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General Instructions:

e All questions may be attempted. Time Allowed:
e Write using black pen. 120 minutes
e Marks may be deducted for careless or badly

arranged work. Rea.ding Time:
e Ifyou wish to rewrite an answer, draw a line 5 minutes

through your faulty answer, and rewrite your
answer on pages 25 and 26.
Indicate you are doing this.
Show the number and part of the answer being
rewritten.

e All working and answers are to be written in this
test booklet.

e NESA approved calculators may be used.

e Clearly indicate your class by placing an X next to

your class. Examiner: PSP
Name:

Class Teacher Section Marks
10A BK A /12
10B SG B /12
10C IM C /12
10P JJ D /14
10L HC E /15
10U RW F /15
10S AW G /15

Total /95




Section A (12 marks)

1. A function f(x) is defined by f(x)=x’—2x"—15x.
(a) Evaluate f(-3).

(b) What can be deduced about x + 3 from the answer in part (i)?

2. Solve the quadratic equation: 3x%—7x—10=10
3. What is the area of quadrilateral LMNO to the nearest square centimetre?
L

4. Write down the equation of a circle with centre (0, 0) and radius 3 units.

5. The price of a fridge including 10% GST is $2 365.
What is the amount of GST charged of this fridge?



Section A (continued)

6. In a game, Iva Bett is to roll two dice, what is the probability that at least
one of the dice shows a six?

7. The polynomial ¢(x)=x*—kx’—2x+33 has x—3 as a factor.
What is the value of £?



Section B (12 marks)

1. Find the standard deviation of the set of scores correct to 2 decimal places.

16, 10, 18, 12, 14, 20.

2. The diagram shows two similar monkey toys with volumes 3 600cm? and 12 150cm .

NOT TO SCALE

What is the height of the larger of the two monkey toys?

3. What is the angle of inclination to the nearest minute, of the line 3x + 2y =7
with the positive direction of the x-axis?



Section B (continued)

4. In the diagram below, the line 7B is a secant intersecting the circle ABC at the points 4
and B. TC is a tangent at the point C. AT = x. What is the value of x?

B
A
X
T
12
C
5. What is a possible equation for the graph below?
y
(1,2)
X
o




Section B (continued)

6.

The diagram shows the rhombus OABC.
The diagonal from the point A4(7, 11) to the point C lies on the line /.

The other diagonal, from the origin O to the point B, lies on the line /, which has

. X
equation y = -3

i
yi
'A(7,11)

x NOT TO
V=TT e SCALE
0 ;

D
0y
C

(a) Show that the equation of the line /, is y=3x-10.

(b) The lines /; and /, intersect at the point D.

Find the coordinates of D.



Section C (12 marks)

1. The diagram shows the square ABCD. The point E is chosen on BC and the point ' is chosen
on CD so that EC = FC.

A B

E

D = C
F

(a) Gio Meta wrote below his proof of A ADF = A ABE. Unfortunately, parts of
his proof were obscured. Fill in the blanks.

AIM: AADF=AABE

In AADF and AABE

AD = AB (
ZADF = /ABE=__ (
DF =DC-FC
=_ (
= BE
<. AADF = AABE ( )

(b) The side length of the square is 14 cm and EC has length 4 cm.
Find the area of AECF.



Section C  (continued)

2. On the number plane below sketch y=x*(x+1)(2—-x).
y

3. A sector OPQ of a circle is shown in the diagram. The circle has its centre at O and a
radius of 8 cm. LZOPQ =75°

0

4
sin75°

(a) Show that PQ =

(b) Calculate the perimeter of the segment POR, correct to 1 decimal place.



Section C

(continued)

At Inner City High School, the senior students were surveyed about wearing school uniform.

Year 10 Year 11 Year 12 Total
In favour 50 55 25 130
Not in favour 70 35 25 130
Uncertain 20 10 10 40
Total 140 100 60 300

What is the probability that a student chosen at random from this school

(a) is in Year 10 and in favour of the uniform?

(b) is in Year 10, given that they are in favour of the uniform?

Find the curved surface area of this cone shown in the diagram, correct to one decimal place.




Section D (14 Marks)

1. The table below shows the yearly average traffic congestion levels in two cities, Melbourne and
Sydney, during the period 2008 to 2016.

Also shown is a time series plot of the same data. The time series plot for Melbourne is incomplete.

Congestion level (%)
Year 2008 2009 2010 2011 2012 2013 2014 2015 2016
Melbourne 25 26 26 27 28 28 28 29 33
Sydney 28 30 32 33 34 34 35 36 39
45
Key
— Sydney
40 ---- Melbourne
35
congestion
level (%)
30
25 ===
20
2008 2009 2010 2011 2012 2013 2014 2015 2016
year

Data: TomTom International BV, <www.tomtom.com/en_gb/trafficindex>

(a) Use the data in the table to complete the time series plot above for Melbourne. 1

(b) A line of best fit is used to model the trend line in the time series plot for Sydney.

The equation is congestion level =-2280 + 1.15 x year
(1) Draw this line on the time series plot above. 1
(ii)  Determine the average rate of increase in percentage congestion level 1

for the period 2008 to 2016 inclusive.

(ii1))  Use the equation to predict when the percentage congestion level in Sydney 1
will be 43%.

— 10—



Section D (continued)

2. In the diagram below ABCD represents a garden.
The sector BCD has centre B and ZDBC =150°.
The points 4, B and C lie on a straight line and AB = AD = 3 metres.

(a)  Show that ZDAB=120°

(b) Find exact the length BD.

(©) Find the area of the garden ABCD correct to one decimal place.

11—



Section D(continued)

3. The diagram shows a square pyramid.

Calculate its surface area.

4. The diagram below shows the graph of an unknown function w(x).
The function w(x) is transformed to give —w(—x).
Sketch on the diagram the graph of y =—w(—x), showing any intercepts with the axes
and other important features.

_ 12—



Section E (15 Marks)

1. Sketch the graph of y = % +2 on the number plane below.
x—

Asymptotes and intercepts need to be shown.

y
2. Using the factor theorem, solve x° —5x* +3x+4=0
If necessary, leave answers in surd form.
3. Consider the function f(x)=3"* and its inverse f'(x).

What is the value of f7'(9)?

— 13—



Section E(continued)

4. The remainder when the polynomial P(x) = x* — 8x* — 7x* + 3 is divided by x? + x is
kx + 3.

What is the value of &?

In the number plane shown, the parabola y = 6x — x? has a vertex at 4 and crosses the
x-axis at the origin O and at the point B.

The point C is vertically below 4 and lies on the curve y = _6 .
X

(a) Find the coordinates of A4.
(b) Find the coordinates of B.
(©) Find the coordinates of C.

(d) Find the area of the kite OABC.

— 14—



Section E (continued)

6. A function is defined by f(x)=—-v4—x" for 0<x<2.
Which of the following correctly represents the inverse function of f(x).

A, f(x)=—V4—x* for 0<x<2
B. f(x)=vV4-x" for 0<x<2
C. f'(x)=—V4—-x" for 2<x<0

D. ' (x)=V4-x* for 2<x<0

7. A bunch of flowers is formed using single flowers from five different types:
daffodils, tulips, roses, lilies and petunias

What is the minimum number of flowers in a bunch required to ensure that it contains
at least four flowers of any one type? Justify.

—15-



Section F (15 marks) Multiple Choice Circle the correct response

1 Which one of the following is equivalent to 3.507Xx107>?

A. 3507 x 1000 B. 35.07 x 100
C. 3507 =+ 1000 D. 0.3507 + 100

2 Anne Vesta invests $48 000 for 3 years at 9.6 % p.a compounded monthly.
Which of the following is a correct expression of her investment?

A. $48 000 x 1.096° B. $48 000 x 1.008 3¢
C. $48 000 x 1.836 D. $48 000 x 1.0008 3¢
3 A bird cage contains 4 canaries, 2 of these are yellow and the other 2 are orange.

If two canaries escaped, find the probability that both are yellow.

A. B. C

N | —

1
"3

N —
A=

4 Two years ago, Sam Tsung bought a phone. Its price depreciates at the rate of 60% p.a.
If the value of the phone now is $384, how much did Sam pay for the phone
initially?

A. $983 B. $1067 C. $2000 D. $2400

5 In the diagram ABCD is a quadrilateral.
ZBCE =38°, ZADC =130° and LFAG =42°.

G

NOT TO SCALE

What is the size of ZABC ?

A. 38° B. 42° C. 46° D. 50°

— 16—



Section F (contfinued)

6 What is the value of log, 3 correct to 4 significant figures?
A. 1.584 B. 1.585 C. 0.6309 D. 0.6310
7 O is the centre of a circle. The line £ is tangent to the circle.

What is the value of x?

k

A. 30° B. 45° C. 60° D. 90°
8 Solve cosx:—73 for —180° < x <180°

A. x =—60° or 60° B. x=-120°or 120°

C. x=-30°or 30° D. x=-150°or 150°
9 How many solutions does the equation 6){l + IJ =0 have?

X
A. 0 B. 1 C. 2 D. 3

—17-



Section F (contfinued)

10 What is the natural domain of the function h(X) =
, 2
.X - 4

A. —2<x<2 B. —2<x<2
C. x<-2o0rx=>2 D. x<-2orx>2
11 The diagram below shows the number of penguins, P(7), on an island at time t.
P

3000 \—)
1500

Which equation best represents this graph?

A. P(t)=1500+1500%2.7"* B. P(t)=3000-1500x2.77"

C. P(t)=3000+1500%2.77" D. P(t)=4500-1500% 2.7

12 What is the value of log  5+log 50, correct to two decimal places?

A. 1.74 B. 2.39 C. 2.40 D. 5.52

— 18-



Section F (contfinued)

13 The graph below shows the function y = f(x).
y

If f(x)+k>0 for all x, then which of the following is correct?

A. 1<k<6 B. —-1<k<-4
C. k>4 D. k<6

14 The region enclosed by y=4—x, y=x and y=2x+1 is shaded in the diagram below.

yA
\ y=x
4

y=2x+1
Which of the following defines the shaded region?

A y<2x+1, y<d4-x, y=x
y=22x+1, y<d4-x, y=x

y<2x+1, y=24—-x, y=2x

o 0w

y22x+1, y=24—-x, y=2x

— 19—



Section F (contfinued)

15

/

The graph above is that of y = f(x). Which diagram below shows the graph of y= f"'(x)?

A. B.

—20—



Section G (15 Marks)

1. Atlas sat for three Geography tests during this term. The table below shows his results
and the students’ average mark and standard deviation for the tests.

Atlas’ mark | Average mark | Standard deviation
Test 1 82 73 6
Test 2 87 75 10
Test 3 X 72 8

(a) In which test, Test 1 or Test 2 did Atlas perform better compared
to the rest of the students? Justify your answer.

(b) When compared to the rest of the students, Atlas’ performance in
Test 3 is equivalent to his performance in Test 1.
What is his mark for Test 3?

2. What are the exact solutions to (x—2)° —11x(x—2)’+10=0.

3. The pH scale is used to measure how acidic or basic a substance is using the formula
pH=-log,, [H+] , where H" is the Hydrogen ion concentration in moles per litre.

(a) A brand of orange juice has a Hydrogen ion concentration of 107°.
Find the pH of this orange juice.

(b) A solution of soapy water is known to have a pH of 12.
Find the Hydrogen ion concentration of this soapy water.

_21—



Section G (continued)

4. The circle centred at O with radius r has a diameter AB. Points C and D are chosen
on the circle as shown in the diagram. The chord 4C has length d.

C

Show that d =2rsinD.

22



Section G (continued)

5. A triangle has vertices 4, B and C. The point D lies on the interval 4B such that
AD =3 and DB =5.
The point E lies on the interval AC such that AE =4, DE =3 and EC =2.

5 D 3

B A

NOT TO
SCALE

(a) State why AABC ||| AAED .

(b) Hence, or otherwise, state why BCED is a cyclic quadrilateral

Question 5 continued on page 29

—23_



Section G (continued)

5. (c) Show that CD=~21.

(d) Using the result of question 4, or otherwise, find the exact value of the radius of
The circle passing through the points B, C, E and D.

End of paper

_24-



Working out space

—25-



Working out space

—26—
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2019 SBHS YR10 Yearly Exam Section B Solutions and Comments

1. Find the standard deviation of the set of scores correct to 2 decimal places. 1

16,10,18,12,14,20

Solution

Comments

By using the statistics mode on the calculator:

oc=3422d.p.)

No half marks.

Some students have poor handwriting, writing o as 6.

Alternative solution:

’Z(x — %)
o= |———
n

=342 2d.p.)

2. 'The diagram shows two similar monkey toys with volumes 3600 cm? and 12150 cm?3. 2

24cm

€---z-mm---o>

™~

NOT TO SCALE

G o>

What is the height of the larger of the two monkey toys?

Solution

Comments

Vemau _ 3600

Vbig 12150
8

~2
hsmall —

7
3 [Vsmall

hbig Vbig
24 3 8
hpig 27

2
3
 hpig =36 cm

Common error(s):
e Not stating the units.

e Not carrying the cube roots forward in
calculations to get an exact ratio of sides.

Students who incorrectly calculated the side ratio
could only score a maximum of 1 mark.




2019 SBHS YR10 Yearly Exam Section B Solutions and Comments

3. What is the angle of inclination to the nearest minute, of the line 3x + 2y = 7 2

with the positive direction of the x-axis?

Comments

Solution
3x+2y=7
S —3x+7
..y = 2
_ 3
m=73
~tan g = 3
~tanf@ = 5
0= tan — —
arctan 5
= —56°19’

Conventionally, the angle made with the positive
direction of the x-axis is defined to be anticlockwise.
~ 0 =180 —56°19'
= 123°41'

Common error(s):
e TForgetting the angle a line makes with the
positive x-axis is defined to be anticlockwise.
e Forgetting m = tan 6.

This question was very poorly done, due to the above
errofrs.

4. In the diagram below, the line TB is a secant intersecting the circle ABC at the points A and B. 2
TC is a tangent at the point C. AT = x. What is the value of x?

£
T
12
C

Solution Comments
By the theorem of intersecting tangents and secants: | Common error(s):

CT? = AT X BT e Not rejecting the negative solution.

12% = x(x +7) e Incorrectly remembering the theorem of

x2+7x—144=0
(x+16)(x—9) =0
x=-—16o0rx =9
x is a length, so the negative solution is rejected.
~x=9u

intersecting tangents and secants.

Students who wrote 122 = 7x? or equivalent could
not score any marks.




2019 SBHS YR10 Yearly Exam Section B Solutions and Comments

5. What is a possible equation for the graph below?

4
1, 2)
X
o
Solution Comments
The graph as a hyperbola, which has the general No half marks.

equation:
y= o
Given the point (1, 2):

= &N
Il
R IO &




2019 SBHS YR10 Yearly Exam Section B Solutions and Comments

6. The diagram shows the rhombus OABC.

The diagonal from the point A(7,11) to the point C lies on the line ;.

The other diagonal, from the origin O to the point B, lies on the line I, which has equation y = — g
y h
A(7,11)
x NOT TO
y=-3 - SCALE

0

(a) Show that the equation of the line 1 is y = 3x — 10. 2
Solution Comments
The diagonals of a rhombus are perpendicular Students who attempted to prove by substituting A
bisectors of each other. into the equation for [; could only score a maximum
smypXm, =-—1 of 1 mark.
1
my X —=-=-1
T3
mq = 3
By the point-gradient formula:
y—11
3=
x—=17
y—11=3x-21
y=3x—10
(b) The lines 1 and [, intersect at the point D. Find the coordinates of D. 2
Solution Comments
_X_ 3y — 10 Common error(s):
)3; e Torgetting to find the y-coordinate.
3x+=-=10
3
10x
3 =
X =
Substitute x = 3 to solve for y:
y=3x3-10
=-1
~D=(3-1)




Section C (12 marks)

1. The diagram shows the square ABCD. The point E is chosen on BC and the point F is chosen
on CD so that EC = FC.

A B
E
D 7 — C
(a) Gio Meta wrote below his proof of AADF = A ABE. Unfortunately, parts of 2
his proof were obscured. Fill in the blanks.
AIM: AADF=AABE NE KW DONE
In AADF and AABE :
AD= 4B ( eqruwul sdes of oo squone )
' : o
ZADF = ZABE=90 (ecwol L's of o squout ost 90 @
: gain Musy GE CEASDNED
| o) B\dCS
= BC-eC FC=EC gVen &DC,—%E’— j
.. AADF = AABE (3AS )
(b)  The side length of the square is 14 cm and EC has length 4 cm. 2
Find the area of AECF.
// /
AcféF'* ARCD - AxADF WELL  DONE

(1 — hel

- w2_ 9V uﬁoﬂ —) Somyg. troag of

- 2Ll é Mmethods and

— Hien 5+ru85\ed wﬁh
(*Our\d\(\g eKrOT"So’\Q

'{md\nﬁ PerPamd\culaf
& ﬂeﬂmomg

56 con

\!




Section C  (continued)

2. On the number plane bﬁlow sketch y=x*(x+1)(2—x)>. Faryy Werl DowEe

P ) y
L4 'cortest interceds(Z ~
| nCorceck ornientnlion(z (W)
In Correct do@\-éiradts@ A
' t ' t ! t —t + X
-3 -2 Vi 1 2 3
3. A sector OPQ of a circle is shown in the diagram. The circle has its centre at O and a
radius of 8 cm. LOPQ =75°
Q

Tt (omPreTED
j Aeiny, dnd) né\:(,,shcs\fd
LQ\/\. 25

Sme rudg wel aend -

(a) Show that PQ = 4
sin75°

£.PQO=T5" (pose- L's of ‘soscele;.; I @
LFOR = 120-2x15 (LSum &)

=% bq=Sand  fq-g)  Peri—_ ()

¢ = __&..., e s 7
'57%0 s ) ESAER 515

(b)  Calculate the perimeter of the segment POR, correct to 1 decimal place.

P=30 s omxd+
e snTS




Section C

4.

(continued)

At Inner City High School, the senior students were surveyed about wearing school uniform.

Year 10 Year 11 Year 12 Total
In favour 50 55 25 130
Not in favour 70 35 25 130
Uncertain 20 10 10 .40
Total 140 100 60 300

What is the probability that a student chosen at random from this school
3 = DONE
NERY INE L

(a) is in Year 10 and in favour of the uniform? 1
50 =1 ew cot totad
PQO N A (avo@“ 2300 e A .F 6
F 20 wcorrect -
@ whole masks only.
(b) is in Year 10, given that they are in favour of the uniform? 1

WELL DONE

st 130
_ B0 -5 Some had 140 N0 15
p(1io gven 0 FQVOU}) 120 43 - Whsle mouks enly -

®

Find the curved surface area of this cone shown in the diagram, correct to one decimal place. 1

oty DoNE
Some foumd totad S-A .
Some did nét Kna formuda .

A lot ohd not reaogm%@

cm ot ™M .

' not 1200

SA= TS

= TJ00W
L 9a611-5 et (1dp,

s aaR0d)



—

§€C*KN1 D

45

Key
— Sydney
40 / ---- Melbourne
35
congestion
level (%)
30
25 ===
20

2008 2009 2010 2011 2012 2013 2014 2015 2016

Very well done.

(b) (1)

year

Data: TomTom International BV, <www.tomtom.com/en_gb/trafficindex>

2016 - 200%

= 1.19

(i) 09

L\bg
J

e——
e

’ ] Very poorly done.

= =-1180 + |15 )((j

1513

2020 (1]

Very well done.



. (a) £ABD =150~ 150" (angles of
=30 0 S#aig‘n‘ lihe)
(= LADB> (cgrrespono\\'nﬁ
base an%\es N an
isosceles A)

(b) RD 3

SIn 120°  §in 30°

BD = A sin (207
SN 30

BX(\B’/?_} - 33
'/,
() Area =2 % 3x3%5in 120

A

+ 150 v X (5@)1
360

=397 m*t

1

Very well done.
Although some candidates forgot to simplify there answer for part (b).



SA = 1HX14% + 1 Yy B X5 XY
)

= 129 cm?*

Very well done.

However, some common mistakes were that candidate forgot to double the
base value for the base, some calculated the volume instead, and some
incorrectly calculated the areas of the triangular faces.

B 4
6 0

-ZQ 4-1-
/ 2
AN

Very poorly done.



Seckipn &

L_ Ver®ead ASt(M‘?iﬁDR.. w=2
horvzontad as:SM?b\-e.. \:):2-

x-interee pr , 4= 0
{

b = x--.._-z -}2__' é_-__‘\
{
.‘2' = x-z e < - A} 1 3.
. ‘...\_. ' —" -% :'I- -
- 2 =x-2 . !
EX
X ® 2 g P
- {
\j—-?n'}ﬂ'ce?*" » A =0 » =g i
—_ |
- -2 %
5 32- 2 -y .

!
: 2 : ) ‘ln

@-ﬁof eotn asqmptele and Patescet ik Arawa atcucaely !
+ labelled . Braachen of kjpeﬁ;o\a nmust be correck

+
2. Test o= ’Iwiz)fq

When 2 =4,
L A TL AR 2L Sk Sl O©K x4 fud
x4 factor R xr-x-l fackor found
LOM?\&‘\(— solubio A
xt-x = |
v ) TS
x*-bx*
B AR X113
-xF
-x +4
-xr Y
o

5&\!1’4& x%-x-1 =0
x= |1 \/127L bxl




3. Soluing. fe=3" = = n”
X >0 .

Since ,‘1(@:4 , §7' () =o

Alernate Solution

e
For fhe jqvecse: K= B
whaa x=4, 9 = Rl
32_ - 354-’2.
y=f£7(D =0

@Foi substanbial correct

wolhing,
) Yyt
No marks just Lor % =3

4. Since the voots of x*+#xX acre x=-1,0,aud P(x) caa be written

P(x) = (;UH;-)CB &() +lex + 3

P(-1) = —l+3
Mso  PC-1) = (-D¥-8x(-1)-x(-1)*+3
=5
—kx2% =5
k =-2

AHerngte Solution

| x*- qx v 2
xrrx )X“*ﬁxs—?x‘»«o.xf?:

q .
S - e
-qx® - qx*

Ix*+0.x
szrz.:c

-2x S

since.  ~2xtb =lexr3

= -2

@W division set up but ecror

made 14 fest step

© \§ error wiede \eders

: ,,,‘\ﬁ,,,e,,CtO‘ wmabe {nlask sep



5. A ﬁ=éx»x”

- 2
= -x"+6x
' —b
at axiy of sgwme{‘r\y x = 2.:
= :’2' ::3

\j =z 6%3'31‘ =4
R = U (3,"8)

% = Q’ at suond ,x'l‘o‘it(ce[?”l‘

B - (é \0)
¢y When x=3, y= " 3 | |
-2
c =(%,-2)
dy OB =6 uaits
CAC =\ uaity
Avea = Zxy
= 3 Rbxl)l B -
= ,?;3 umte?® 7 @ Lot ex\\=Lb
A )
v
7




3. The maximum numbesr of Llowers you can have woithout 4 of a kisd Vs

3 daffoadils x 3 Fulipy + 3 coses + 3 Whes + 3 perumas =15 ﬁ"-lowe.rs,
Tetefore o buach with 16 flowers must contain gt least 4 of any one 3:-39.2‘.
DFor e . @ For clear,commect explashion of why v 15 lb.

(enesal Comments for  Section E

. Well done . Dome 1ssuern with aceuracy and ~many shudears ot clearly 14581\\"3

The x-intercedt on? \ﬁ—,s\ﬁ\-e.rce,(’k', 0 %_. of sinmilar,

2. Otudeats Qou\,n) Yis c\w\\\e/s.\c)'vb- Some 5%%%\:.) wit e Awvision, er c.orre_d—u‘ fockon -
sed but didat colve for Y equaton.

9 MM.\ 9&‘?&5@)\*&9 Wi \Qﬁmimmw 2XOeBI00S , OF fo\dnﬁ WK \aw wanvtales, sudh Ay
. %4

)

k. Too metneds given . Most students attempted division. Many wisde asitmeRe errorsy
_ef ‘n‘quea‘ Ay 2043 e taan d“V"O\“’,\ﬁ %@’:\u.r.

5. Doae ey wdl. Studeatsy bzl A\Qf\'cu\"nj d‘??\'ﬁ"'ﬁ Tue orea of a kite formula.

6. Doae verv \?00’\«'\~ A ey‘,ﬁk,\r-, wowd have \»e,\?cd many shudests.
F. Done very ,9&“\3. The w}ari,’nﬁ o€ Yue grade wisundersiood Tue gquasion o what
wa>  oadked 0 ¢ twean,



Section F Multiple Choice SOLUTIONS

QUICK ANSWERS

1 D
2 B
3 A
4 D
5 C
6 B
7 C
8 D
9 B
10 D
11 A
12 C
13 C
14 A
15 A



SOLUTIONS

1 Which one of the following is equivalent to 3.507 x107°?

A. 3507 x 1000 B. 35.07 x 100

C. 3507 + 1000 0.3507 = 100

3.507x107°=0.003507 =0.3507 + 100

2 Anne Vesta invests $48 000 for 3 years at 9.6 % p.a compounded monthly.
Which of the following is a correct expression of her investment?

A. $48 000 x 1.0963 $48 000 x 1.008 3¢

C. $48 000 x 1.83¢ D. $48 000 x 1.0008 3¢

3 years = 3 x 12 = 36 months; 9.6% p.a. = 0.096 + 12 = 0.008 per month

3 A bird cage contains 4 canaries, 2 of these are yellow and the other 2 are orange.
If two canaries escaped, find the probability that both are yellow.

! ! p. !
0 4 3 2
Py~ 2xbol
4 3 6
4 Two years ago, Sam Tsung bought a phone. Its price depreciates at the rate of 60% p.a.
If the value of the phone now is $384, how much did Sam pay for the phone
initially?
A. $983 B. $1067 C. $2000 $2400

384

0.4°

384=S(1-0.6) = S




5 In the diagram ABCD is a quadrilateral.
ZBCE =38°, ZADC =130° and ZFAG =42°.

G

NOT TO SCALE

What is the size of LABC ?

A. 38° B. 42° @ 46° D. 50°

o =360—(42+130+142)

6 What is the value of log, 3 correct to 4 significant figures?
A. 1.584 1.585 C. 0.6309 D. 0.6310
7 O is the centre of a circle. The line £ is tangent to the circle.

What is the value of x?

4

<

A 30° B.  45° @ 60° D.  90°



10

11

Solve cosx:—g for —180° < x <180°

A. x =—-60° or 60° B. x=-120°or120°

C. x=-30°or 30° x=-150°0r150°

V3

cosx < 0 = only second and third quadrant answers also cos30° = —

X

A0 1 c. 2 D. 3

x =0 is not a solution. Only x = -1

: . 1
How many solutions does the equation 6){— + 1] =0 have?

What is the natural domain of the function A(x)= -
x =4

A. -2<x<2 B. 2<x<?2

C. x<2orx=2 x<-2orx>2

Domain: x*—=4>0

The diagram below shows the number of penguins, P(¢), on an island at time t.

Pi

3000

1500 \%

Which equation best represents this graph?

P(t)=1500+1500%x2.77" B. P(t)=3000—1500%2.7""

C. P(t)=3000+1500x2.77" D. P(t)=4500-1500x2.7""

The graph is that of y = B+ Ae™™ and the ‘y-intercept’ is 3000.



12 What is the value of log, 5+log 50, correct to two decimal places?

A 174 B. 239 @ 2.40 D. 552

log,, 5+log,, 50 = log,, (5% 50) = 2.397940009...

13 The graph below shows the function y = f(x).
y

If f(x)+k >0 for all x, then which of the following is correct?

A 1<k<6 B _l<k<-4
@ k>4 D. k<6

The minimum value of f(x) is 4.
f(x)2-4= f(x)+4=0
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The region enclosed by y=4—x, y=Xx and y=2x+1 is shaded in the diagram below.

VA
\ y=x
4

y=2x+1

Which of the following defines the shaded region?

y<2x+1, y<d4-x, y=2x

B. y=22x+1, y<d4-x, y=x
C. y<2x+1, y=24-x, y=x

D. y=22x+1, y=24—-x, y=2x

Above y=x,belowy=2x+1landy=4—x
> < <

Check with (1, 2) if worried.
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/J

The graph above is that of y= f(x). Which diagram below shows the graph of y= f'(x)?

:

Reflect in the line y = x. Note (a, 0) — (0, a) and (0, b) — (b, 0)



Section G- Year 10 Yearly, 2019

1. Atlas sat for three Geography tests during this term. The table below shows his results
and the students’ average mark and standard deviation for the tests.
Atlas’ mark | Average mark | Standard deviation
Test 1 82 73 6
Test 2 87 75 10
Test 3 X 72 8
(a) In which test, Test 1 or Test 2 did Atlas perform better compared 1

to the rest of the students? Justify your answer.

To compare, one needs to find the z-scores for each result.

Test 1 z-score = 82-73 — 3

Test 2 z-score =

2

87-75 6
%_

5

Note: half a mark awarded for getting the correct z-score for both tests

Answer and justification: The results are better for test 1 since its z-score is higher
than the result for test 2.

Note: half a mark awarded for the correct answer and justification

Feedback: many students simply wrote (as justification) either: ‘Atlas did
better in Test 1’ or ‘the standard deviation was higher’ — neither of these
were good enough to get the half mark for the justification.

(b)  When compared to the rest of the students, Atlas’ performance in
Test 3 is equivalent to his performance in Test 1.
What is his mark for Test 3?

Equate the z-score for test 3 to the same for test 1:

Solving for x: x =8x % + 72 — 84 (1 mark awarded for the correct answer)

Feedback: This was generally done very well



What are the exact solutions to (x—2)°* —=11x(x~2)>+10=0. 2

Many students unsuccessfully tried to expand this out to find the solution. This would be
extremely difficult to solve at high school level. The polynomial only has 2 real solutions
and only one of these is rational. The simple solution is as follows:

Letu=(x—2)°, then u”= (x — 2)° and the equation becomes:
u®> —11u+10=0 and the factorisation of this is: (u — 10)(u —1)=0

which means ¥ =10 or 1

Butu=(x-2)’so(x—2)"=10or 1

1 1

We must solve both: (x—2)* =10 — x—2 =103, thusx =2 + 10°

Now solve (x —=2)° =1 =5 x—2=1, thusx=3

1
All the solutions are x =3 and 2 + 103

Marks awarded as per bullet points below:

e Half a mark for the writing a new equation correctly with the correct substitution.
e Half a mark for factorising correctly
e Half a mark each for solving the solutions for x

Feedback: sadly the only way to find both solutions is to do the method above. The
solution x =3 can be found by inspection and anyone who only found that solution with
no working was awarded half a mark only (as per the marking guide). There was a
reasonably even spread of non-attempts, students trying to expand then solve and
students solving it the correct way. A handful gave the obvious solution x = 3 only. No
marks could be given for the expanding method, as it was only making the problem
harder, not leading to a solution.



3. The pH scale is used to measure how acidic or basic a substance is using the formula
pH=-log,, [H*] , where H* is the Hydrogen ion concentration in moles per litre.

©) A brand of orange juice has a Hydrogen ion concentration of 107>. 1
Find the pH of this orange juice. '

pH =—log,,[107]
=——3log,,[10] (1 mark for the correct answer)
=3x1->3

(b) A solution of soapy water is known to have a pH of 12. 1
Find the Hydrogen ion concentration of this soapy water.

12 =—-log,,(x)
—12 =log,,(x)
10*12 — lologlo(")
x=10"

(1 mark for the correct answer)

Feedback for 3: This was generally done well; however, some students left off the
negative sing for part b).



The circle centred at O with radius r has a diameter AB. Points C and D are chosen 3
on the circle as shown in the diagram. The chord AC has length d.

C

Show that d=2rsinD.
Draw a line from C to B to form a new triangle: AABC

ZACB =90° (The angle in a semi-circle is a right angle)

S.sinB= i
2r

Making d the subject: d =2rsin B

ZABC = ZADC (Angles on the circumference that subtend equal chords in the same
segment are equal)

Then sin B =sin D and we can rewrite the expression for d:

d=2rsinD.

Feedback for 4: Many students tried using the angle from the centre and this rarely
got resolved unless they used mathematics beyond this course. In almost every case
it was not leading to a solution and therefore the work done did not receive any
marks.

Of those that used the method above, a common problem was that they assumed
ZACB was a right-angle without stating the reasons why.

A show question must not assume anything and you must give reasons as to why you
did this. Equating angles and opposite lines in 2 different triangles cannot be done
without a very good reason — but most students seemed to do this with impunity.
Actually, there is a consequence, marks were deducted.



5. A triangle has vertices 4, B and C. The point D lies on the interval 4B such that
AD=3and DB=5.
The point E lies on the interval AC such that AE=4, DE=3 and EC =2.

€Y

(b

5 D 3

B A

NOT TO
SCALE

State why AABC ||| A4dED. 1

ZDAE = ZCAB (common) — half a mark for this statement

ﬂ = l &A—D = l — half a mark for this statement
AB 2 AC 2

S AABC ||| AAED (2 pairs of corresponding sides have the same scale factor and

their inclusive angles are equal)

Feedback: regardless of the fact that this is a one mark question, students
still needed to show this is similar (one mark because it is easy).

A handful of students seemed to think that simply writing a similarity
statement is enough. Many students wrote equi-proportional or equi-angular
which can only be known if you first prove similarity.

Hence, or otherwise, state why BCED is a cyclic quadrilateral

Method 1: ZADE = ZACB (corresponding angle in similar triangles) — half a
mark for this statement.

.. BCED is a cyclic quadrilateral (The exterior angle at a vertex of a cyclic
quadrilateral equals the opposite interior angle) — half a mark for this statement.

Feedback: generally well done, although as in part a) some just wrote a
general definition of cyclic quad which was not enough — you had to show
BCED was cyclic.

Method 2: ZBDE is supplementary to ZADE (angles on a line add up to 180°)
ZBCE = ZADE (corresponding angle in similar triangles)
.. ZBCE 1is supplementary to Z/BDE

Thus BCED is a cyclic quadrilateral (If the opposite angles in a quadrilateral are
supplementary then the quadrilateral is cyclic)



(c)  Show that CD=+/21. 2
Method 1: Draw a perpendicular line from D to AE and call the point it meets AE X.
Since AADE is Isosceles, AX has length 2 (i.e. half of length AF).

Using Pythagoras:
ED’=DX’ +EX®
3*=DX*+2?
DX?=9-4=5
DX =+/5

(1 mark for this result)

The triangle formed by the vertices C, D and X is also a right-angle triangle, and we can
find CD using Pythagoras on this triangle.

CD? =CX* + DX?
CD* =(2+2)* ++5
CD*=16+5=21

CcD =21

Feedback: being one of the last questions, there were a lot of non-attempts.

(1 mark for this result)

There were too many students who tried to use the length CD to show the result.
This is not a proof and no marks were awarded.

All these students achieved was the magnitude of ZCED given CD is the square root
of 21. This did not show CD must be /21.



(©)

(Continued)
Method 2:

We can draw a line from C to D. We’ll obtain 2 triangles with a common side. Use the
fact that BCED is a cyclic quadrilateral. Let the opposite angle to the common side of
ABCD = 6. Then the angle opposite the common side AECD =180°—-86.

Recall: cos(180°—68)=—cosf *

From part a) BC = 6 (Isosceles, where AB is the base of the triangle: BC must equal AC)
Letx=CD
Then for ABCD:
x*=5"4+6"-2x5x6xcosf
5+6°—x’
60

cosf =

And for AECD:
x* =27 +3*—2x2x3xcos(180°—0)
x*— (27 +3%)
12
where —cos(180°—6)=cosd *

—cos(180°—-0) =

Equate these two equations:
57 4+6% —x* B x° —(22 +32)
60 12
546" —x* =5(x"-(2°+3%))
61—x> =5x"—65
6x> =126
xt =21

Since x is a length, x = \/i



(d)  Using the result of question 4, or otherwise, find the exact value of the radius of 2
The circle passing through the points B, C, E and D.

Method 1: Recall that d =2rsin D

Letd = \/i, and D be E such that it is ZDEC and we get: \/Z =2rsinkE.

Sine is positive in the first and second quadrants and the obtuse angle ZBCE is
equivalent to the acute angle ZAED.

NG

From part ¢) and a bit of Pythagoras’ Theorem we get that sin( LAED ) = EY

Note: 1 mark for this result

Then:
-2
3105

y=—

10

Note: 1 mark for successfully finding an exact value for », however only half a mark
awarded here if the expression for r is correct but still uses some sort of
trigonometric function.

Half marks may be awarded instead of full marks if mistakes in arithmetic were
made or similar

An alternative way to find the Sine ratio is to find an expression for cos & using the

Cosine rule.
57 +6° —\/ﬁz
cosf=———
2x5x6
_25+36-21
60
BE)

Using Pythagoras (or otherwise), sin@ =-——, i.e. sin’ @ +cos’ 6 =1

|

Feedback: of those that attempted this question, many could not resolve the
trigonometric ratios into an exact value. They gave the answer with an inverse
trigonometric ratio. This is not in exact form. As shown above, these are able to be
worked out, using methods known to students (like Pythagoras’ Theorem). If
students everything correctly but failed to put the solution in exact form — they only
lost an half mark in total.



(d)

(continued) Method 2: Use the Cosine Rule on a triangle from the centre of the circle

with sides of length » (radius) and base CD. The angle from the centre is twice that of
ZABC.

ZABC = ZAED (corresponding angles in similar triangles)
2
cos(LAED) = 3

ZAED = cos™ (%j

= cos(COD) =cos(2 x LAED)

(]

Putting this in your calculator gives the result as —0.1 which is —— as a fraction.

Thus the Cosine of the angle from the centre O, of the circle that subtends the line CD is
1

9

Then \/ﬁz =71 +7r° =2 xrxrxcos(LCOD)

21:2%—2%(—%
9
) 1
21=2r (1+—j
9

, 21x9 189
r= = —
2x10 20

34105

10



