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I Solve the following simultaneous equations.

2x-y=2
x +3y =15

t3lv

2 Simplifu the following, giving your answer in positive index form-

1ay (ra')'

Answer
(b) 6pqx4p1q

Answer

c) v7 aa'xao

Answer

..... tll

tll

t2l

PartnerlnLeaming
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3

v

,x _x x

x

Figure I Figure 2

x

Figure 4 Figure 5

Which of the graphs shown above could be the graph of
(a) !=x3,

Answer Figxe

O) y'--x2,

Answer Figxe

(c) v--L z
x

Answer Figorc

PartnerlnLeaming
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Figure 3

6

t1l
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4 (a) Solve the inequality 5 3x<l-2x<3x+7.

Answer

(b) Hence, write down the smallest prime number that satisfies
5-3x<1-2x<3x+7.

Answer

t3l

t1l

5 In 2020, there were 5.626 million people living in Country A.
9% ofthe population was elderly.
The number of youths was twice the n"mber of elderly.
By expressing yow answers in standard form, correct to 2 significant figwes,
calculate
(a) the number ofelderly,

Answer

O) the number of youths.

Answer

t1l

tll

PartnerlnLeaming
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6 Solve the following equations

(a) 3o x3' =L
27

Answer q lz)

12)

(b) 8'+4=1

Answer r=....-

7 Given that -5<x<4 and -3<y<2,find
(a) the smallest possible value of ry,

(b) the geatest possible value of x2 -y2

Answer

Answer

PartnerlnLearning
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t1l

t1l
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8 The figure below shows a quadratic cuwe

1'

l0

(a) Find the equation ofthe curve in the form y=axz +bx+c.

Answer

(b) State the equation ofthe line of symmetry for the curve.

Answer

(c) Find the coordinates ofthe maximum point.

Answer (

ParlnerlnLeaming
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t2l

t1l

) t1l
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9 Two bottles are geometrically similar.
The ratio ofthe surface areas ofthe bottles is 9:16.
(a) Write down the ratio of the length of the smaller bottle to the length of the

larger bottle-

Answer

(b) The volume of the larger bottle is 1440 cm3.

Calculate the volume of the smaller bottle.

tll

Answer cm3 121

l0 (a) Express .:r2 +8x-20 in the form (x+h)2 -k .

Answer

(b) Hence, solve the equation .r2 + 8x - 20 = 0 .

t2)

PartnerlnLeaming
115



BP- 1 18

l1 In the diagram, DF is parallel to 8C and lC is parallel to DE.
Given that DB = 5 cm,AD= 10 cm, EC= 12 cm and,4F= l8 cm.

A

i8
10

D F

5

(a)
BE12

Name a triangle ft31 is similar to triangle ADF .

Prove that the two triangles are similar'

Answer

(b) Given that triangle CEF and triangle DFE are congment,
calculate the length ofBE.

Answer

(c) Find the ratio of area of triangle IDF

C

t3l

cm [3]

area of parallelogram DBCF
fraction in its simplest form.

Answer

, express your answer as a

t2)

PartnerlnLeaming
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l2 The diagram below shows a figwe, where PO = 12 cm, QR = 9 cm, PX = l5 cm
and RS= 7 cm.

P

t2

QsRT .t

(a) Explain why angle PQR =90"

Answer

(b) Expressing your answer as a fiaction in the simplest form, find
(i) tilzQPS,

Answer
(ii) cos ZPX,I ,

Answer
(iii) sinZPSQ

Answer

tzl

trl

t1l

PartnerlnLeaming
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13 l0 workers take 90 days to complete building a bus stop.

The manager claims that by hiring 5 more workers, the completion date can be
brought forward by 30 days.
Explain with calculations whether the manager is correct in his claim.
State an assumptron made.

Answer

t3l

t4 The diagram shows a triangle with AB=4cm,BC=6cm, ZBAC --79' an,d

ZACB =41" .

A

.1

B

( 6

(a) Calculate the area of tliar'gle ABC

Answer

O) Hence, or otherwise, find the shortest distance fiom C to AB.

Answer

PartnerlnLeaming
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15 The diagram below shows a sqttare ABCD and a regular hexagon CEFGHD.

H

D
G

Calculate angle BEC .

Answer

I

B F

E

t3l

l6 Zen invests $3000 in GRC finance company that pays 2.8% compound interest per
annum compounded half-yearly.
Find the total amount at the end of 6 years, giving your answer correct to the neerest
dollar.

Answer $

PartnerlnLeaming
119
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t7 In the diagram, IBCDEF is a triangular prism, and M is the midpoint of BC.
It is also given that lB = l0 cm, EF = 30 cm, and IABF=33".

E

F

A 10 cm

(a) Find the lenglh of .BF.

Answer BF =
(b) Find the length of FM.

Answer FM=

(c) Find ZFMA.

Answer ZFMA =

C

M

B

cm [2]

cm [2]

12)

PartnerlnLeaming
120
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18 The diagrams below show the distance-time and speed-time graphs ofa van travelling

from Town A to Town B.
Distance (m) Speed (mis)

q - -- -- - - - - T- - -_- --T

625

250

Time

20 p52 (s) o

Using the graphs, calculate
(a) the acceleration during the fint 20 seconds,

Answer

(b) value ofp,

Answer p =

(c) the value of4.

Answer q =

End of Paper

PartnerlnLeaming
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I Here are the first four terms ofa sequence.

r,

T2

T3

T4

2

ll
28

53

= 1z+1 =

= 3z+2 =

= S2+3 =

= 72+4 =

(a)

Answer T, =

O) I" is the zth term of the sequence.

Show that T, = 4n' -3n +1 .

Answer

(c) The difference, D, between two consecutive terms of the sequence is T*., -7,.

Find an expression, in terms of n , for D.

Answer D= ....

(d) Explain why the difference between two consecutive terms of the sequence is
always odd.

PartnerlnLeaming
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Write down the fifth term of the sequence

tll

t3l

t3l
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2
v

B

A

o

The diagram shows a triangle lBC with vertices I (-2, 4) and C (10, -4).
lB is parallel to the y-axis.

(a) Calculate the length of the line segment lC.

O) Given that the gradient of the line ,BC = -l .

Find

(, the coordinates ofB,

Answer B(.......... ......, ... ) l2l

PartnerlnLeaming
125
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(ii) the equation of the line BC.

Answer

(c) Calculate the area ofthe triangle l.BC

Answer

(d) Find the coordinates of point D, given that ABCD is a parallelogram.

Answer D (...

t2l

units2 l2l

) tll

PartnerlnLeaming
tzo
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North

140"

24m

,{ is 24 m due north ofB.
AC = 2l m, CD = 5 m and angle ADC - 70"
The bearing of C from I is 140".

(a) Calculate

(, BC,

(ii) the bearing of D fromA

A

D

5m

C

B

Answer

Answer

.......m t2l

21 m

PartnerlnLeaming
127
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(D the height ofthe tree,

Answer

(ii) the greatest possible angle ofelevation ofE from a point on l.B.

Answer

m tzl

I2l

PartnerlnLeaming
128

O) E is a point at the top of a tree at point C.

The angle of elevation ofE from D is 78',

Calculate



BP-131

4 Aida and Bemard took part in a marathon race.

They each ran 70 lcn.

(a) Aida ran at an average speed ofx km/h.

Write down an expression, in terms ofx, for the number of hours she took.

Answer ..............................,..,........... h tll

O) Bernard ran at an average speed which was 0.5 km/h more than Aida's speed.

Find an expression, in terms ofx, for the number of hours he took.

Answer ...........................,.................h tll
(c) The difference between their timings was 50 minutes.

Write down an equation in x to represent this information, and show that it
reduces to 2x2 +x-84=O.

Answer

PartnerlnLeaming
129
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(d) Solve the equation 2x2 + x-84--0, giving your solutions correct to I decimal
place,

(e) Hence calculate the time that Aida took to complete the race.

Give your answer in hours and minutes, correct to the nearest minute

Answer h ............ mln

t4l

tzl

PartnerlnLeaming
130
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5 F

D

E

The diagram shows a circle lllCDE, with centre O.

lE is parallel to CD.

Angle COD = 46" and angle CEB = 14".

EF atd DF are tangents to the circle at E and D respectively.

(a) Find angle DBE.

Give a reason for each step of your working.

C
A

B

(b) Find angle,{E8,

Give a reason for each step of your working.

Answer Angle DBE = . t2l

Answer Angle AEB =

PartnerlnLeaming
131

t2l
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(c) Find angle BlE.

Give a reason for each step of your working

Answer Angle BAE = . tzl

(d) Find angle EFO.

Give a reason for each step ofyour working-

Answer Angle EFO:

(e) A point G lies on the same side of DE as B such that angle DGE = 90" .

State whether point G lies inside, outside or on the circle.
Explain your answer.

trl

(0 The radius of the circle is 5 cm.

Calculate the length of the major arc EABCD.

Awwer

t2)

PartnerlnLeaming
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6 A rectangular sheet ofpaper has length.r cm and an area of36 crn2.

Four identical squares ofside I cm are cut from the four comers ofthe paper and the
paper is folded to make an open box-

II

I

I

I

I

I t

18
I(r) Show that the volume ofthe open box,y cm3, is given by y=2(x-Z)

Answer

x

O) Complete the table of values for / = 2(r- 2)(!q - 1)

12)

tll

Values are given to I decimal place where appropriate.

x 2 J 4 5 7 9 l2 16

v 0 l0 14 15.6 15.7 14 l0

PartnerlnLeaming
133
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l8(c) On the grrd, draw the graph of y=Z(x-Z) for 0<.x<16-1

x

18

16

14

12

l0

8

6

4

2

x
2 8 16

PartnerlnLeaming
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(d) Use your graph to estimate the range ofvalues ofr for which the volume ofthe
box is more than 7 cm3

Answer

(e) Explain how the graph shows that the volume cannot be equal to 18 cml.

(f) By drawing a tangent, find the gradient ofthe curve at the point x = 5

Answer

(g) By drawing a suitable straight line on your graph, find the solutions ofthe
equation 2x2 +5x= 4(x-2)(la-r)

ttl

tll

t2)

Answer x =

PartnerlnLeaming
135
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Top vierv Side view

P

0.5 n

a

The diagrams show a kids' pool in a refurbished hotel.

The cross-section ofthe pool is a major segment of a circle, centre O and radius 4 m.
The depth of the pool is 0.5 m.

(a) The area of the min or sector OPQ is 11.2 m2 -

(r) Find angle POQ in radians.

Answer Angle POQ= rad tl l

(ii) Show that the capacity of the po ol is 23 .47 m3 , correct to 2 decimal places.

Answer

PartnerlnLeaming
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O) For safety reasons, a flight of stairs made from I .05 m3 cement was placed along
PQ inside the pool.

Mr Tan, the manager, needs to fill the pool with water, up to 95%o capacity.

Company GRC provides water-filling service for swimming pools.

Water pump 8 gallons per minute

Cost of water pump $17 per 100 gallons of water

Labour cost $30 per hour

1 gallon = 3.785 litres
I litre : 0.001 m3

Mr Tan thinks that the pool can be filled in 10 hours, within a budget of$1200.

Is Mr Tan correct?
Justifu your answer.

Answer

End of Paper

PartnerlnLeaming
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MathenEtics Paper 1

Secqldary 3 Express

I 2x-t,-2 --{l)
--(t )

---{ 3 )

r*3.-y-=15

(2)x2 2x+6y =JQ

(l)-(3) -7y =-28

!=4

Suby = 4 into equation (2)

x =15 -12
x =3

1- 3,v=q

[\41] Reduce
to linear
equation with
one variable.
Substitution
Method is
also
accepted.

IA2I

2 (a) (to'1' =sou lBll

(b) 6pqx4p3q -){paq1 lBll

(c) ,r=
\ta +etxuo

=al-a'*ao
[M1]

lAll

3 (a) Figure 5 tB11

o) Figure 6 tBll
(c) Figure I tBll

4 (a) 5 -3x <!-2r <3x +7
l-2r <3x+7

5-3x <1-2x
-2x- 3x <7 -l-x<l-5 and -5x < 5

-rS-4
x>4 *r-9

5

Solution: x ) 4

lMu
tMU
For solving
inequalities.

tAll
(b) 5 IB1]

Canberro Secondary School
2022 Eh4of-Year Examination

PartnerlnLeaming
140
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5 (a)
number ofelderh - 9 

x5.626,I0o- 
100

:5.063x105

= 5.1x105 tBll

number of youths =2 x 5.063x 105

.1.0x106 tBll

6 (a)
3ax3'= I

27

^4+a 
I

" -3'

4+q =-3
q =-'1

[v{ 1] Same
base

tAlI

(b) 8'-4=1
j3, .12 _ -ro

^)t-i ^0

3r-2=O
2

3

[Ml] Same
base

tAll

7 (a) ,, : 4(-3)

= -12 lBll
(b) t' - y' = (-5)' -0'

25 lBll

8 (.) / = {n+1)(r-3)
=-<l -3x+x-3)
=11 -2x-3)
= -xl +2x+3

lN{ 1l

lAll

(b) r I tBll

(c) (1,1) lBll

9 (a) 3:4 IB1]

Mathematics Paper 1

Secondary 3 Express
Canberra Secondary School
2022 En+of-Year Exsminatidr

PartnerlnLearning
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(b) ,i r3)'
4'\i)

21
=64

'r1
Volume of srnaller bottle - -x I zl40

64

:607.5 crnrr3

lNr lj

l.\11

l0 (a) x2 +8x -20

=(r++)'?-16-20

=(x++f -x
(b) x2 +8x -20=0

(x+4)'z-36=o
(x+4)2 =36

x+4=X6
x=2ot -10

tMll

[.{l ]

ll (a) A,4BC is similar to A4-1)F

ZBAC = ZDAF (common Zs)

/ABC = Z4DF (corresponding Zs)

By.A-A similarity test A4BC is similar to A.,IDF

or

LDBE is similar to ,A,1DF

ZDBE = Z4DF (corresponding Zs)

/.DEB = ZAFD (corresponding Zs)

By.44 .;nU, '" test, LDBE is similar to AIDF'.

lBll
lBll
with angle
properties
stated

lAll
conclude
with AA
similarity test
or AA test.

(b) DF=EC
=12 cm

BC 15

12 l0

BC =Exrz
10

=18cm

[M1] Ratio

[M 1l Findinq

Mathematics Paper '1

Seccndary 3 Express
Canb6rra Secondary School
2022 En(lof-Year Examinataon

PartnerlnLearning
142

I

I

tBll
lBll



BE -18-12
=6cm

or

BE5
12 10

BE =axtzl0
=6 cm

BC

lAll

[\{ 1]

tMll

lAll

(c ) area of triangle IDF
area of triangle IBC

f lo\t_
I ls,r

4

9

ara of lriangle ADF _ 4

atea of DBCF 9-4
4

5

tN{11
Mark is no1

awarded if
students
attempt to
find the areas
as there is no
vertical
height given.
Hence the
are:ls

calculated
will not be
correct.

tAll

12. (a) PR2 =152
:225

PQz +QR" =12'+t'
= 225

Since PR'z = PQ'+QR', by converse of Pl,thagoras' Theorem,

tnangle PQR is a right-angled triangle- Thus ZPQR =90' .

lMll
Mark is not
awarded if
students write
152 =l2z +92

[A1] Students

Mathenratics Paper 1

Secdrdary 3 Express
Canbona Secondary School
2022 En+of-Ye6r Examinatio.r

PartnerlnLeaming
143
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lnust state the
theorem
used.

(b) (i)
t;rn IOPS =Y'12

4

J

(ii) oos ZPPS = -cos IPRQ
9

l5
3

5
tBll

(iii) DCl- 127 +162

=20cm

sntPSo=2-20
3

5

lMll

lAll

13 l0 workers -r 90 days

I worker + 900 days

I 5 workers --+ 60 days

Yes. the manager is correct in his claim a-s 15 workers will only
require 60 days to complete building the bus stop.

The assumption made is thal all rvorkers work at the same rate.

[\{ l]

lAil

tBlt

14 (a) /UBC =18Oo -794 - 4f
= 6O"

I
arez ol AABC = - x 4 x 6 x sin60o

2

= 10.392

=10.4 cm2

tMll

lAll

(b) [.et the shortest distance from C to AB b d.

I:-x4xd =10.392

d = 5.20

[\{1]

IAII

Mathematics Paper 1

Secddary 3 Express
CanbenE Secondary School
2022 En+.tr-Year Examanatio.l

PartnerlnLeaming
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l5 . 360"
I extenor Z: 

-
6

- 60'

LBCE -180' (90.-60.)

= 1500

IBEC _r80" - 150"
)

= 15"

[\,11]

[\{ 1]

lAll

16.
Total amount = 3000(

, e=,
I +:::--

100 )-'
= $3s45

tMll

IAII

t7 (a) l0cosjj" - 
-BF

BF
t0

cos33o

= 1l-924

^, 1 I.9 cm

tMU
awarded if
students use
sine rule too

IAI]

(b) Bt[ =3O+2

=l5cru

= 19.162

: 19.2 cm

tMll

lAll

Mathematics Paper 1

sec6d6ry 3 Exgess
Canberre Secondary School
2022 Ehdd-Year Ex6minatiqr

PartnerlnLeaming
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tzn3:r" =!!
t0

FA * 6.4941

6 4941
sin lFl,L4

l9.l 62

zpua ="-''(6'a9al\
\ 19.162 /

= 19.8'

or

AM =Jto.-.t*
r 18.028

cos tFtv[A - 18'028

19.162

IFAIA=co"-'(I8028r,
Ile 162l

= 19.8.

lNl1l

lAll

[\n]

lAll

18. (
")

25 -O
20 -0

-1.25 rtls2 lBll

(b) Dislance for first p seconds
I
^:- 

x 20 x 25 + 25( p - 201 = 625
z

250+25p-5OA=625
a=?5

or

2s(p-20) = 31s

P=35

lN{ll

tAll

lVEthematics Paper 1

Secmdary 3 Express

PartnerlnLeaming
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(c) Total distance
I

=: r [52 + 135 - 20)] x 25

= 8-?7.5 m

q = 837.5

[\{ 1]

tAll

M8thematics Paper 1

Secfidary 3 Express
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2022 En+of-Year Examination
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J

I Here are the frst four terms ofa sequence.

r,

T2

T3

2

1l

28

53

: 12 - l

= 3r-2 -

: 52*3 -
: 71 +4 =

(a) Write down the frffh term of the sequence.

*+5=86 tBll
Answer T, t1l

(b) I, is the zdr lerm ofthe sequence

Show tha T, = 4n2 -3n+1.

Ansu)er

r"={zn-t)'1+n

= 4n' - 1n+1+ n

=4n' -3n+l (Slxlwn l

tMU {fln the lbmrula

[\11| expand

l:\ 1l

t3l

(c) The differencg D; between two consecutive lenns oftle sequence is T*, -7,
Find an expression, in terms of n , for D.

D =7,-,- i,

= [+(n+r )' - 
3(r+ I l+ J' - (4 n' - 3n +t) [MlJ suMitute T, arrd To+r

= 1(n' +22+l)--]rr-3+1-4n! +3r-1 [M1J expand

= 4nz +8n + 1-1- 4nz

=82+1 tAU

8r+ I
Answer D l3l

(d) Explain why the difference between two consecutive terms ofthe sequence is
always odd.

: :::l :i:::l.l 1 
* 

::::'w-ays 
amuhipre of 2 + Daiwavs od4

.............................. tll
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4

2
)'

B

.l-
o

The diagrar shows a triaagle.4BC with r errices I ( 2. .1) and a (10, 4).

.43 is parallel to the yaxis.

(a) Calculale the length of the linc s.''gnenrIC.

AC= -2-rof 'l+-1-+)]' t.\1rl

= I +.{ rnits (3 r. l) [\tl

14.4
Answer

C

J2o8

units [2]

(b) Given thal the gradient ofthe line BC : -1.

Find

(D the c.oordinales of8,

l.el th; coordirrates of"B be (-t D).

b_(a)=_r
-2-rc

b+4=12

D=8

a =(-2. E)

Answer B

[M1]

lAll
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(ii) the equation of the line BC.

):-l't't*c

l (rlil0) ,

c-6
lN{ 1l

Equarion ofB('is ], = -;+6 [Al] reject,l': l.r + 6

l': -I -:- 6
Anst,er

(c) Calculate tlre area of the triangle l-BC.

I2l

Area oftnangle =, !x4x12 li.l1l

= 24 units' 1.\1 1

Ansvrer

(d) Findtlre coordinates ofpoint 1). givan thal A,B(-.D is a parailelogram.

t0
Answer D (.......

.......... writs2 a2l

8

) tr]
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3 ABCD represents a plot of land.

Noth

140.

24m

A is 24 m &re north of B.

AC:21m, CD - 5m andangle,,4DC" rtt-
The bearing of C from,4 is 140".

(a) Calculate

(r) Bc,

Using cosrn: rulc, lrrtlJC: rr

-1

D

5m

(_:

B

+21' - 2t24)i2licils(18()c *1400) tL,Ill

=15.61? (5 s. i.)

= I i.tr m (-i -s. tl)

1J.6
Answer

(ir) ihe bearing of D fi'om l.

tAll

. sn ICAD sin 70"
[ \Ulq slllc lUlu. 

-

-521 tMll

rc:4, =.in" f 
5th70'l

\21 )

= t2.e2e' (3 d. P.)

Bearing ofD from,4= 1,10'-12.929

=127.1'(1d.P.)

llvl I l

lAu
t27.f

m l2l

Answer

Canbena S€condary Sch@l
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(b) E is a point at the top ofatree at point C.

The angle ofelevation of.E from D is 78'.

Calculate

(D the height oflhe 1ree.

lL{11

*-5tar78"

- 23.s23 (s s. f 
7

-23.5m il' L) IAII
: 1.,i

Answet

(ii) the greatest possible angle ol elevation ofE from a point onl8.

Shortest distance lrorn C to.4B = 2 I sin (l t0' - 140" )

,= 13 aee {5 s. f ) tMll

h
tar /E',=-

5

Greatcsr possihle anglc of elevario, = ,* ' f 1:' :::21 I
\r3199,/

: rr0 2" (l d. p.) [Al]

u') tzl
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I Aida and Bemard took part in a marathon race.

They each ran 70 krn.

(a) Aida ran at an average speed ofr km,h.

Write down an expression, in terms of .r, forthe number of hours she took.

lBl I

Answer

70

x

(b) Bernard ran d an average speed which wa-s 0.5 km,t more than Aida's speed

Find an expression, in terms ofx, for the number ofhours he took

']0

): + 0.5

lAll

h tll

h tll

l,ltl_ tBl I
lt l '

Answer

(c) The difference between their timings was 50 minutes.

Write dowr an equalion in .r to represent this information, and show that it
reduces to 2x': +.r-84 = 0.

Ansver

7o 140 '
fM 1l lorming equation

[M 1] removing denomindor

r 2.r+l 6

?{i(rt)( 2r+ l)- l4{)(6Xr) = i(x)(zx+ t)

8zl0r+;ll0- 840.r = l0xz +5x

O=llxz +5x-420

t.r' + x- 84 = 0 (snoun )

Canbena Secondary Schcol
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o

(d) Solve the equation 2.x2 +x-84=0. giving your solutions correct to I decimal
place.

2rrr;-84-0

[MU applying
quadratic furmula

[\.fi I

l.\) | correct to I d. p.

2(2)

-t=J6n
4

- 4.736(3 d p.) or 6.236 (1 d l, )

= s.7(1d.p.) or 6.2(i ,tp.r

;/
Ansu <:, : = ttl

(e) Henc€ calculale the time thar Aida took t() colnplet. 'he ra(:c.

Give your arswer in hours and minutcs- *alrrur:t 1o th( r:carest rninute.

Aida'r trm,: tnl,ol = 7('

6.236

' =tl 25h

[\{r I

=llh l-lrnur lto ihe nearest minute ) IAll

Answer
11 t4

I11

min l2lh

Canbena Secohdary School
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F

D

E

/ DBr li'4')
2

=670
* one rcasen one ntark

C
A

l)

The diagram shows a circle I-BCDE. with centre O.

lE is parallel to CD.

Angle COD = 46' and angle CEB : 14".

EF and DF aretattgents to the circle at E and D respectively

(a) Find agle DBE'.

Give a reason for each st€p of your working.

.' l)()l! = ltl0o - 4rj.' (a$aeeat angles on a straight line) tM U

134'

(engle at cerrtre is twice angle at circumference)

[Al I u'ith correct rcason

6?"
Answer Angla DBE : .......................... t2l

(b) Find angle l-trB.

Give a reason lbr each step ofyour woddng.

IDCE -- IDBE = 67 (angles in the same segment) [L{l]

AEC = IDCE = 67" (aftemate angles, AEIICD)

AEB =67 -l4a

=53o [Al] with correct reason

r one rtason mc mart 53o
Answer Angle AEB:

Can berre Secondary Sch@l
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(c) Find angleBIE

Give a reasoo for each step of your working.

ICBE = 9O' (ang.le in sernicircle)

IBCE : 180" - 90" -14" (angle surn of triangle) tMU

- 76"

IBAE . lt1" -'16o (opposite angles in oyclic quadrildera!)

= lO4" [Al] with cst€cl r.u\on

* one resson ooe mart 104"
Answer Angle BAE =

(d) Find angle EFO.

Give a reason for each step of your working.

12l

114.
!J- ()It, = 

-
2

= 67"

.tQf,p =.t.:,,

/ Fl.t ) = l3{): ,- i){)(: (:)7o

=D.
" one reason one rnati.

(langcrrl fronr cxtefllal poirlt)

(angle be,tiv,.:en tangent and radius)

(angl!' srun oi tsianglel

[.\ 1l tith corrol-t rcason

Answer Angle EFO = ........

lMrI

": .. I2l

(e) A poinl G lies on the same side ofDE'as B such that angle DGE : 90'

State whether point G lies inside, outside or on the circle.
Explain yow answer.

G hcs ln.r,lc lllr.";r.li irtgle DGE - 90" >67":augleD8E

(f) The radius ofthe circle is 5 cm.

Calculate the lenglh of the maj or arc EABCD.

trl

Arc rengrh = !!{1i6',2r15i- 3611P \ /

=19.?cm (3 s. f.)

lMu

lAll

Answer cnl 12)
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12

A rectangula sheet of paper has length;r cm and an area of36 cm2.

Four identical squares of side 1 crn are cut from the four comers of the paper and tlre
paper is folded to make an open box.

I

t

I

I

I

-_____.

I I

t8
1(a) Show that tlp volune of th€ cpsnk)r,;r,cmr, is given try ;-2{x-2)

An*ver

-r

r=(r-1-l)
36

-llx ;(t 
i

[]r.{ I l

= {r- 2)
l6
x

IE

l

= 2(.r - 2)
l

(Shox.n ) l\tl

l8
1

t2)

l1l

(b) Complete the table of values for y=Z(*-21
.r

Values are given to 1 decrmal place where appropriate.

.r 1 4 5
,7

9 12 l6

v 0 10 11 15.6 15.',7 14 10 J.5
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l8(c) On the grid, drau the graph of .y - 2 ( .r 2) for 0<x<16.I
,t

2 + 6, 8

Correct plotting of all 8 poinls [c1]
Smooti curve passing througfi all 8 pr:ints [G1]

l0 t4

IE

I{r

li4

w

xo

-l

s

(d) 7

6

4

1
I

x
l6

t2l

+ --'1-'

fi

I
-l

Ii

II

I' I

I

i -+

I I I

I I

I ,],+, ,-.]

-1- -l-+ l1 T'

+++
I I

-7 a--i-

-+'

T
+

(rt
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(d) Use your graph to estimate the range of values of x for u.hich the volume of the
box is more than 7 cm3.

(accep ,i 0. I )
2.( .: "1 

.. 13.9 [Bl I
Ansx,er ............. tl]

(e) Explain how the graph shows that the volume cannot be equal 1o 18 cm3.
'I}te nraxinrum tolume is l6 crn 3- ra'hich is less than l8 cmj.

(f) By drawing a tangafl, find rhe gradient of the cun-e at the point r = 5 .

tu

t2l

17.4-t3
1_''

= 0.88
22

25 )

l\{ I I gradient -...'rLrnts with rrngent drawn

lAlI

0.88
Answet' .-..

(g) By &awing a suitable slraight line on your graph, find the solurions oflhe
equation 2x'? + 5x -- 4\i x - 2)(ta-.r).

2x'+5r= {(.';- 2}i I C-:r)

2x2+5x - 
+(r - 2)(18- i)

2,.' 1t

x+z|--z(x-r)lT-rl

Plot rhe line y=x+Z!.

J' i,) 6 t2

, ,t.; 814 l4t/z

From the grapll

r:2.4(+0.1) or x= l0.l (+0.1)

[M I ] corrmt equalion of
straight line

[Ir41 ] correcl (labelled)
straight line drawn

lAtl

r+21= v

Answer x:

Canberre Secondary Schcol
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7 Top vieu' Side vierv

P

0.5 m

a

The diagrarns show a kids' pool in a refur'bished hotel.

The cross-sectioo ofthe pool is a major segrnent ofa eircle, centre O ard radius 4 m.
The depth of the pool is 0.5 m.

(a) The area olthe min<-.r sector OPQ is I1.2 m:.

O Find angle POp in radians.

I

i{.tt'a=tt:
0-l -

1-4 [B1l
Ans'wer .\ry)e POQ = rad tll

(ii) Shou'that the capacity ofthe pool is 23.47 m3, correct to 2 decimal places.

Answer

.\r,.'a of rrransl!' P OO = !( 4\' stnl.4

= 7.8836 m'z

p{u

(+ o p.)

Area oi major seclor POp
l

(+)' (zr -r.*) MU2

= 39.0655 m, (4 d. p.)

Yolune = (7.8836 + 39.0655)x 0.5

= 23.47 m' (z a p.) (slorrn) tAll

t3l

4m

Xo

Pool
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(b) For saf'ety reasons, a flight of stairs made from 1.05 m3 cement u,as placed along
PQ inside the pool.

\{r Tan, the manager, needs to fill the pool *ith rvaler up to 95oo capaciS.

Compan-v GRC provides warer-tilling sen'ice for su'inmring pools

Water purnp 8 gallons per minute

Cost of water pump S17 per 100 gallons ofu,aler

J "abour cost S30 per hour

) gallon : 3.785 litres
1 litre : 0.0U m3

Mr Tan thinks thal the pool can be fi1led in l0 houn, within a budget of $1200

Is Mr Tan correct?
Justifu your answer.

Answer

g5
Capacity to 6" 611"4 = -: 

- .{23.47 - I 0: r

lu0

=21 199m

., 113!)9 litres

Cost ol \vater punrp = $17 x 56

= ses2 (2 d. p.J

56: r .: l l
I rnre ti!k!"n

8

=rr.72h (2d-P.)

=12h (nearest hour)

Total cost = $952 + $30 x 12

= $1312

[Ml] vol inml

= .i627.213 gallols (3 d. p.7 [Ml]vol in gallons

= 70.1.402 min (: a p.) [Ml]time in min

[Ml] cosr ofpurnp

p{ll labour cost

Mr Tan is incorred as il will take aboul 12 h at a cost of S1312. tAl l

End of Paper

Csn berra Secondary School
2022 End dYear Examinatim

t6l

Math ematics 4052,/02
&coodEry 3 Express

PartnerlnLeaming
163


