3 cm.

How many more millilitres of liquid are required to fill the cone to a height of 6 cm?

Nuquid.:..... Inss s L
....... e
..... V@lafsg

SEDOMIG O,
. Moy ST ents. Hought. Fae. . xatia was. 5202 (70
= Some Stwlents did aot. read. Hae. question. caredully. .and. Left. ...



4) In the figure below, PQ || RS.

PQO=aand RS=b.

Show that the length of OR is w.
sin 60°

P « o

70° Hn° 50°

o QX R TS CoovegPonding. amgles., QX MPS).
LXQR = 60" (angle sum of fvivgle). ...

Sinpl®

o Vong stwdends. tried 10 vovene emgiveew,
2. Moy STdents. did. nek. explaia. aow.. fuey. 90t 30, 602, BoA....
....... mnd .80..the. students.. Lol d. et vecave. full madks.......................

¢ Sowe Studemts ‘cut out' e reltangle in He waidde. Tas was

on equally valid approch,



5) Solve the equation log,, x +log,,(x+2) =3log,, 2.
e 2 L T T L el
............................. e B2 e

o owman i tmlee. was. 3(0Ge 221090 5 2 1090 T, .

2 Moy studente frgot toomit Bz

208 fhe Stwdents who  dd omit | Xz =&, e eqplavation was.......

...... mastly. invalid, (%.7.-2). Students peeded. 4 find the infersechon

20 022, e 1S K70, Manks were nol deducted..
s fime

End of Section D solutions



Part E Solutions & Comments

1) Let f(x):zxx__ll.

2 _
i) Show that =

w.s..g___ ....... 2z -2 1) - A ) ... ,_,Q+
%

XI-|

RHS =2 +

x—1
2(x—=1)+1
- x—1
2x—2+1
- x—1
2x—1
- x—1

= LHS

Comment:
Well done.

Although most students demonstrated all the concept to be tested.

Layout was very poor.

Few students declared LHS and RHS preferring just to show the algebraic working.

i) What is the domain and range of f(x)?

ciomam ... y &%
rone.%ﬂiil

Comment:
Reasonably well done.

Most students got the domain correct but were unaware of how to work out the range.

A wide variety of values were given, even ranges of values.

Question 1 solutions continued over the page

..... =RHS

-



1) (continued)
iii)  a) Find f7'(x).
= ot “\= 1
...... ng*i, S, F G
.................................................................................. P S
\ntecdhande. . LR d— -
\' - — ‘!‘ ——
.............................................................. {(ﬁ—) ‘”I __1
.............................. XA
SSUUURUURUURURRURRURRURTURTURN ¥ Bodl NUURIUURURENS SUUUUURRURRURRRRO *"35,.:)..,,,
A2
Comment:
Well done.

Most students had a good grasp of what was required here.

The negatives did produce problems for some.

b)  Find f(f(x)).

Comment:
Not well done.

Most students had a good grasp of what was required here.

The negatives did produce a problem for some.

The manipulation of the algebraic fractions also produced some errors.



2) In the diagram below, ABCDE is a circle. It is given that AB || ED.

AD and BE intersect at the point F.

1) Show that 2x + y = 180, giving reasons. 3

J0DTED 0N AFBA e
peede Li5)...

Comment:
Relatively well done.

Most students got most of the required reasoning, although layout was sloppy and occasionally illogical in
nature.

i) Express x in terms of 6. 1

Xz 1209

(Opposite angles of cyclic quadrilateral ABCD)

Comment:
Very well done. Some students guessed incorrectly.

1i1) Express y in terms of 6. 1

Comment:
Poorly done.

Although there was a fairly simple solution, many students over complicated their answer.



Part F Solutions & Comments

1) Let f(x) =3x? +18mx + 22m>, where m is a real constant. 1
Which of the following statements about the graph of y = —f(3x) must be true?
L. The x-coordinate of the vertex of the graph is m.
I1. The y-coordinate of the vertex of the graph is 5m?.
18 The equation of the axis of symmetry of the graph is x+m =0.
A) [ only B) [T only
©) [ and IIT only (Dy II and III only
,[ 1) Ex ;ll?‘_\&iLF_ s
_ Given {f0x0) s 3x% #1Bmax £ 22>
o - £(3x) = ~/3( 3x) +18m (3x ) +22m” )
N = = 27x% - SUML - 22,2
AX\S O{ S\/«'\/!)V‘?*f\j - X = :.‘3 R
' 2a
= = [~S4%m)
i -
. 2(-217)
- B - ) 2 el L4 08 — XY 4+wv1 = O
_ Y= -27/-m) - sUM-m) ~22m?
— _27444.? + S_qvwz ~22wna ? o
= 5m?
g Vevtex = (= ,Sm™ )
I is false
o T s tewme R
S JIL, s tvue _—
NN 7,,(0)*1 S cevrect I —
Marking scheme Marker’s comments
1 mark - Poorly done by many candidates.
Correct answer - Statistics of the candidates’ responses are shown below.
Options A B C D No
response

Candidates' choice | 10.7% 21.5% 25.9% 30.7% 11.2%

- Candidates should always attempt multiple-choice questions
and avoid leaving them blank.




2) A sequence, u,, u,, Uy, U, ...,isdefinedby u = ,u =1.
o 3—1‘(“
1) Write down the values of u, u, and u,. 3
< S
..... (’(1‘2"("—Lf
_____ l*!?:lq‘z
A = — =
..... LL{2~{Z)’
Marking scheme Marker’s comments
3 marks - Candidates were not awarded relevant marks if they wrote
All 3 correct values. values incorrectly for the wrong corresponding ™ term or
did not clearly indicate which values corresponded to each
2 marks u'™ term.

2 correct values.

. - Common mistakes included failing to substitute the correct

1 mark value for u, or arithmetic errors.

1 correct value.

- Finding an undefined u™ term should prompt some
candidates to recheck their solution.

ii) What is the sum of the first 500 terms? 2
/ﬁHeym ....... //L{I—ZJ//L// ..... Z ef sovsvencsccevsacssnrsrsesrrsontstensssesesseraesasunase
........ 00 2 3 = tob rvaninder L e
................ (66 1o ts of =2 e
............... [0 oS ob e
..... L L LY 3 .
................. Su = Jobx(-2) 4 M0xd t Lblxd=5¢3. ...
Marking scheme Marker’s comments
2 marks - Assignificant number of candidates who identified the
Correct solution. correct pattern in part (i) were able to find the correct
. answer successfully.
1 mark
Substantial progress - Common errors included incorrectly identifying the 499'" or
to correct solution. 500" term, arithmetic errors or using formulas that are not
correct e.g. AP series.




3) Each of 4 students have a fair coin.

T'hey play a game in which each student tosses their coin and when the result of their
toss is a head then that student is eliminated from the game.

I'he game continues with the remaining students tossing their coin again.
As before, any student who tosses a head is eliminated.

I'he game continues until all the students have been eliminated or there is a single winner.

Calculate the probability that:
i) All students are eliminated after their first toss of the coin.

Marking scheme Marker’s comments

1 mark - This question was done well by majority of the candidates.
Correct answer

Question 3 continues on the next page




3) (continued)

i) One student is eliminated in the first round, one student in the second round. 3

and one student in the third round, leaving one clear winner by elimination.
L( O)’,’f;(-“)’ /C.y' fZL( ‘/’,', ;][' ;'/L;(/e[[/ /(ﬁ /J[ L"/[,m,uq /e'd‘

: z
i () 35 ) e 2 E )
............ VTR A SO SSP. SO - SLANY SOO0 0 NV Y

{6 g d
........... ’.__._{_ )(EA—'*
L{ 8 Z
............ .- USRS RUTURORRRRRR
......................... . e
Marking scheme Marker’s comments

3 marks - This question was not done well by many
Correct solution. candidates.

2 marks
Substantial progress to correct
solution

e.g. show the probability

.1 1 1 1 .

1S — x —x—=—— with some
16 8 4 512

reasoning or show correct

probabilities for 2 out of the 3

rounds being multiplied.

1 mark
Partial (non-trivial) progress
towards correct solution
e.g. show the probability is

I 1. 1 7
—+—+—=— Or

16 8 4 16
show correct probability for
only 1 out of the 3 rounds
being multiplied.

Many candidates who made significant progress
failed to consider about the number of students that
can be eliminated in each round

e.g. any of the 4 students in the first round, any of
the 3 students in the second round and any of the

2 students in the last round.

Some candidates failed to understand that the
product rule, rather than the addition rule, was
required for calculating the probability at each stage
in this multistage event.

This was due to the 'and' relationship between
rounds, meaning probabilities should be multiplied
rather than added.

End of solutions
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