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1 (a) Solve 2-5t<36.

HUEWEY wsnonmsonossaovsms s i 5 s 6583553 49 (1]

(b) Hence, write down the smallest value of 7 if' 7 is an integer.

Answer t= ... [1]

2 A map is drawn to a scale of 1 : 200.

(a) Given that the actual distance between two towns is 50 m, find the distance, in
centimetres, between the two towns on the map.

Answer ... ..cm[2]

(b) A farm has an area of 30 cm” on the map.
Calculate the actual area, in square metres, of the farm.

Answer oo, m” [2
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3 The diagram below shows two congruent quadrilaterals. It is given that angle SRU =118°,
angle STU = 78°, angle RST =42°, angle 4BC =42°, AB=10cm, BC =13 cm and

RU =3 cm.
A 10 cm B T
78°
U
42° 118°_/3 cm
R
(a) State the figure that is congruent to ABCD.
Answer ABCD = .vccvvevninsiiniior [1]
(b) State the length of SR.
ARSWer ..o cm [1]
(¢) Find the value of y.
Answer y= ..., 2]
x+1 S5x+2
4 Express %— = as a fraction in its simplest form.
ARSWET oot [2]
193 [Turn over

FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

5

Solve the following pair of simultaneous equations.

194
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3x+2y=10
x—4y=1
Answerx = ... ... I SR [3]
4x+3
6 Solve \, ﬂ——Y:.‘%.
5 2
ANSWEr X = cnorennneveiniiininansiieanes [3]
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7 A ladder BC is leaning against the wall AB and touching the top of the wall at B. The height of
the wall is 6 m and the distance from the foot of the ladder to the foot of the wall, AC, is 9.6 m.

(a) Find the length of the ladder BC.

- Ladder

4

8.2m ™
Wall

D
A 9.6m

B 6507/ O —— m [2]

AD is the shadow casted by the wall on the ground and BD =8.2 m.

(b) Find AD.

ARSwer .......ocoooiiiiiiii m [2]

8 There are some red balls, green balls and blue balls in a bag. The table shows the probability of
drawing a ball of the respective colour.

Red Green Blue
Probability 1 1 11
10 6 15
Explain, with clear working, why the minimum number of balls in the bag is 30. [2]
195 [Turn over
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9 The following dot diagram shows the number of hours that 16 students spent on the computer

on a particular day.

®
®
] [ ]
[ ] ® [
® ® ® [ L
o ® @ ® ®
| | | | | | |
L | i I | l 1
0 1 2 3 4 3 6
Number of hours
(a) Find
(i)  the mean,
Answer oo, hours [2]
(ii) the median,
Answer ... hours [1]
(iii) the mode.
Answer ... hours [1]

(b) When the data of a new student, Ken, is added to the dot diagram, the mean score of the

17 students is 3 hours. Find the number of hours spent by Ken on the computer.

Answer ... hours [2]
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10  The diagram shows a pentagon 4BCDE.

Polygon X

(a) Find the sum of interior angles of a pentagon.

ABEWEE wspsnssinissssnssns s ssvsrunnas ° 1]
(b) Find the value of y.

ARSwWer ¥ =.......cciiiiiiiiiiii, [2]

(¢) FEDG is part of a regular polygon X . Find the number of sides of polygon X.

ABIVBE 1 o550 00 mnissisisis s i b A 3 [3]
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11 In the diagram, triangle 4BC is similar to triangle ADE.
AC=9cm, CE=103cm and BC =8.8cm.
Find the length of DE.

10.3 em

E
D
HREWET ;.:.05030 550000005 NGB ermaress cm [2]
12 A bag contains 12 balls, numbered | to 12. A ball is drawn at random from the bag.

Find the probability that the ball drawn 1s
(a) aneven number,

ABSWEE ssssmssmmosonussanisminisissisimiss (1]
(b) greater than &,

ANSWer oo [1]
(¢) aprime number,

ABSWEFE wroisinmmasioiata s 15550355505 50mannas [1]
(d) anegative number.

Answer oo [1]
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13 Fis inversely proportional to x°.
Given that F =12 when x=2, find
(a) an expression for F in terms of x,

ARSOOF < o550005:5 55 5 000 sonisinssimsiosivmimmmrs [2]

(b) the value of x when F =0.768.

Answer X =.........cciiiiiiiiiiii [2]

Radius?

14 A solid hemisphere has a volume of 144z cm’.

(a) Find the radius of the hemisphere.

ANSWer ......coooviiiiiiiiiiiii. cm [2]

(b) Find the total surface area of the hemisphere, correct your answer to 3 significant figures.

ARSWer . ..., cm? [2]
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2

1 The diagram shows a parallelogram ABCD. Angle ABC =104°, angle AED =61°,
angle BDC =34°, DC=10 cm and BC=8 cm

D N ]0 cm ("
7
34°
-~
E_—
> 8cm
NJ04°
A > B
Find, giving your reasons clearly,
(a) the length of 4D,
Answer ... cm [2
(b) angle ADB,
ANSWEF ..o, °[2]
(¢) angle DAC,
ATEWEF wrovsnim a2 8375585 % 55 aamssiss s s °[2]
(d) angle CAB .
ANSWET oot °[2]
202 [Turn over
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3
2 (a) Expand and simplify ():—-5)2 —(x=3)(x+2).

HUEVBE s vsinnimmnsiss s eis3 85185551080 8855545 [3]
(b) Factorise completely
i 2y -19y+24
ARSWer (... i [2]
(i) 16y-24
ANSWer .. [1]
(i) 2y°-128
ANSWer . oo [2]
2" ~19y+24 16y—
(b) Hence simplify L q] YT 4+ 2 24.
2y~ —128 4
ABEWEP . s ssomonimmmimaiivinmmmun s rs s s sun s [1]
203 [Turn over
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4
3 The stem-and-leaf diagram shows the time taken, in minutes by some students to complete an
assignment.

3]
o
W
(@)}
fop
0

~N N R W
—
G e
$a
X0

Key: 2| 1 means 21 minutes

(a) Find the modal time.

ARSWEE ...ooivviviirimmmnnnnnnansnssnsses min [1]

(b) Find the mean time.

ABEWEF (551550583555 somssiassmmmmennerrs s min [2]

(¢) Explain why the mean may not be an appropriate average to use to summarise the times
taken by these students.

(d) The time taken, # minutes, by another student to complete the assignment is included in the
data set. The new median time is 32 minutes. The new difference between the maximum
value and minimum value is 54 minutes. Find the value of 7.

ARSWer t=....ccccoviiiiiiiiiiiiiinnininnn, [1]
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5

4 The diagram below shows the graph of y =2x-1 and Line m.

-y o

fﬁ-)

L 208

Fi

1
eV

(a) Using your graph of y=2x-1, find the value of x when yv=2.2.

Answer X=..........ciiiiiiiiiiii [1]

205 [Turn over
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(b) Find the gradient of the line y =2x-1.

ANSWEF ..o [1]

(¢) Write down the coordinates of the point where the line y =2x—1 cuts the x-axis.

Answer (ooooiiiin... s e ) [1]
(d) Write down the equation of Line m.
ANSWEF oo [1]
(¢) The table of values for v=-2x-3 is given below.
X -3 -1 1 3
3 3 2 =5 -9
(i) Find the value of p.
Answer p=........oociiiiii [1]
(i) Draw and label the graph of y =-2x-3 on the diagram provided on page 5. (2]
(iii) Hence use the graphs to solve the simultancous equations
y=2x-1
y=-2x-3
ARSWeEr X = ...
P E e e e e s s 8 [1]
206 [Turn over
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7

5 (a) Construct a triangle such that 48 =8 8 cm, BC=8.6 cmand C4

=13 cm.
The line AB is shown below.

A

8.8 cm

(b)  Measure and write down the angle opposite the longest side of the triangle.

ARSWeE ..o °[1]
(¢)  Find the perpendicular distance from 2 to AC.
ARSWer ..o cm[1]
(d)  Hence find the area of triangle ABC.
ABSWET «.vvoniviironnrsrso cm? [1]
207 [Turn over
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8

6 The diagram shows a candle in the shape of a pyramid with a vertical height of 10 cm . The base
of the pyramid is a square CDEF and the volume of the pyramid is 235.2 cm?.

(a) Show that the length of CD is 8.4 cm. [2]

(b) Find the length of 4B.

AnSWer .. ... ..o cm [2]
(¢) Find the total surface area of the candle.
ARSWEF .o cm’ [3]
208 [Turn over
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9
7 A water tanker has a cylindrical tank of radius 120 cm and length 600 cm.

600 cm

Volume=?

(a) Calculate the volume of water that it holds when full. Give your answer in m?, correct to
one decimal place. Use your calculator value for n. [1 m’ =1 000 000 c¢m”}

ATEWEF . vis5000 00000 snnimmmminsmsmssiisns m’ [2]

(b) The tanker delivers the water to a factory.
The factory uses the water to fill 500 cm’ bottles.
How many full bottles can it fill from the tanker?

AnSwer ... 1]

(¢) The factory packs these bottles in boxes of 24 bottles.
How many complete boxes does it pack?

ABSWEE «.oeeeereeeeeaiirinernanecnnsnnnenans [1]
209 [Turn over
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10

The diagram below shows the breakdown of water price in Singapore.

Water usage is charged per cubic metre, with the amount of water consumed (in m?) corrected to
one decimal place.

Monthly Water Usage Price per m*® for the first Price per m® thereafter
40 m’ (>40 m®)

Tariff $1.21 $1.52
Water Conservation Tax $0.61 $0.99

% of Tarift) (50% of $1.21) (65% of $1.52)
Waterborne Fee $0.92 S1.18
Total Price $2.74 $3.69

Note: All figures are before GST.

Source: https://www.pub.gov.sg/watersupply/waterprice

(d) Calculate the price of water (before GST) that the water tanker, in (a), holds when full.

1ot ol N PO [

(e) A shop uses 50 m® of water.
Calculate the total price that the shop has to pay for the water used, inclusive of 8% GST.

ARswer S .o [3]

210
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Mathematical Formulae

Compound Interest

Total amount = P[ 1+ _Lj

Mensuration

Curved surface area of a cone = '/

)
Surface area of a sphere = 4~

Volume of a cone = El),—;zr:h
4 3
Volume of a sphere = - w

Area of triangle ABC = %absin c

Arc length = 7@, where @is in radians

1 .. .
Sector area = 51‘20, where @1is in radians

Trigonometry

a b c

sind sinB sinC
a’ =b* +c¢* =2bccos A

Statistics

Mean =

5

LA

LA
W
> \XS

Standard Deviation =

212
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1 (@) Solve 2-5t<36.

-5t<36-2
=5t <34
1>-6.8
Answer .......... t >_6 8 ................. [1]
(b) Hence, write down the smallest value of 7 if # is an integer.
Answer t=..... 0 [1]

2 A map is drawn to a scale of 1 : 200.

(a) Given that the actual distance between two towns is 50 m, find the distance, in
centimetres, between the two towns on the map.

Distance on map
=50+2
=25cm

Answer ..o cm [2]

(b) A farm has an area of 30 cm? on the map.
Calculate the actual area, in square metres, of the farm.

lcm?: 4 m?

30cm?: ?

Actual distance

= 4x30
2.
=120m~
Answer ........... 120 m? [2]
213 o . .
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3 The diagram below shows two congruent quadrilaterals. It is given that angle SRU =118°,

angle STU =78°, angle RST =42°, angle ABC =42°, AB=10cm, BC =13 cm and
RU =3 cm.
A 10 cm B

78°

/ U
/é, 1182_/3 cm

S R

(a) State the figure that is congruent to ABCD.

Answer ABCD = ....... RSTU ... [1]
(b) State the length of SR.
SR = BA=10cm
Answer ............. 10 ................. cm [1]
(¢) Find the value of y.
ZCDA=ZTUR
y°=360°-42°-118°-78°
=122°
y=122
Answer y=........ 122 .................... [2]
+1 Sx+2 C e
4 Express XT — as a fraction in its simplest form.
6(x+1)—5(5x+2)
30
_16x+6—25x—10
30
_—19x-4
30
-19x-4
Answer ........... 30 ...................... [2]
214 o ; ;
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5 Solve the following pair of simultaneous equations.

3x 42y =10 --emmmn [1]
x—4y=l _________ [2]
[1]x2:  6x+4y=20 -weeeee 3]

[24[3]: x-4y+6x+4y=1+20
Tx =21

x=3

Sub x=3 into [2]:

3-4y=1
—4y=-2
y=0.5
Answerx = ..... R LY = 0.5 ... [
6 Solve 4x+3_£=3
5 2
2(4x+3)-5x
10 -
8x+6-5x=30
3x+6=30
3x=24
x=8
Answer x=8 ...................... [3]
21 52023 CCHY End-Of-Year Examination Mathematics 2NA Section A Page 5 of 10
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7 A ladder BC is leaning against the wall AB and touching the top of the wall at B. The height of
the wall is 6 m and the distance from the foot of the ladder to the foot of the wall, AC, is 9.6 m.
(a) Find the length of the ladder BC.

Ladder
BC? = 6% +9.6° EE
BC? =128.16 =
D am.

BC=11.3m A 9.6 m

Answer .............. RO m [2]

AD is the shadow casted by the wall on the ground and BD =8.2 m.

(b) Find 4AD.

AD*> =82 -6

AD* =31.24

AD =5.59m

ANSWEP vconvwwnns R TP TTPPIP R m [2]

8 There are some red balls, green balls and blue balls in a bag. The table shows the probability of
drawing a ball of the respective colour.

Red Green Blue
Probability 1 1 11
10 6 15
Explain, with clear working, why the minimum number of balls in the bag is 30. [2]

The total number of balls in the bag must be divisible by 10, 6 and 15.

10=2x5
6=2x3
15=3x5

LCM = 2x3x5 =30

Therefore minimum number of balls in the bag is 30.

216
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9 The following dot diagram shows the number of hours that 16 students spent on the computer

on a particular day.

[ ]
® )

® [ ] ()
o o o [ o
[ ] o [ ] o [

| | | | | | |

] ] ] I ] ] 1

0 1 2 3 4 5 6

Number of hours
(a) Find
(i) the mean,
Ix3+2x54+3x4+4%x2+6x%x2
Mean =
16
_»
16 13
13 A
= 2% hours Answer ........... 0 ... hours [2]
(ii) the median,
Position of median = 16+1 =8.5
Median = % = 2.5 hours
Answer ............ 2.5 hours [1]
(iii) the mode.
Answer ............ 2 hours [1]

(b) When the data of a new student, Ken, is added to the dot diagram, the mean score of the

17 students is 3 hours. Find the number of hours spent by Ken on the computer.

454+ x=17x3
x=51-45
x=6
Answer...........6. ................. hours [2]

217
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10  The diagram shows a pentagon ABCDE.

(a)

(b)

(c)

Polygon X G

Find the sum of interior angles of a pentagon.

Sum of interior angles
=(5-2)x180°

=540°
Answer ............ 540 °[1]

Find the value of y.

116 +70+130+2y+y+20=540
3y+336=540

3y=204

y=068

ANSWEY Y = wuvnmsvammesonnmssisiisiieis [2]

FEDG is part of a regular polygon X . Find the number of sides of polygon X.

ZEDG =360°-130°-95°

=135°

Ext angle = 45°
Number of sides = 360 +45

=8 8

ANSWer oo [3]

218
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11

Find the length of DE.

In the diagram, triangle ABC is similar to triangle ADE.

AC=9cm, CE=10.3cm and BC =8.8cm. y

BC_AC
DE AE

8.8 9
DE 193

9DE =169.84

DE =18.9cm

ANSWer ..ooovviiiiiiiiiiii i, cm [2]

12

A bag contains 12 balls, numbered 1 to 12. A ball is drawn at random from the bag.
Find the probability that the ball drawn is

(a) an even number,

Even number: {2, 4, 6, 8, 10,12}

P (even number) = L] = Ll
12 2

L]
Answer ................ 2 .................. [1]
(b) greater than 8,

Greater than 8: {9, 10, 11, 12}

1

3 hl
ARSWEF svvmmmmnsnmsmsss sosisssssssanssiss [1]

P (greater than 8) = % =

(c) aprime number,

Prime: {2,3,5,7,11}

. 5
P (prime) = —
(prime) = 5

(d) anegative number.

219
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13  Fis inversely proportional to x*.
Given that =12 when x=2, find
(a) an expression for F in terms of x.

k
F = ?
k
12 = 2—3
k=96
F= % _ 96
xJ F - ?
ANEWEF s sussissmmsrmmsns R [2]
(b) the value of x when F =0.768.
P
X
0.768 = 9—?
X
5 =125
x=35 Answer x =......... D e 2

14 A solid hemisphere has a volume of 1447 cm®.

(a) Find the radius of the hemisphere.

1447 = g zr
3
=216
r==6
Answer ............ O i cm [2]

(b) Find the total surface area of the hemisphere, correct your answer to 3 significant figures.

Total surface area
=271 + 71
=37(6)’
=339.29
=339cm” (3 sig. fig)

Answer ............ CE L cm” [2]

~~ End of Section A~~

220
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The use of an approved scientific calculator is expected, where appropriate.

For 7, use your calculator value, unless the question requires the answer in terms of 7 .

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this section is 50.

For Examiner’s Use

/ 50

Setter : Ms Teo Shin Yeow
This paper consists of 10 printed pages, INCLUDING the cover page.
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The diagram shows a parallelogram 4BCD. Angle ABC = 104°, angle 4£p = 61=,
angle BDC = 34°, DC =10 ¢m and BC =8 cm

D N 10 cm C
7
34°

8cm

104°
A

\
oy

Find, giving your reasons clearly,

(a) the length of AD,

AD =8cm

(opposite sides of parallelogram)

Answer ... .. 8 .................. cm [2]
(b) angle ADB,

ZADC =104° (opposite angles of parallelogram)
ZADC =104° - 34°

=70°

(c) angle DAC,

4DAC=180°—61°—70°

(angle sum of triangle)
=49¢°

Answer ... .. < °[2
(d) angle C4B

<PAB=180°-104° (interior angles, AD//BC)
=76°

ZCAB =76°—-49c
=27°
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2 (a) Expand and simplify ():—5)2 —(x=3)(x+2).

x2—10x+25—(x2+2x—3x—6)

=x"-10x+25-x+x+6

=-9x+31

(b) Factorise completely

i 2)°-19y+24
2y =3 -3y
y -8 -16y
2y° 24 -19y

(i) 16y-24

(iii) 2y*-128

(b) Hence simplify

2y° —19y+24 16y-24

2y? —128

(2y-3)(»-8) 4

2(y-8)(y+8) 8(2y-3)

Answer

Answer

Answer

—-9x+31
..................................... [3]
y—8)(2y-3
e 2
8(2y-3
....... ()[1]
2 y—8)(y+8)
( ............................. [2]
1
4(y+8
...... O e 11
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3 The stem-and-leaf shows the times, in minutes taken by some students to complete an assignment.

N O R WN
w
N
oo

1

Key: 2 | 1 means 21 minutes

(a) Find the modal time.

ANSWer ..ol min [1]

(b) Find the mean time.

Mean

= [21+22+25(2)+26(2)+28+30+31+32+34(4)+37+41+43+44+48+71]+20
=686-+20

=34.3 min

Answer ......3%3 min [2]

(¢) Explain why the mean may not be an appropriate average to use to summarise the times
taken by these students.

(d) The time taken, # minutes, by another student to complete the assignment is included in the
data set. The new median time is 32 minutes. The new difference between the maximum
value and minimum value is 54 minutes. Find the value of 7.

11" position = 32 min

t is the smallest value in the data.

t=71-54
t=17
17
ANSWer £ =....coiiiiiiiiiiii i, [1]
2223 CCHY End-Of-Year Examination Mathematics 2NA Section B Page 4 of 10
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4

The diagram below shows the graph of y =2x—1 and Line m.

gr'

e

HEE

22623 CCHY End-Of-Year Examination

(a)

()

Use your graph, find the value of x when y=2.2.

Answer x =
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(b) Find the gradient of the line y =2x—1.
Answer .......... 2 ............................. [1]
(c) Write down the coordinates of the point where the line y =2x—1 cuts the x-axis.
Answer (050 ............ ) [1]
(d) Write down the equation of Line m.
=10
Answer ......... ) .............................. [1]
(e) The table of values for y =—-2x-3 is given below.
X -3 -1 1 3
y 3 P -5 -9
(i) Find the value of p.
Answer p=....... 1S SUURURUURUR (1]
(ii) Draw and label the graph of y =—-2x—3 on the diagram provided on page 5. [2]
(iii) Hence use the graphs to solve the simultaneous equations
y=2x-1
y=-2x-3
Answer x =02 el
Y=, T2 s [1]
22623 CCHY End-Of-Year Examination Mathematics 2NA Section B Page 6 of 10
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5 (@) Construct a triangle such that 4B =8.8 cm, BC =8.6 cm and CA4 = 13 cm.
The line AB is shown below. [2]

13 cm

8.8 cm

(b) Measure and write down the angle opposite the longest side.

96 - 97
Answer ... °[1]
()  Find the perpendicular distance from B to AC.
Answer..........5.'.7..'..5..8 ................ cm [1]
(d) Hence find the area of triangle ABC.
Area = —;-x5.7x 13 =37.05 cm?
Answer ....... 3705317 cm? [1]
22023 CCHY End-Of-Year Examination Mathematics 2NA Section B Page 7 of 10
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6 The diagram shows a candle in the shape of a pyramid with a vertical height of 10 cm . The base

of the pyramid is a square CDEF and the volume of the pyramid is 235.2 cm?®.
(a) Show that the length of CD is 8.4 cm.

(2]

%(base area)(10)=235.2

Base area = 70.56

CD =+70.56

CD =8.4 cm (shown)

(b) Find the length of 4B.

AB* =10 +4.2°
AB* =117.64
AB =10.846

AB=10.8 cm

Answer ............ 10.8 cm [2]
(¢) Find the total surface area of the candle.
Area of triangle = [%)(8.4)(\/1 17.64) =45.554 cm?
Total surface area
= square + 4 triangles
=70.56 +4(45.554)
=252.776
=253 cm?
Answer ............. 253 cm? [3]
2283 CCHY End-Of-Year Examination Mathematics 2NA Section B Page 8 of 10
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7 A water tanker has a cylindrical tank of radius 120 cm and length 600 cm.

(a) Calculate the volume of water that it holds when full. Give your answer in m3, correct to
one decimal place. Use your calculator value for . [1 m® =1 000 000 cm?]

Volume of water
= 7(120)” (600)
=27 143 360.53 cm®

=27.1 m?

Answer ......... 271 ....................... m’ [2]
(b) The tanker delivers the water to a factory.
The factory uses the water to fill 500 cm? bottles.
How many full bottles can it fill from the tanker?
Number of bottles
=27 143 360.53 +500
=54286
Answer..........s.‘.".%g.6 ....................... [1]
(c¢) The factory packs these bottles in boxes of 24 bottles.
How many complete boxes does it pack?
Number of boxes
=54286+24
=2261.947
Answer...........2.?.6..1 ........................ [1]
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The diagram below shows the breakdown of water price in Singapore.

Water usage is charged per cubic metre, with the amount of water consumed (in m3) corrected to
one decimal place.

Monthly Water Usage Price per m® for the first Price per m® thereafter
40 m? (>40 m?)
Tariff $1.21 $1.52
Water Conservation Tax $0.61 $0.99
(% of Tariff) (50% of $1.21) (65% of $1.52)
Waterborne Fee $0.92 $1.18
Total Price $2.74 $3.69

Note: All figures are before GST.

Source: https://www.pub.gov.sg/watersupply/waterprice

(d) Calculate the price of water (before GST) that the water tanker, in (a), holds when full.

Price of water
=27.1x2.74

=3$74.25

Answer $ 74.25 [1]

(e) A shop uses 50 m? of water.
Calculate the total price that the shop has to pay for the water used, inclusive of 8% GST.

Price of water (before GST)
=2.74%x40+3.69%x10
=$146.50

Price of water with GST
=$146.50x1.08
=$158.22

Answer $ 158.22 [3]

~~ End of Section B ~~
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