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2022 End of Year Examination

Secondary Two Express

MATHEMATICS
Paper 1

10 Oct2022
t hour 15 minutes

0800h - 0915h

Name: ( ) Class: _
READ THESE INSTRUCTIONS FIRST

Write your full name, class and index number on all work you hand in

Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or conection fluid.

Answer all questions.

lf working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question, and if the answer is not exact, give
the answer to three significant figures. Give answers in degrees lo one decimal place.

Forz, use either your calculator value or 3.142, unless the question requires the answer in

terms of z .

The number of marks is given in brackets [ ] at the end of each question or part question

The total number of marks for this paper is 50.

FOR MARKER'S USE
Marks

Awarded
Max

Marks

Total 50

Thls questlon paper conslsts of!! printed pages includlng the covor page.
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Mensuration

Mathematical Formulae

Curved Surface area ofa cone = ttrl

Surface area ofa sphere = 4tr2

Volnme of a sphe ," = | ,r'

Volume of a cone = 1TT hI
3
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1

Answer all questions.

Solve the following simultaneous equations.

x-2Y =13

2x+y--6

v t3l

2 workers can paint a school in 9 days.
6 workers are employed to paint the school.
After working for two days, 2 ofthe worken are ill and the rest ofthe workers continue
to paint the school.

(a) Fmd the total number of days taken to paint the school.

O) State ooe assumption that we make for (a).

Answer --.--------

.......................tu

PartnerlnLeaming
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[Turn Over

Answer x =

Answer t3l
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3 Expand(: -Z)(3-x).

Answer t2l

4 Factorise the following expressions completely.

(a\ 2s-tsy.

Answer

(b\ 2x'?-4x-6

Answer

t1l

PartnerlnLeaming
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(c) 2ax-3ay-4bx+6by

Answer lz)

5 Given that p+2q=-2 and pq = -1g , find the value of(p-2q)')

Answer t3l

PartnerlnLeaming
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6 In the diagram,lC and 8D represent two ladders leaning against a vertical wall ABE

CDE represents the horizontal ground.

Tiangles ACE and BDE are similar,

Given that -B is 1.6 m above the ground, what is the length of lB?

1.6

A

B
5

CD E

Answer

PartnerlnLeaming
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7 Simplifu the following expressions

t5(at ___' -r 3 3-x

,,#-#

(c)
16x2 -9

4x' -gx -g

Answer

Answer

Answer

12)

.. t1l

t3l

8
. 4+a a-2

solve 

- 
= 

-
53

Answer a = . .t2)

PartnerlnLeaming
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9
86+3

Given that c=-
b+l , make 6 the subject offormulae-

Answer

PartnellnLeaming
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l0 Tiar,gle ABC ar,d Triangle GEF are congnrent.

It is given that AC = ll cm,BC= 6 cm, angle FEG = 89' andangle BAC=33"

A

E

ll

G

CB6

(a) State the conesponding angle of IBAC

@) Find the length of I'G.

(c) Find angle EFG.

Answer Z

Answer

Answer

t1l

.... cm [1]

.." tll

JJ

PartnerlnLeaming
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il The scale of mapl is I : 200 000
The scale of map B is I : 50 000.

(a) The distance between two parks on map I is 4 cm.

Find the distance between the two parks in centimetres on map I

Answer

(b) A school is represented by a rectangle of sides 5cm by l0 cm on map B

Find the area of the school on map I in cm2.

Answer

cm [2]

Pa(nerlnLeaming
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l2

l2r

A sector AOB of radius 10 cm and arc length of l2zr cm is folded into a cone of base

radius r cm such that OA jtst meet OB.

l0 cm

rcm
(a) Show that the base radius of the cone, r, is 6 cm

tzl
(b) Find the curved surface area ofthe cone.

Answer , .. cm'! 121

.4

o
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l3 Mary has three l0-cent coins, six 20-cent coins, one 50-cent coin and 5 $l coins in

her pocket-

(a) Find the probability that a coin chosen at random is worth $L

Leave your answer as a fraction in its lowest term.

Answer t1l

(b) Some ofthe 2O-cent coins are removed.

The probability of picking a 20-cent coin from the remaining coins in Mary's pocket

.4
ls now- -

13

Find the number of coins that were removed.

Answer

PartnerlnLeaming
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l4 The graph ofy =y..3it shown below-

v
Y=x+3

.0

-1

(a) The point (,4) lies on/=r+3.

Use the graph above to find the value of l.

Answer t =

@) Complete the table of values for the linear function 7.x + 6y + 48 = 0 .

x -t2 -6 0 3

v 6 I -l 1.5

(c) Plot the graph of 7.r + 6y + 48 = 0 on the same grid above.

(d) Hence, use the graph to solve the simultaneous equations

y = x +3 andT x + 6y + 48 = 0 .

Answer x =

End of Paper

PartnerlnLeaming
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2022 End of Year Examination

Secondary Two Express

MATHEMATICS
Paper 2

13 Ocl2022
t hour 15 minutes

0800h - 0915h

Name: ( ) Class: _

READ THESE INSTRUCTIONS FIRST

Write your full name, class and index number on all work you hand in.

Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or coneclion fluid.

Answer all questions.

lf working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question, and if the answer is not exact, give

the answer to three significant figures. Give answers in degrees to one decimal place.

Fora, use either your calculator value or 3.142, unless the question requires the answer in

terms of z .

The number of ma*s is given in brackets [ ] at the end of each question or part question

The total number of marks for this paper is 50.

FOR MARKER'S USE
Marks

Awarded
Max

Marks

Total 50

Thls question papor conslsts of l3 Prlnted pages lncluding the cover pago.

SelEgI: Ms Dlyanah
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Mensuration

Mathematical Formulae

Curved Surface area of a cone = trl

Surface area of a spherc = 4rr2

Volume of a con e= Lrr'h
3

Volume of a sphe ," = ! or'

ParlnerlnLeaming
154
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Answer all the questions

I Simotif! 24 +6
' ' gd'l -72

Answer t2)

) llExpress . - , in its simplest form.' 4a'b 12ab'

Answer t2l

73 Find the smallest integer r that satisfies the inequality (x+3)> 3x+ 4
2

PaftnerlnLeaming
155
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4 The table below shows the number ofhours a group of students spent surfing the intemet in
a day.

No. of hours 0 l 2 3 4

No . of students 2 3 4 J 0

(a) Ifthe mode is 2, write down the largest possible value of;r.

Answer tll

O) Hthe median is 2, write down the smallest possible value of.r-

Answer t1l

5 The force of attraction, F newtons, between two magnets is inversely proportional to the
square of the distance, .x cm, between them.
When the magnets are 10 cm apart, the force is 5 newtons.

(a) Write down a formula connecting F and x.

Answer

(b) Find the force of attraction when the magnets are2.2 cm apart.

PartnerlnLeaming
156

12)

Answer Newtons [1]
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6 The dot diagram shows the marks ofa Mathematics quiz achieved by l6 students in a class.

The total marks for the quiz is 10.

o
o

aao
ooaoo

oooaaa
456

Mathematics marks

(a) Calculate the mean mark

Answer tll
(b) Do you think the mean mark in (a) reflects accurately on the average marks

achieved by the class? Explain your answer.

Answer

tll

0123 78910

7 A fireman raised a ladder to the top ofthe building to rescue victims on the rooftop ofthe
building.
The ladder is 55 m long and the building is 30 m tall.

5m
30m

(a) How far away is the foot ofthe ladder from the building?

Answer ml2l

(b) Find, Zx.

PartnerlnLeaming
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Answer " l2l
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8 The figure shows two triangles joined together.

Given that l,BI is a sfaight line, I B = 6 cm, B C = I cm, AC = 1 0 cm and XIz = 7 cm.

(-

l0
7

-{ 6B I

(a) Showthat AlaC is a right-angled triangle-

Answer

O) Express tan ICA.B as a fraction.

(c) lf sin IXYB =1 ,find the length of-YC.

t1l

tllAnswer

PartnerlnLeaming
1s8

Answer cm [2]



20 cm

BP-161

9

t_l/cm
+-

The diagram shows the cross-section ofa hemispherical bowl ofradius 20 cm

Water is powed into the bowl to a depth of 7 cm.

Find the area ofthe surface ofthe water

PartnerlnLeaming
159

Answer cm2 131
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l0 A rectangular photo frame has a dimension of 37 cm by 26 cm.

The frame has a border with uniform thic}ness of x cm, such that the photo within the

fiame has an arca of 726 cmz .

rcm

26 cm

37 cm

(a) Write down an expression, in terms of x, for the

(D length of the photo,

Answer
(ii) width of the photo

Answer

(b) Form an equation in , and show that it reduces to 2"r2 - 63;r + I 18 = 0

(c) Solve the equation 2x2 - 63x +118 = 0 to find the thickness ofthe border.

cm []

cm []

12)

PartnerlnLeaming
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Answer x = l2l
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11 The test marks of 20 Secondary Two students in a class are shown in the table and stem-

andJeaf diagram below.

The passing mark for this test is 50.

46 56 86 50 56
76 68 66 72 74

69 74 42 73 76
64 86 40 ,+8 70

Key: 410 represents 40 marks

(a) Find the value ofa
Answer a = trl

O) Find the fraction of students who obtained more than 65 marks.

Answer tll
(c) If 180 Secondary Two students test scores are to be recorded, is it suitable to

represent the data using a stem-and-leaf diagram? Explain you answer.

Answer

tll

(d) Given that 40% of the students did not qualifu to take Additional Mathematics (AM)

in the following year, find the least score needed for a student to qualifo to take AM.

Answer marks [2]

(e) Based on the test results, Jenny said that the test is easy. Do you agree? JustiS your

answer.

PartnerlnLeaming
161

LeaftemS

4
5

6

7

8

0268
066
a689
0234466
66

Awwer

t1l
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12 The diagram shows a solid made from a cone and a hemisphere

I-i cm
h

tr
9cm

(a) Show that the height, i, ofthe cone is 12 cm

(b) Calculate the volume of the solid

(c) Calculate the total surface area ofthe solid.

PartnerlnLeaming
16?

l:
cnl

Answer

tll

cm3 121

Answer cm2 131

A\
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13 (a) Complete the table of values for y=-y2 +6x-3.

(b) Draw the graph of y = -x2 + 6x - 3 on the axis below.

(c) Use your graph to fiad
(i) the values ofz wheny : 3,

tt l

t2l

,r

Answerx=_orx=_[2]

PartnerlnLearning
toJ

,r 0 I 2 3 4 5 6

v 2 5 5 2 -3

IIII
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End of paper

Answer

Answer

tll

tll

PartnerlnLeaming
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(ii) the equation of line of symmetry,

(iii) the1,-intercept.



BP-168

15

2022 EOY Sec 2E ElVl P1 Answers
Qns Suggested Solution
1 l--4,*--5
2a 3.5 days
b The workers urcrk at the same rate

-J- +).r O

4a 25-15y:5(5-3y)
b 2(x 3)(*+1)
c (.2, zy\(.a zt)
5 (t-zo)'=rua
o A.B - 2.4 m

10

.r-3
b

v
c 4x -3

*-3
8 a: 11

o
b=c-3

8- c

10a EGF
b ll cm
c 58"

11a 16 an
b 3.125 cnr2

12a o

b 188 cmz

13a 5l
153

b l:2
14a r..=l
b 3
c

^7x+6v+48=0

d a:-5,y:2

Canberra Secondaay Sctlool
2022 end olYeatE aminatior

'166

Mathema!.s Paper 1

Parft$?nftga+ffitPgF.
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\IARKING SCHET,IE
2E ]If{TIIS PAPER 2 2022

Qn Solution \Iarks Renrnrks
I 2d +6

8d1-72
2(d +3)

8(c/-3Xd+3)
I

4(d -3)

\I1

.1,1

2 lt
4a1b 12ab1

3b' a

l2a'b3 lza'b'
3b2 -a
l2a'b3

\,I1

AI
J l**?!r**q oR22

113
-x>--),
x>-13
.'.x= -12

7(r +3) > 6.:c + 8

7 x+21> 6x+8

x > -13

MI

N{1

AI

t(a) 3 B1

r(b) 2 B1

s(a) l-

t0'
ft=500

500F t

N{1

A1

5(b) _ 500- 
2.22

= 103 Neutons B1

6(a) (0 x 1)+(6 x 2)+ (7x 3)+(8x 5)+(9x 3)+(10 x 2)

16

B1

6(b) No, there is an extreme value where a student scored

0 marks, hence causing the mean to be much smaller
B1

7(a)
55'z - 30'

= 46.0911

:, 45. lm

M1

A1

Canberra S€condery School
2022 End of Year Exarninaticn

PartnerlnLeaming
167
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7(b) .30smx=-
55

f = 33.0557

= 33.1'

\,I1

.{1

8(a) AC,

= 10'

= 100

.4Bz + BC'

=6'+8'
= 100

Since lC? : -4.82 + BC:. b)' converse of \thagoras
Theorern, L.4BC is a righr-angled triangle.

B1

8(b) 84
63 B1

8(c) .\ts=2,3
4

= 5.25 cm

xc =8-5"2s
= 2.75cm

Students ma\. also tlse this melhod:

Z-i?B = =i, 'fl)\41
= 48.5903'

sin48.5903= 
s
7

LB = 5.2499

XC =8-5.2499

=2.7501
x 2.75 cm

\I1

AI

\I1

A1

9

Canberra Secondary School
2022 End of Year Ex6mination

MEthematics Paper 2
Secmdary 2 Express

PartnerlnLeaming
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Y = 20-7

.y=13cm
x2 +13' = 20'

.r: = 231

.'. area of the surfac, 
", 

* 
"* 

a;ff 
":,

N{r
\I1

-q.1

10(aXi) 31 2x ctn B1

10(aXii) 26 2x cn B1

10(b) (37 -2x)(26-2x)=726
962-74x-52x+ 4x1 =726

4l -126x+236=o
2rc1 -63x+ll8=0 (shown)

\{1

A1

10(c) (2x-59Xx-2)=0
r= 29.5 (reject) or x= 2

I{1
A1 No marks

an'arded if
students do
not rej ect
29.5

11(a) 4 BI

11(b) t23
205

B1

11(c) No. as the data will be too large.
No" as the process will be too tedious.
No, as it would be dificult to read and obtain data.

BI r\ny
reasonable
answers can
be accepted.

I I (d) 6o ,20=12
100

.'. least score = 66marks

OR

40 , 20 = 8 students not oualfied
100

.'. least score = 66marks

\,{ I

"4,1

r,{ 1

A1

11(e) Yes, as more students passed the test.

Yes. as there are only 4 failures.
B1 Any

reasonable
answers can
be accepted.

12(a) h' = 15" -9'
i=12cm (shown)

B1

Canberra Secondary School
2022 End of YesI Exaninotjq! ffurn OverI\4at Paper 2

Secondary 2 Express
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12(b) I
Volume of L'orre = !-71v): xl).

3

= 1017.876cm3

IJ
Volume of hemisoherc - l"l'2.9'' 23

: 1526.814 cml

Total volume :1,017.876 + 1526.814

- 2544.69

= 2540 cm3

\{1

I\11

AI
12(c)

(rx9x15)+

= 933.053

r 933 cm'

lx 4x r 19'
2

\I1

A1
13(a) -3. 6 BI

13(b)

I

I
I
i
I

2 6

!

I

!

G1 correct
plotting

Gl - smooth
curve

13(c)(i) 1.27 or 4.73 (_{.1) BI, B1

13(c)(ii) x:f BI

Canberra Secondary School
2022 End of Year Examlnatim

Mathematics Paper 2
Secondary 2 Express
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t7

l3(cXiii) -3 B]

C6nberra Sacondary Schoot
ZO22 End of Year Examinatio.r
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