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Solve the following simultaneous equations.

2x—y=2
x+3y=15

Simplify the following, giving your answer in positive index form.

(a) (3a3 )2

L s [1]
(b) 6pgx4p’q
AMEWEE 2o s TR e e e [1]
1
(c) 5’/{? +a’xa’
ANSWEP suvwspsvmpusmasuassmsawiie [2]
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3 }

Figure 4 Figure 5 Figure 6

Which of the graphs shown above could be the graph of

@@ y=x,
Answer Figure ................ccooiiiiiiiinnnn, [1]
(b)  y=-x",
Answer Figure ..........coooviiiiiiiiiiinninnnn [1]
1
© y==7
X
Answer Figre .....cccvscssesmmimssmsmse [1]
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4 (a)  Solve the inequality 5-3x<1-2x<3x+7.
ARSWEE ovuwsvvivminspinespsnspivinssggueses [3]
(b)  Hence, write down the smallest prime number that satisfies
5-3x<1-2x<3x+7.
ANSWeEr ..o, [1]
5 In 2020, there were 5.626 million people living in Country A.

9% of the population was elderly.

The number of youths was twice the number of elderly.

By expressing your answers in standard form, correct to 2 significant figures,
calculate

(a) the number of elderly,

ANEWEE oiivsninicivnirsiesvvivmessivmnieis [1]
(b)  the number of youths.
ANSWEr ..o [1]
[Turn Over
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6 Solve the following equations.
1
a 3Fx3=—
(@) 27
Answer q= ......ccoeuvvnvividiitidinnn. [2]
(b) 8 +4=1
Answer r= .. ........cccocviiiiiiinininnn. [2]
7 Given that -5<x<4 and -3<y<2, find
(a)  the smallest possible value of xy,
ANSWEF ..ot [1]

(b)  the greatest possible value of x*—y?.
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The figure below shows a quadratic curve.

¥y
4

v
L

A

(a)  Find the equation of the curve in the form y =ax’ +bx+c.

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

(c) Find the coordinates of the maximum point.

ANSWEP (ivisivassinasion § metomrams ) [1]
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9 Two bottles are geometrically similar.
The ratio of the surface areas of the bottles is 9:16.
(a)  Wrnte down the ratio of the length of the smaller bottle to the length of the
larger bottle.
ARSWEF ... iiiiiiiiii e [1]
(b)  The volume of the larger bottle is 1440 cm®.
Calculate the volume of the smaller bottle.
ANSWer .............cccccieiiinn... cm® [2]
10 (a) Express x’+8x—20 in the form (x+h)* —k.

(b)  Hence, solve the equation x> +8x—20=0.

Answer x=............ OTX=.ciunnrnnn. [2]
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11 In the diagram, DF is parallel to BC and AC 1s parallel to DE.
Giventhat DB=5cm, AD=10cm, EC=12 cm and AF =18 cm.

A
18
10
D » A
i R/\
B E - 12 L

(a) Name a tniangle that 1s similar to triangle ADF .
Prove that the two triangles are similar

Answer

3]
(b)  Given that triangle CEF and triangle DFE are congruent,
calculate the length of BE.
Answer ..........occiiiiiiiiiiiiiiiinnn, cm [3]
(c) Find the ratio of area of triangle ADF , EXpress your answer as a
area of parallelogram DBCF
fraction in its simplest form.
AREWEP iiiveiinssiniion name srsmmms wsmmmessmms [2]
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12 The diagram below shows a figure, where PO =12 cm, OR=9 cm, PR=15cm
and RS=7 cm.
]J

O 9 R 7 S

(a)  Explain why angle POR =90° .

Answer

(2]
(b)  Expressing your answer as a fraction in the simplest form, find
(i) tan ZQPS,
HPEWEY oosnomuusissmssmsss s sinsasmss [1]
(ii) cos ZPRS ,
ANSWEF oo [1]
(iii) sinZPSQ.
ARSWEF ..o [2]
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13 10 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 1s correct in his claim.
State an assumption made.
L T S SIS ITRRIERNSIFIG 5, O SRS
......................................................................................... [3]
14 The diagram shows a triangle with 4B =4 cm, BC =6 cm, ZBAC =79° and
ZACB=41°.
A
>
4
B
A
¢
(a)  Calculate the area of triangle ABC.
B cm? [2]
(b)  Hence, or otherwise, find the shortest distance from C to 4B.
ANIWEY yonscsmmsnismior s i samnsmes cm [2]
[Turn Over
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15 The diagram below shows a square ABCD and a regular hexagon CEFGHD.

H
A = G
C
B - F
E
Calculate angle BEC .
B . [3]

16 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 nearest
dollar.
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17 In the diagram, ABCDEF is a triangular prism, and M is the midpoint of BC.

It is also given that 4B = 10 cm, EF = 30 cm, and Z4BF =33°.

(b)

©

E
N
S T

BP~122

10 cm B
Find the length of BF.
Answer BF = ... ....ccooviiiiiiiiinnn. cm [2]
Find the length of FM.
Answer PM= .....conmvnnvima i cm [2]
Find £ZFMA .
Answer ZFEMA = . .cciviiviinermnonmomsssasnsas [2]
PartnerinLeaming [Tarn Over
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18

The diagrams below show the distance-time and speed-time graphs of a van travelling

from Town A to Town B.

Distance (m) Speed (m/s)
JP ‘P
. A
I | |
625 [~ t A 1
| 1 | &T . .
Y -
250 1~ A R o
E | | Time i | Time
0 (s) 0 ' : " (s
- 20 P 52 20 p 5 ( )
Using the graphs, calculate
(a)  the acceleration during the first 20 seconds,
AnSWer ............cccooiiiiiiiiiiiinn.. m/s* [1]
(b)  value of p,
ARSWEr P=.....cceomrrnennrrszs Dot enn g gn [2]
(¢)  the value of g.
ANSWer = .......cccoiiiiiiiiiiiiiiiane [2]
End of Paper
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Here are the first four terms of a sequence.

I, = 12+1 = 2
T, = 3*+2 = 11
I, = 5*+3 = 28
T, = 7*+4 = 53

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

Answer T, = oo [1]
(b) T, is the nth term of the sequence.
Show that T, =4n* —3n+1.
Answer
(3]

(¢) The difference, D, between two consecutive terms of the sequence is 7, -7,

n-

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

(d) Explain why the difference between two consecutive terms of the sequence is
always odd.
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0 \
The diagram shows a triangle ABC with vertices 4 (-2, 4) and C (10, —4).
AB 1s parallel to the y-axis.

v
=

&

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

ARSI . rvomsvisscammmmrnnnspssms units 2]
(b) Given that the gradient of the line BC = —1.
Find

(i) the coordinates of B,

Answer B Loy s sssss ) B2

PartnerinLearning
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(i) the equation of the line BC.

(c) Calculate the area of the triangle ABC.

Answer .....................un‘its® [2]

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

Answer D (oo ) (1]

PartnerinLeaming
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3

ABCD represents a plot of land.

North
A
AR 140
D
\/
24 m 2l m Sm
c
B

A 1s 24 m due north of B.
AC=21m, CD =5 m and angle ADC = 70°.
The bearing of C from A4 is 140°.

(a) Calculate

@ BC

Answer
(ii) the bearing of D from 4.
PartnerinLearning
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(b) E is a point at the top of a tree at point C.
The angle of elevation of E from D is 78°.

Calculate

(i) the height of the tree,

(ii) the greatest possible angle of elevation of E from a point on 4B.

B} Ly S —— (2]
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Aida and Bernard took part in a marathon race.

They each ran 70 km.

(a) Aidaran at an average speed of x km/h.

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

AMSWEY cosinssmmsimmnminsmnin . [1]

(b) Bernard ran at an average speed which was 0.5 km/h more than Aida’s speed.

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

AREWEE ..covizvivssscspissmmeppsessais B [1)

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

Write down an equation in x to represent this information, and show that it
reduces to 2x* +x—84=0.

Answer

[3]
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BP-~132

(d) Solve the equation 2x” + x—84 =0, giving your solutions correct to 1 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.

HBSREE -covisisissanioll isssmivomogiil min [2]
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C
Y/
The diagram shows a circle ABCDE, with centre O.
AE is parallel to CD.

Angle COD = 46° and angle CEB = 14°.
EF and DF are tangents to the circle at £ and D respectively.

(a) Find angle DBE.

Give a reason for each step of your working.

Answer Angle DBE =

(b) Find angle AEB.

Give a reason for each step of your working.

Answer Angle AEB =

PartnerinLearning
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(c¢) Find angle BAE.

Give a reason for each step of your working.

Answer Angle BAE= ..................

(d) Find angle EFO.

Give a reason for each step of your working.

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

() 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.

(f)  The radius of the circle is 5 cm.
Calculate the length of the major arc EABCD.

PartnerinLearning
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6

A rectangular sheet of paper has length x cm and an area of 36 cm”.

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

(a) Show that the volume of the open box, y cm’, is given by y=2(x—2)[§—l)
x

Answer

(2]

(b) Complete the table of values for y =2(x- 2)(1-8-— 1) i
x

Values are given to 1 decimal place where appropriate.

x 2 3 4 D 7 9 12 16
y 0 10 14 15.6 | 15.7 14 10

(1]

PartnerinLearning
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BP-~136

(c) On the grid, draw the graph of y=2(x—2)(§-1) for 0<x<16.
x
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=
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BP-137

(d) Use your graph to estimate the range of values of x for which the volume of the
box is more than 7 cm®.

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

.......................................................................................................................... [1]
() By drawing a tangent, find the gradient of the curve at the point x=5.
ANSWEY vommvamanmnnmmeasiesniss: 2]
(g) By drawing a suitable straight line on your graph, find the solutions of the
equation 2x’ +5x=4(x—-2)(18-x).
Answer X=w.cnuniin Ol ocummansssannes [3]
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Top view Side view

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

The cross-section of the 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 minor sector OPQ is 11.2 m”.

(i) Find angle POQ in radians.

Answer Angle POQ=.................1ad [1]

(ii) Show that the capacity of the pool is 23.47 m>, correct to 2 decimal places.

Answer

3]

PartnerinLearning
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(b)  For safety reasons, a flight of stairs made from 1.05 m* cement was placed along
PQ 1nside the pool.

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

I gallon = 3.785 litres
1 litre = 0.001 m®

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

Is Mr Tan correct?
Justify your answer.

Answer

End of Paper
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2022 SA2 3F Mathematics Paper 1 Marking Scheme

1. 2x—-y=2 -~1)
x+3y=15 -—(2)
(2)x2 2x+6y=30 -—3)
(H-(3) —7y=-28 [M1] Reduce
y=4 to linear
' equation with
one variable.
Sub y =4 into equation (2) Substitution
x=15-12 Method 1s
o also
x=3
accepted.
x=3,y=4
[AZ]
2. (a) (3“3)2 =9a6 [B]]
(®) | 6pgx4p’q=24p°¢ [B1]
(©) = L
%/a_" +a’xa’
<y [M1]
=a*+a xa
—q [Al]
3. |(a) | Figure 5 [B1]
(b) | Figure 6 [B11
(c) | Figure 1 [B1]
4. | (@) | 5-3x<1-2x<3x+7
1-2x<3x+7
3—3xX1-2x
-2x-3x<7-1
—xX]-5
and -5x<6
-x<-4 »
MI1]
=4 X3—— [
* s [M1]
For solving
inequalities.
Solution: x=4
[Al]
®[5 [B1]
Canberra Secondary School Mathematics Paper 1
2022 End-of-Year Examination Secondary 3 Express
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5
> @ number of elderly = x5.626x10°
100
~5.063x10°
=~ 5.1x10° [B1]
(b) | number of youths =2x5.063x10°
~1.0x10° [51]
6l (a) 34 X3q :i
27
4 1
3 < =3—3
3*e =37 [M1] Same
4+g=-3 base
g==3 [Al]
(b) R +4=1
3r .92 - 70
27+2°=2 [M1] Same
272=20 base
3r-2=0
- [A1]
3
1 (@ | y=4(-3)
. [B1]
®) | ¥ -y = (-5 -0
=25 [B1]
8 (@) | y=—(x+1)}x-3) [M1]
=—(x*-3x+x-3)
=—(x* -2x-3)
=—x* +2x+3 [Al]
(b) | x=1 [BI1]
© | 1.9 [B1]
9. (@ [3:4 [B1]

Canberra Secondary School
2022 End-of-Year Examination

Mathematics Paper 1
Secondary 3 Express
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(®) ;q_[3“
v, \4)
27
64 [M1]
27
Volume of smaller bottle = ax 1440
=607.5 cm’ -
10. | (@ | x*+8x-20
=(x+4) -16-20 (B1]
—(x+4) -36 [B1]
(b) | x*+8x-20=0
(x+4)°-36=0
(x+4)*=36 [MI]
T 4 = if)
' [A1]
x=20r —=10
11. | (a) | A4ABC is similar to A4ADF.
ZBAC = £ZDAF (common £s) [B1]
LABC = ZADF (corresponding £s) [Bl]
with angle
properties
By AA similarity test, A4BC 1s similar to AADF. stated
or [Al]
conclude
ADBE is similar to AADF. with AA
similarity test
£DBE = ZADF (corresponding £s) or AA test.
£DEB = LAFD (corresponding £s)
By AA similarity test, ADBE is similar to AADF.
(b) | DF =EC
=12 cm
== M1] Rati
1210 [ ¥t
BC = L x12
10
=18 cm [M1] Finding
Canberra Secondary School Mathematics Paper 1

2022 End-of-Year Examination

Secondary 3 Express
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BC
BE =18-12
=6cm [Al]
or
BE 5 [M1]
1210
BE = S %12 [M1]
10
=6 cm [Al]
(©) | area of triangle ADF (10 ;
: e MI1]
f triang] ; [
area of triangle ABC 1\ 15/ Mkeis et
= awarded if
9 students
area of triangle ADF 4 attempt to
area of DBCF 9-4 find the areas
i as there 1s no
= 3 vertical
height given.
Hence the
areas
calculated
will not be
correct.
[Al]
12. [ (@) | PR =15’
=225
PO*+QOR*=12* +9° [M1]
=225 Mark is not
awarded if
Since PR* = PQ* +OR’, by converse of Pythagoras’ Theorem, | students write
triangle POR is a right-angled triangle. Thus ZPOR =90° . 152 =12*+9
[A1] Students

Canberra Secondary School
2022 End-of-Year Examination

Mathematics Paper 1
Secondary 3 Express
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must state the
theorem
used.
® 1O zops - i—f
4
== Bl
3 [B1]
(i1) | cos ZPRS =~-cos ZPRQ
-
15
3
it B1
5 [B1]
(1) | pg = 12* +16°
M1]
=20 cm
: 12
sin ZPSQ = 5
_3
=3 A1)
13. | 10 workers — 90 days
1 worker — 900 days
[M1]
15 workers — 60 days
Yes, the manager is correct in his claim as 15 workers will only [Al]
require 60 days to complete building the bus stop.
The assumption made is that all workers work at the same rate. [B1]
14. | (a) | ZABC =180°-79°-41°
=H0°
areaofAABC=%x4x6xsin60° [M1]
~10.392
=10.4 cm’ [Al]
(b) | Let the shortest distance from C to 4B be d.
1 x4xd=10.392
2 S [M1]
d=35.20
[Al]

Mathematics Paper 1
Secondary 3 Express

Canberra Secondary School
2022 End-of-Year Examination
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15. 360°
1 exterior /= 360
= 60° [M1]
ZBCE =180°—(90°—-60°)
=150° [M1]
JBEC - 180°-150
=15% [A1]
16. [ 28:2\
Total amount = SOOOL] + ) [M1]
17. | (a) , 10 [M1]
i BF awarded if
10 students use
BF = — sine rule too
~11.924
=]1.9cm [A1]
(b) | BM =30+2
=15 cm [M1]
FM =+/11.924* +15°
=19.162 (A1)
~19.2 ¢cm
Canberra Secondary School Mathematics Paper 1

2022 End-of-Year Examination
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© tan33° =4
10
FA ~6.4941 [M1]
sin £ FMA = 6.4941
19.162
I
ZLFMA =sin”'| 6‘49471 |
'\19.16..-} [Al]
~19.8°
or
AM =+J10? +15?
~18.028 M1
cos LFMA = 15.02%
19.162
N
LFMA = cos™ s
19.162 |
~19.8° [Al]
18. | (a) 4410
a p—y
20-0
=1.25 m/s* [B4]
(b) | Distance for first p seconds
1
250+25p—-500=625
7=23 [A1]
or
25(p-20)=375
p=35

Canberra Secondary School
2022 End-of-Year Examination

Mathematics Paper 1
Secondary 3 Express
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(c) | Total distance
=%x[52+(35—20)]x25

=837.5m

q=837.5

[M1]

[Al]

Canberra Secondary School
2022 End-of-Year Examination
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1 Here are the first four terms of a sequence.

I, = 1*+1 = 2
T, = 32+2 = 11
T, = 5*+3 = 28
T, = 7*+4 = 53

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

Amwer 1 = cunsuasssssnannessne [1]
(b) T, is the nth term of the sequence.
Show that 7, =4n”" -3n+1.
Answer
T, = (2,7_])2 +n [M1] form the formula
—4i? —dn+1+n [M1] expand
=4n* -3n+1 (Shown ) pxl]
[3]

(¢) The difference, D, between two consecutive terms of the sequenceis 7, -7, .
Find an expression, in terms of 7, for D.
D=T -1,

- [4’( n1) =3(n+1)+ ‘J (47" =3n+1)  [MI] substitute 7, and sy

= 4(n' +2n+1)-3n-3+1- 4’ +3n-1 [M1] expand

=4n* +8n+4-3-4n"

=8n+1 [Al]
8n+1
ARswar D = ioiiommsessiisinmessimios 3]
(d) Explain why the difference between two consecutive terms of the sequence is
always odd.
D=8n+1=2(4n)+1 = Bnisalways amultipleof 2 = D always odd
............................... S e G S B ismssesaiipmimasisoess [T
Canberra Secondary School Mathematics 4052/02 :
2022 End of Year Examination Secondary 3 Express [Turn Over
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4
2 y
, 1
A
\ —_ X
0
The diagram shows a triangle 4BC with vertices A (- 2. 4jand C (10, -4).
AB 1s parallel to the y-axis.
(a) Calculate the length of the line segment AC.
A(‘:J(—z—mf w[4-(-9] IMI1]
= 4208
=144 units (3s.1) [A1]
14.4
Lo S ———— 1 T |
{(b) Given that the gradient of the line BC = 1.
Find
(i)  the coordinates of B,
Let the coordinates of B be (-2, b).
b—(-4
(=4) =-1 [M1]
-2-10
b+4=12
b=8
B=(-2.8) [A1]
-2 8
Answer B (covceoveceenee . Sseiiisay  14]
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S
(ii) the equation of the line BC.
y=mx+c
—4 =(-1)(10)+ [M1]
=0
Equation of BC1s y=—x+6 [Al] reject y =—1x+6
r=-x+6
ARSWET it 2]
(¢) Calculate the area of the triangle ABC.
Area of triangle - %x 4x12 [M1)
= 24 units” [AT)
24
BNSWRE ssvvvssvussinsivmmsiaminvasassssngss units®  [2]

10 g
ANSwer D (c.cocvnninsy ceevvecernnnnnnnnas ) 1]
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3 ABCD represents a plot of land.

North
A

140°

ke
M

24 m

A 1s 24 m due north of B.
AC=21m,CD=35m and angle ADC = 70"
The bearing of C from A4 is 140°,

(a) Calculate

(i BC
Using cosine rule, for BC » O
BC= 28 2P - 2(24) 20heos (180°-140°)  [M1]
=15.647 (5s 1)
=156m (3s 1) [Al]
15.6
ARSWET oo, [2]
(ii) the bearing of D from A.
Cisaalie aiiks sin ZCAD  sin70°
it b L Lo =
- ’ 5 21 [M1]
LCAD =sin™ (Ssm L ]
21
=12.929° (3d.p.) [M1]
Bearing of D from A =140°-12.929°
=127:1" (1 d.p.) [A1]
127.1°
ARIWEY ivicsspssansmmssissie s [3]
Canberra Secondary School Mathematics 4052/02
2022 End of Year Examination Secondary 3 Express
PartnerinLearning

153

BP-~155



BP~156

(b) FE is a point at the top of a tree at point .
The angle of elevation of E from D 1s 78°.

Calculate

(i) the height of the tree,

h
tan 78 = — :
i 3 [M1]
= Stan 78°
=23.523 (: s. 1)
=235m | £} [Al]
LW cvsssrmevininisivi eI s RS m [2]

(ii) the greatest possible angle of elevation of £ from a point on AB.

Shortest distance from C to AB = 215in(l 80° -140°)

=13.499 (5s.1) [(M1]

. . af 23.523
Greatest possible angle of elevation = tan :
13,499

=602° (1d.p) [Al]

60.2°
HBIWEE oveinspmasmsg B a5 [2]
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Aida and Bernard took part in a marathon race.

They each ran 70 km.

(a)

(b)

(c)

Aida ran at an average speed of x kmv/h.

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

70
— Bl
X

AW nissanmwmnssemel L1

Bernard ran at an average speed which was 0.5 km’h more than Aida’s speed.

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

70
x+035

140
2x
- 1 e ——————————r , (R || §

(B1]

The difference between their timings was 50 minutes.

Write down an equation in x to represent this information, and show that it
reducesto 2x* +x—84=0.

Answer

70 140
¥ 241 6 [M1] forming equation
760{6)(2x+1)=140(6)(x) = 5(x)(2x+1) [M1] removing denominator
840x+420-840x =10x" +5x
0=10x*+5x-420

22 +x-84=0 (Shown) [Al]

(3]
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(d) Solve the equation 2x” + x—84 =0, giving vour solutions correct to 1 decimal
place.

23+ x-84=0

~(1)x4J(1 (2) [M1] applying
X ; ( J l 84) quadratic formula

- -1x+/673 [M1]
4

=—6.736(3d.p.}) or 6236(3d.p)

= ‘--‘6.'?(3 d.p) or 62(id p) |A2) correctto 1 d. p.

Answer x= oo L OF . [4]

(e) Hence calculate the time that Aida took to completc “he race.

Give your answer in hours and minuics. correct to the nearest minute.

'T“
Aida's time taken = — J
6.236 [M1]
© =11225h

=1I'h 14min (10 the nearest minute ) [Al]

11 14
HBEWET riniiiioingie B ool min [2]
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S
The diagram shows a circle ABCDE, with centre O.
AE 1s parallel to CD.
Angle COD = 46° and angle CEB = 14°.
EF and DF are tangents to the circle at E and D respectively.
(a) Find angle DBE.
Give a reason for each step of your working.
ZDOE =180°—-46° (adjacent angles on a straight line) [M1]
134°¢
S . ; " ;
LDBE = (angle at centre is twice angle at circumference)
—67° [Al] with correct reason
* one reason one mark 67°
Answer Angle DBE = .....cooccciviviieiinannn [2]
(b) Find angle AEE.
Give a reason for each step of your working.
£DCE = #DBE =6T° (angles in the same segment) [M1]
LAEC = £ZDCE =67° (alternate angles, AE//CD)
ZAEB =67°-14°
~530 |A1] with correct reason
* one reason one mark -
Answer Angle AEB = . ......ccococvininn [2]
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(¢) Find angle BAE.

Give a reason for each step of vour working.

Z(CBE =90° (angle in semicircle)

ZBCE =180°-90°-14° (angle sum of triangle) [M1]

_76°

ZBAE -180°-76° (opposite angles in cvelic quadrilateral)
=104° [A1] with correct reason

* one reason one mark 104°

Answer Angle BAE = ........ccocovviionnes 2]

(d) Find angle EFO.

Give a reason for each step of your working.

ZFOE = ol
OF = 7 (tangent from external point)
=67°
LOFEF = 9@ (angle between tangent and radius)  [M1]

ZEF() =180°-90° - 47° (angle sum of triangle)

=23° [ A1) with correct reason
* one reason one mark 23°
Answer Angle EFO=........cvnevvecenne. [2]

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

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

G lies mside the vircle Angle DGE = 90° > 67° = angle DBE.

.......................................................................................................................... [1]
()  The radius of the circle is 5 em.
Calculate the length of the major arc EABCD.
180°+ 46°
Arcl = 27(5
¢ length e 7(5) [M1]
=197em (3s.1f) [A1]
19.7
ABBWEE, isivcisivsvessmmvesspivionissevsvasssins em [2]
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6 A rectangular sheet of paper has length x cm and an area of 36 cm?.

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

1 ! ! 1
_
1 |

1 1

(a) Show that the volume of the open box, y cm?, is givenby +=2{x— 2)(E—-I] .
x
Answer
.f 36 '
= (x-1-1)| = 1-1 (1] .
y=(x J( B It [M1]
=(x— 2\(3—6 — 2)‘
WX
—-Z(x-f_’.\,[l—8- l ‘ ( Shown } (A1]
: T
(2]
_ ~ (18
(b) Complete the table of values for y=2(x— 2)Lr—-] :
e
Values are given to 1 decimal place where appropriate.
x 2 3 4 9 f; 9 12 16
¥y 0 10 14 15.6 15.7 14 10 3.5
[1]
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(¢) Onthe grid, draw the graph of y ~2(x—2)[-]§f1] for 0<x<16.
p

k2

b4

{

-

ot

+

1
PR i d L
C:ﬁ\.

s

Tt
r-a-
21w T
=:M ¥ S WO T o
TR
8 el

Lo ]

s
T ee—
o ——

ol
L.
e et +
1 H ‘ fl*“ ; s 3 13 {
" ? T ™ LI : ; > x
] 2 4 & & 10 12 14 16
Correct plotting of all 8 points [G1] [2]

Smooth curve passing through all 8 points [G1]
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(d) Use your graph to estimate the range of values of x for which the volume of the
box is more than 7 cm?.
(accept =0.1)
26<x<139 [BI]
ARSWEr oo [1]

(e) Explain how the graph shows that the volume cannot be equal to 18 cm’.
The maximum volume is 16 cm®. which is less than 18 ecm®.

[1]
(f) By drawing a tangent, find the gradient of the curve at the point x = 3.
_17.4-13
= 7-2 [M1] gradient working with tangent drawn
272
=10.88 [=—J [A1]
25
0.88
AW svscmmsinsrsmensanmings  |&]
(g) By drawing a suitable straight line on vour graph, find the solutions of the
equation 2x* +5x= 4(x—2)(18- x).
2x" +5x=4{x-2}{18~x)
2" +5x  H(x-2)(18-x)
2% 2x
1 I8
x+2-=2(x-2 l =l
2 x
T 21 =y [M1] correct equation of
2 straight line
. 1
Plot the line y=x+2—.
F 0 6 12
A [M1] correct (labelled)
H L/ L4 14 f B
) = = s straight line drawn
From the graph,
x=24(x0.1) or x=10.1(=0.1) [Al]
2.4 10.1
ANSWEE = ,.cciiiinzisnss OF e 3]
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7 Top view Side view
The diagrams show a kids’ pool in a refurbished hotel.
The cross-section of the pool is a major segment of a circle, centre ) and radius 4 m.
The depth of the pool is 0.5 m.
(a) The area of the mincr sector OPQ is 11.2 m*.
(i) Find angle POQ in radians.
%(-—1}' #=11.2
612
1.4 [BI1]
Answer Angle POQ=.............c..... rad [1]
(ii) Show that the capacity of the pool is 23.47 m?, correct to 2 decimal places.
Answer
Area of tnangle POQ = -;—( 4)2 sinl.4 [M1]
=7.8836m* (4d.p.)
Area oi major sector POQ = i(4)2 (27-1.4) [M1]
2 L
=39.0655m* (4d.p.)
Volume = (7.8836 +3__9..065.5) x0.5
=2347m’ (2d.p.) (Shown) [Al]
3]
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(b) For safety reasons, a flight of stairs made from 1.05 m® cement was placed along

PQ inside the pool.

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

Company GRC provides water-filling service for swimming pools.

Water pump & gallons per minute
Cost of water pump $17 per 100 gallons of water
Labour cost $30 per hour

1 gallon = 3.785 litres
1 litre = 0.001 m’®

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

Is Mr Tan correct?
Justify your answer.

Answer

Capacity to be filled = %(23.47 ~1.03)

00
=21.299m
21299 hitres
=3627.213 gallens  (3d. p.)
Cost ¢f water pump = $17x 56
=$952 {24 p‘;

27213
Time taken = Sé—d—

=703.402min (3d.p.)
=11.72h (2d.p.)
=12h (nearest hour)

Total cost = $§952+$30x12
=$1312

[M1] vol in m?

[M1] vol in gallons

[M1] cost of pump

[M1] time in min

[M1] labour cost

M Tan is incorrect as it will take about 12 h at a cost of $1312.  [Al]

.......................................................................................................................... [6]
End of Paper
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