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Part A (22 marks)

For Questions 1 — 6, Circle the correct answer.

1.

Stephen the author earns a percentage of the sales of his recent horror novel. Which word best
describes this payment?

(A) Salary
(B) Commission
(C) Royalty

(D) Wage

The gradient and the y-intercept, respectively, of the line 2x +y — 3 =0 are?
(A) 3and 2
(B) —2and3
(C) 2and -3

(D) —3and 2

A set of data is represented by the cumulative frequency histogram and ogive.
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What is the best approximation for the interquartile range for this set of data?

(A) 35
B) 30
(C) 25
(D) 40



Carlos took 70% of a whole pie. Maria took one third of the remainder. What percentage
of the whole pie is left?

(A) 30%
B) 15%
©) 10%

(D) 20%

Find the size of the angle « correct to the nearest minute.

8.7m
52 m

(A) 30°52'
(B) 30°53'
(C) 36742

D) 36°43'

Simplify 2m* x3mp” .

(A) 5m’p’
(B) 5m’p’
(©) o6m’p’

D) o6m’p’



10.

11.

Express 9876 000x1 234 000 in scientific notation correct to 3 significant figures.

Simplify 9hk — * + Skh+4 >

Expand and simplify x—-3y—4(y—-2x).

(3.2)°

6.8+4.7

Calculate correct to 4 decimal places.

A farmer spreads 25 kg of fertiliser over an area of 4000 m?. How much fertiliser would be
needed to cover an area of 1.5 ha?




12. A caruses 18 L of petrol to travel 150 km. How much petrol would be needed to travel 350 km?

13.  Given that @ * b denotes a” +ab—b’, find the value of 5%(-2).

14. Simplify
3x x
a —_—— —
(a) s s
8a—4b
b
(b) 2
2x-3 x-1
c —_——
(c) 5 5




@ L2
x x+1

1 1

e —
© 2x+1 5x-1

End of Part A
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Part B (22 marks)

1.  Solve 5—-2x>13, and display your solution on a number line.

2. If16m> +24m+ P = (4m+ Q)*, what is the value for P?

3.  From the top of a 200 metre tower, the angle of depression of a car is 49°. How far (to the
nearest metre) is the care from the base of the tower?

200 m




4.

At a tourist information office, the numbers of people seeking information each hour over the

course of a 12-hour day are shown below.
6 25 38 39 31 18 35 31 33

(a) Construct a sorted stem and leaf diagram to represent these data.

(b) State the type of skewness suggested by your stem and leaf diagram.

15

21

28

(¢) For these data find the median, the mean and the mode.
Comment on the usefulness of the mode in this case.




5.

Simplify and write without negative indices.

(e )
®) (15ab7)7
Expand and simplify

@ (x+5)(2-3x)

b (2y+3)

© (2x-3)2x+3)




7.  Calculate the surface area and volume of this enclosed solid, correct to 1 decimal place.

i H . 24 m

3.6m

End of Part B

~10 ~



Part C (24 marks)

1.

3.

Solve y =4x+3 and y=17—-3x simultaneously.

If y 1 26, then evaluate y* + Lz
Y Y

2x+1

If y=5". Express 5°*' in terms of y.

~11 ~



4.

The table shows the income tax rates for the 2019—2020 financial year.

Taxable income

Tax payable on this income

$0 to $18 200

Nil

$18 201 to $37 000

19¢ for each $1 over $18 200

$37 001 to $90 000

$3 572 plus 32.5¢ for each $1 over $37 000

$90 001 to $180 000

$20 797 plus 37¢ for each $1 over $90 000

$180 001 and over

$54 097 plus 45c¢ for each $1 over $180 000

(Note: The above rates do not include the Medicare levy of 2%.)

The Medicare levy is calculated as 2% of taxable income.
For the 2019-2020 financial year, Charlotte pays a Medicare levy of $2341.20.
Calculate the tax payable on Charlotte’s taxable income.

Given the points A(—3, 2) and B(5, 8).

(a) Find the midpoint of interval 4B.

(b) Hence, find the equation of the perpendicular bisector of the interval AB.
Give your answer in the general form.

~12 ~




A bag contains 5 yellow marbles and 4 red marbles. Two draws are made without replacement.
Calculate the probability of drawing:

(a) two yellow marbles

(b) at most one yellow marble.

Completely factorise the following

(a) 4x°-9

(b) x*-5x-24

() 6x°—7x-20

d x*—y +4y—4

~13 ~



8.

A plane is rising at an angle of 15° inclined to the horizontal.

(a) How far will the plane have to travel along its line of flight to increase its altitude 2
(height) by 500 m, correct to 2 decimal places?
(b) At what angle must the plane climb to achieve an increase in altitude of 500 m in half 2

the distance needed at an angle of 15°, correct to the nearest minute?

End of Part C
~14 ~



Part D (24 marks)

1.  Six years ago, Lydia was three times as old as Keiko. In three years time, Lydia will be twice 2
as old as Keiko. What are their present ages?

Factories completely x*—9x’ —8x+72 2
2n-1 n+l
3. Simplify % 2

~15 ~



Simplify

@ 300 -48-147 1
®) ald® —ad’ 1
o (E4] (] z

Part D continues on page 17
~16 ~



A survey is being carried out into the sports viewing habits of people in a particular area. As part of
the survey, 250 people are asked which of the following sports they have watched on television in

the past month.
e Football
e Cycling
e Rugby

The numbers of people who have watched these sports are shown in the Venn diagram.

64

Footbﬂ

Rugby

Cycling

One of the people is selected at random.

(a) Find the probability that this person has in the past month watched cycling but not football. 1

(b) Given that this person has watched cycling, find the probability that this person has not 2

watched football

~17 ~

Part D continues on page 18



6. A food factory produces packets of candies which contain lollipops, sweets and chocolate bars 3
in the ratios 5 : 6 : 7. In the following year, the number of lollipops is halved, the number of
sweets is decreased by 10% and the number of chocolate is increased by 50%. Calculate the
percentage increase or decrease in the total number of lollipops, sweets and chocolate bars in

each packet.

7.  Consider the following pattern.
S, =-2+(1x2)+(2x2’

)=8
S, ==2+(1x2)+(2x27)+(3x2%) =32
Sy=-2+(1x2)+(2x27)+(3x27)+(4x2*) =96

S, =-2+(1x2)+(2x27)+(3x2*) +(4x2*) +(5x2°) =256

(a) Write down the fifth line of the pattern.

(b) By first considering the values of lSn , write down the (n — 1) line of the pattern.
n

~18 ~



8.

Two ships leave from the same port. One ship travels on a bearing of 157° at 20 knots. The second
ship travels on a bearing of 247° at 35 knots. (1 knot is a speed of 1 nautical mile per hour.)

(a) Sketch the above information in a diagram below. 1
(b) How far apart are the ships after 8 hours, to the nearest nautical mile? 2
(¢) Calculate the bearing of the second ship from the first ship after 8 hours, to the nearest 2

minute.

End of Part D
~19 ~



Part E (22 marks)

1. A surveyor stands at a point A, which is due south of a tower OT of height h m. The angle of
elevation of the top of the tower from A4 is 45°. The surveyor then walks 100 m due east to point B,
from where she measures the angle of elevation of the top of the tower to be 30°.

T

A
.7 100

Ve

(a) Express the length of OB in terms of 4.

(b) Show that /=502 m.

(¢) Calculate the bearing of B from the base of the tower, correct to the nearest degree.

~20 ~



2. Show that the points L(—2, —13), M(3, 2), N(7, 14) are collinear. 3

3.  Find the co-ordinates of the point on the line y = x—9 which is equidistant from the points 3
A(l,—4) and B(5,-2).

Part E continues on page 22

~21 ~



Two vases are cylindrical in shape. The larger vase has diameter 20 cm. The smaller vase has 3
diameter 10 cm and height 16 cm. The larger vase is partially filled with water. Then the empty
smaller vase, with the open end at the top, is slowly pushed down into the water, which flows

over its rim. When the smaller vase is pushed right down, it is half full of water. What was the
original depth of the water in the larger vase?

A jar contains only red and yellow candies. Another 30 red candies are added to the candies 3
already in the jar so that one-third of the total number of candies in the jar are red candies.

At this point, 30 yellow candies are added to the jar, and now three-tenths of the total number

of candies in the jar are red candies. What fraction of the number of the candies originally in

the jar were red candies?

~22 ~



Candidates applying for jobs in a large company take an aptitude test, as a result of which they are
either accepted, rejected, or retested, with probabilities 0.2, 0.5 and 0.3 respectively. When a
candidate is retested for the first time, the three possible outcomes and their probabilities remain the
same as for the original test.

When a candidate is retested for the second time there are just two possible outcomes, accepted or
rejected, with probabilities 0.4 and 0.6 respectively.

(a) Draw a probability tree diagram to illustrate the outcomes. 1

(b) Find the probability that a randomly selected candidate is accepted. 2

(¢) Find the probability that a randomly selected candidate is retested at least once, given that 2
this candidate is accepted.

End of Exam

~23 ~
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Part A (22 marks)

For Questions 1 — 6, Circle the correct answer.

1.  Stephen the author earns a percentage of the sales of his recent horror novel. Which word best 1
describes this payment?

%"j‘uden‘\—s COMmOﬂ\uj se\ec\-«i commissipn

(A) Salary
Howewer, Stephen & not wof\ainﬁ at the
(B) Commission boO\Cﬁ'!Tb*‘f— se\y /\5 &&C\A ’V\&'\V ‘\Aua\ beoole .
@ Royalty
(D) Wage
2. The gradient and the y-intercept, respectively, of the line 2x +y — 3 =0 are? 1
(A) 3and-2 v Reacrange to  uy= - 2x+%
P - - C = 3
-2 and 3 AR
(C) 2and -3
(D) -Sand -2
3. A set of data is represented by the cumulative frequency histogram and ogive. 1
:i BO0 —m o o o m e o
g -
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&y Score Qg

What is the best approximation for the interquartile range for this set of data?

X \/&‘g %ew obo% s corvect . Consider Ywe

(A)) 35

(B) 30 annotated dicram, if}‘"@”"ﬁ Yhe \ﬁ;ﬁ_oﬁm‘m
ond {ocu\s\mé 0~ the ccs\\;g,

(C) 25

Dy 40



Carlos took 70% of a whole pie. Maria took one third of the remainder. What percentage
of the whole pie is left?

W (’\%‘X’t{ Codos Yool some , 30/ 16 \eft.

(A) 30% 0f iy, Mada leave> fwo Ynas .
Z o - o

®) 15% T #%0%. =207,

(©) 10%

@ 20%

Find the size of the angle « correct to the nearest minute.

8.7m
52m
. N
(A) 3052 \ T2
ks 5&/\(0&\ = M(g-’-}
(B) 30753 - <
© 4= s (53)
36°42" \ )
7 - 367472 1455
(D) 36743
Simplify 2m* x3mp” .
o
¥ ZYWlx%m?z': vavgscmx’ﬁxmx?x\
(A) sm’p’
(B) Smsz;
(©) 6m*p’

6m’p’



7.  Express 9876 000x1234 Ooogin scientific notation correct to 3 significant figures. 2
~ i calewlator: 11218643410 x Peanlised i€ rounded incorrectu
¢
= 1223107 (25.8.)

and /oF not erre,s‘;eed {n
seientiBe noretion

8.

Simplify 9k — j* +Skh+4°.
= 4l S M}Z ,'31

1
% Studeats ‘pem\'xseﬁ o no¥ ca\iec‘ﬁnﬂ
= M‘A‘vx%};’

A Gke Yerms and for arithmenic
ertors k

9.  Expand and simplify x—3y—4(y—2x).

:1;*55*(-}\3% Lx
T qx -1y
A

i
w Srudeat> ?e.mhseé Lor errots

expending _and/or _wproblems c(fouo'mcj
X P { J J
terms,

3.2)
10. Calculate (J ) correct to 4 decimal places.
8+4.7

> in coleuleror. = 2-8%934(304

¥ Students ?em[bed‘ for prouadiag
= 28494 Tacoltectly -

Manﬁ stude 4ty ured (%'2\2 instead
ot (3:2Y For no mack.

11.

A farmer spreads 25 kg of fertiliser over an area of 4000 m?. How much fertiliser would be 1
needed to cover an area of 1.5 ha?
~ 1'Swa = 15,000m* ® Man\j Yrudeats

did wot coavert
hectares cocrecty,
_cequired ferhiliser = b,

13
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12.

13.

i4.

A car uses 18 L of petrol to travel 150 km. How much petrol would be needed to travel 350 km? 1

350

w Wel( completed

regtuirf,d ?eﬁwa&: lep XIB L
=471

Given that a * b denotes a* +ab —b*, find the value of 5%(-2).

,,,,, 5¥(-2) = 57+ Sx(-D) - (-2)* s Well doae , but studeats bhad
= 26 ~lo-Y4 AV Fieultn raqipulabiog '(“Z)l
' J ! -
=1l
Simplify
@ =X
5 5 = T
 (b) 8“24[7 B} 4(2a-%Y
4
= 2-b
o 3ol 2(1x-3) -5 (-1
5 2 = -
Sx % Studeats had difheuliy
b -6 5 +5 COMBM?A& tato L frachon
10 ondforc corr-e,d“\&j CK(‘fﬁl\ﬁ‘mg
-~ +1 bea el |
[O ot = 10
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:{,(x:%]) or L

© — -1

2x+1 - 5x—1

| (6}:,—5) —1x(Zx+l)

(2155 -1)

Sx - -2x -

(251

L3 - D

Ix-2

-CZxH)(ng'))

or

10x* +3x -]

End of Part A
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2020 Yearly Exam Part B — Solutions and Comments

Solutions in pencil or with white out will NOT be remarked.

General feedback:

Disappointingly, no student scored full marks in Part B, with students not reading the questions carefully being a
major factor contributing to this poor performance overall.

e QI: A few students didn’t draw a number line.
e (Q4C: Many students didn’t comment on the mode.
e QO: Some students expanded, then factorised back to the original expression.

e Q7: Many students didn’t calculate one of either the surface area or volume.

~

1. Solve 5 — 2x > 13, and display your solution on a number line. 2
Solution Comment(s)
5—2x>13 Common errot(s):
—2x > 8 e Not changing the direction of the inequality
x<—4 when dividing by —4.
o e Not using an open circle to exclude —4.
2 0 B b I
2. If16m? + 24m + P = (4m + Q)?, what is the value for P? 2
Solution Comment(s)
(4m + Q)% = 16m? + 8Qm + Q2 Common error(s):
Comparing coefficients of m: e Incorrectly expanding (4m + Q)?.
80 =24
~Q=3 Most students didn’t understand that this question
P = Q2 involves comparing coefficients of terms.
=9
Students who assumed Q = 3 or found it through
trial and error could only score a maximum of 1
mark.




2020 Yearly Exam Part B — Solutions and Comments

3. From the top of a 200 metre tower, the angle of depression of a car is 49°.
How far (to the nearest metre) is the car from the base of the tower?

200 m

<7

Solution

Comment(s)

The angle of elevation is the same as the angle of
depression, hence:
I 49°

X
200

x= tan 49°
=174 m (n.m.)

Alternate solution:
Since the horizontal is perpendicular to the tower:

tan41° = —
an 200
x = 200tan 21°
=174m (n.m.)

No half marks awarded.




2020 Yearly Exam Part B —

Solutions and Comments

Solutions in pencil or with white out will NOT be remarked.

4. At a tourist information office, the numbers of people seeking information each hour over the course of

a 12-hour day are shown below.

6 25 38 39 31 18

35 31 33 15 21 28

a. Construct a sorted stem and leaf diagram to represent these data. 1
Solution Comment(s)
Stem Leaf No half marks awarded.
0 6
1 5 8 Students who misplaced more than 2 scores could
2 1 8 not score any marks.
3 1 1 3 5 8 9
b. State the type of skewness suggested by your stem and leaf diagram. 1
Solution Comment(s)
Negatively skewed. No half marks awarded.
Many students mistook a concentration of data to the
right to mean positive skewness.
c. For these data, find the median, mean and mode. 4
Comment on the usefulness of the mode in this case.
Solution Comment(s)
The mode is the most common score: Alternate solution for the mean using the formula:
Mode = 31 s Xfx
. Xf
The median is between the 6th and 7th score: 320
] 28 + 31 ==
Median = ———— 12
2 = 26.6
=295

Using Statistics mode on the calculator, the mean is:

X =26.6

The mode has a frequency of 2, while all other scores
have a frequency of 1.

Hence, the mode isn’t useful, as the difference in
frequency isn’t high enough for it to be meaningful.

1 mark per correct measure of central tendency.
1 mark for an appropriate comment on the mode.

No half marks awarded.

Most students either:
e TForgot to comment on the mode, indicating
that they didn’t read the question.
e Didn’t know how to comment on the mode,
indicating an inability to interpret data
meaningfully.




2020 Yearly Exam Part B — Solutions and Comments

Solutions in pencil or with white out will NOT be remarked.

5. Simplify and write without negative indices.

273
1
a. —| — 2
a
Solution Comment(s)
132 -3 1,6 Most students who rewrote the negative indices into
<— (—) ) =— (—) fractions struggled to simplify correctly.
a a
1
~ 4t
213\t
(27a b )
b. —72 2
(15ab‘2)
Solution Comment(s)

(27a%p=3)"1  277'q %3
(15ab=2)~2 = 15-2q~2p*
25
~ 3b

Most students who rewrote the negative indices into
fractions struggled to simplify correctly.

6. Expand and simplify
a. (x+5)(2-3x)

Solution

Comment(s)

(x+5)(2—3x) =2x —3x%+ 10 — 15x
= —3x2 —13x + 10

Students generally performed well in this question.

b. (2y + 3)? 1
Solution Comment(s)
2y +3)>=4y*+12y+9 Students generally performed well in this question.
c. 2x—3)2x+3) 1
Solution Comment(s)

(2x—3)(2x +3) =4x%2—-9

Students generally performed well in this question.




2020 Yearly Exam Part B — Solutions and Comments

Solutions in pencil or with white out will NOT be remarked.

7. Calculate the surface area and volume of this enclosed solid, correct to 1 decimal place. 4
3.6m
— -/ 24m
3.6m
Solution Comment(s)
Volume: 1 mark for volume.
V = Ah 3 marks for surface area.
mr?
=h{lb+ R Common error(s):
T % 1.82 e Not halving the cylinder surface area and
=24 <3.62 + T) volume.

=433m3 (1d.p.)
Surface area:

r?
SA = (2Ub+2bh+1h) +(2 x —+

2nrl
2
= (2Ib + 2bh + lh) + (nr? + rl)
=(2%x362+2x%x3.6x%x24+3.6x24)

+(mr x 1.82+ 7 X 1.8 X 2.4)
=75.6m? (1d.p.)

Disappointingly, many students clearly didn’t read the
question, as they didn’t calculate either the surface
area or volume.







4.  The table shows the income tax rates for the 20192020 financial year.

Taxable income Tax payable on this income

$0 to $18 200 Nil

$18201 to $37 000 19c¢ for each $1 over $18 200

$37 001 to $90 000 $3 572 plus 32.5¢ for each $1 over $37 000
$90 001 to $180 000 $20 797 plus 37c for each $1 over $90 000
$180 001 and over $54 097 plus 45¢ for each $1 over $180 000

(Note: The above rates do not include the Medicare levy of 2%.)

The Medicare levy is calculated as 2% of taxable income.

For the 2019-2020 financial year, Charlotte pays a Medicare levy of $2341.20.
Calculate the tax payable on Charlotte’s taxable income.

334120 =LY, = 113060

ImxthL_Mmm& .......... é} 113060

Tox JoHar + O S}( 1WFobo ~01000z>>

- fB}‘O‘@le

L wech  Lor cotred dorpble Nacome

| mask  for  (otret  Tox oreckedt PND  corredt rW'\O:\

] liL (lor oot ¥ "P‘\"“’L DR SLAL
5. - Given the points 4(~-3, 2) and B(S, 8).

(a) Find the midpoint of interval 4B.

=ik T b TR i
pas = A mack <R>( YOLN oo volt
L' ‘el
<1)5> =

(b) Hence, find the equation of the perpendicular bisector of the interval 4B.

Give your answer 319n the general form. ( \
= J-2% ., \1 == —" 2 ~\
@ i_\ ................... M—AB .......... .__.§_-—:‘:§'- ‘

- IS ~<fx+4 ~
@pﬂw—'\a\ O (1)
.

W, =% T\
e (”2 )i equation ST
/ _ | ")w“’no*/m (}lmﬂd GKW/M
£\ )/ ¢ i@ \'f:'——_n{ 4..1_%-,
}) = “ 3=z
L ’

~12 ~



6.

A bag contamSSyellow marbles and 4 red marbles. Two draws are made without replacement.
Calculate the probability of drawing:

sllow marbles

(b) at most one yellow marble.

|—_P (z,y-el(ows) '
= 2 I\
)
N

7. Completely factorise the following \
(a) 4x*—9 | g 1
(2xx2) 2o —2) \\I/
st _be.owiceln coreent

for the mwS}K
(b) x*-5x-24 '

(x=2)(x+3) (I

N’

(¢) 6x*-7x-20

' 2
~SXIX + 4 x2x = ~fx

2K 4

o

Some_weote. (3x-$)(27244) | mack

\/ ( (’99&*47(290'5“)
7 /> =5 (
;&wmo@ol

(d x* -y +4y-4 2
x = (Y =4y +1p) _

X"~ (gj-z)”* ()

= [ty-2) (x=9+2) (1)

1

A

~13 ~



8.

A plane is rising at an angle of 15° inclined to the horizontal.

(a) How far will the plane have to travel along its line of flight to increase its altitude 2
(height) by 500 m, correct to 2 decimal places?

5

A i 15° = ; (1)
/h/ }Soﬁm : ~
ﬁ | h= S00 = 5n15°
= 1420.85m (1)

_ AU

NO _morks  puaroledd ip Tr?(,? et was
iheorre g, 1€, fon _oC (oS

(b) At what angle must the plane climb to achieve an increase in altitude of 500 m in half 2
the m needed at an angle of 15°, correct to the nearest minute?
'p. Ph‘d/\ .

P 7N 4 I‘P lacorece _Tna ra fig
SN OV ( ) (¥}

(& = - N ( was__a(reacly  penalicedd
O=5r N !

502 In.poct (2), nho  rnOre

v

v~
e M ( 0.5 I«L/) FUDVM\G for dhe soms bk

End of Part C
~14 ~
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