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Answer all the qtiéstions.

124327 -3x3x(-2)
@
Writc down the first five digits on your calculator display.

I (a) Calculate

Answer (@) ccoviiiiciniiiinnnnnnnanin [1]
(b) Write your answer to part (a) correct to 2 decimal places.
Answer  (B) ..ccniininsnenn (1
2 The first four term of a sequence are
12 19 26 33.
(a) Write down the next two terms of the scquence.
ARSWEP-  (A) sxeirmivivereninioisiviiineis (1

(b)  Write down an expression, in terms of a, for the ath term of the sequence.

Answer L

1]




2

3 Two numbers have HCF=100 and LCM=3000. Find the smaller of the two numbess if
both numbers are more than 100.

ANSWer o (2]
_ ‘ S_ing.'a"-p'_"brc "~ Kuala Lumpur | “London
Population 54x10’ 1.70x10° 8.67x10°
Area (km’) 7.19x10? 2.43x10? 1.57x10°

(2) How many more people live in London than in Singapore?
Give your answer in standard form.

Answer (@) cueersioiiiniiiiisisnsinnaa [1]

(b) Calculate the average number of people per square kilometer in Kuala Lumpur, correct
your answer to the nearest thousand.

Answer () ceneceevnnainnn (1]
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5 ABCD is a quadrilateral. CDG is a straight line and AB is parallel to ED. £LCBA=90°
ZBAD =72° and ZADC =146°, calculate the value of

(a) x

Answer  (8) X =wuiieriensrensnneennnn [ 1]

(t_') Y.

Answer {1 YT AR C-—% || |

2x—8 1+2x_

< 4.
2

6  Find the smallest pime number which satisfies

ANBWEF sasvessermmnssonasuessssns L8]
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Given that y is proportional to the square of x. x is increased by 50%. Find the percentage
increase iny.

ARSWEP ' iviiiciiiiiniomssnssrareeromas [2]
> ® -
® o o ® o
® © o o o o o
® o o © o o ® o e
T T T T 1T T T T T 1
0 ] 2 3 4 5 6 7 8 9 10
Number of hours

A survey was conducted for a week to find out the number of hours that students spent on
using their mobile phone apps on weekdays. The data collected was displayed on a dot
diagram.

Find

(a) the range,

Answer: ) v hours [1]

(b) the median number of hours.

Answer  (B) i hours [1]



5

9  The diagram shows three containers 4, 8 and C. Water is poured into the three containers at a
constant rate until they are completely filled.

In the given axes, OA represents how the height of the water level changes against time for
container 4.

Draw the graphs to show how the height of the water level changes over time for containers B
and C.

A Height of Water Level

v

0 [ I ) | | ] |
Time

Answer (2]
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10 Onamap, the area of a lake is 0.25 cm?. The actual area of the lake is 4 kmn?,
(8) Express the scale of the map in the form 1: 1.

Answer  (8) Tivoassaisnssssssis n

(b) The distance between two towns A and B is 10 cm on the map. Find the distance
between A4 and B on another map with a scale of 1:250 000,
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¢ ={integersx: 1sx<16}
A = {integers that are perfect squares)
B = {integers divisible by 2}

(i)  On the Venn Diagram shown below, shade the set 4" UB.

£

Answer

(i) Writedown n(4' nB').

Answer  (1)eesrnsessmaress

(iii) A number k is chosen from ¢.
Find the probability that ke AU 8.

Answer i) vniisnssises

(1]

(1]




8

12 (a) Factorise completely Xy—4y—12 +3x.

Answer  (@)..uicicssiorirsssinssiasoonne [1]

(b) Factorise completely ( »% —3): +(x? —-3) -2.
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13 The box plots show the distributions of the heights of a number of boys in two different
schools, 4 and 8.

(a)

(b)

160 170

Height of boys (cm)

Find the interquartile range for school A.

Answer  [Qlsisomsisiississssiisies weeeCm[1]
Here are two statermnents comparing the heights of boys in the two schools.

For each one, write whether you agree or disagree.

Give a reason for cach answer, stating clearly which statistics you use to make your

decision,

(i) On average, boys in school 4 are taller than boys in school B.

BasanpEisradarbabessrEpaRRERER T T R RS R N ) GisdsEraRE SRR RE RaRabe by srabsaBENBEIBIRREPR RS [I]

BISWET s issiavsvsvsmeississios v ispsines

(ii) More boys are above the height of 160 centimetres in school B than in school 4.

R T because......un..
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14  (a) On the axes, sketch the following graphs, indicating the x and y intercepts if any.
i 1
H »y=2 (i) y=-—
x
Y A Y #
> =
0 x 0 X
Answer (2]
. < g 4 .
(b)  Hence explain why the equation 27 + = =0 has no solutions.
X
2 - L
.............................................................................................................. (1]
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15 (a) By expressing —x" +3x+7 in the form —(x- f.-)2 +b, state the equation of the line of

symmetry of the praph y=—x'+3x+7.

: 1
(b) Hence solve the equation ~xX*4+3x47= 3

Answer (B} = cssaninanblnsasssmmiees | o)
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16 (a) Thevalue of Mr Lim’s car is $140 000. By the end of the each year, the value of the car

decreases by 15% of its value at the start of the year. Find the value of the car at the end
of 2 years.

Answer (@) B...cvreirerrreencennnseerneens (2]
(b) A caris priced at $200 000. It can be bought on hire purchase with a down payment of

$40 000, interest rate of 4.5% per annum over 7 years and equal monthly instalment,
Find the monthly instalment, correct your answer to the nearest cents.

Answer  IB) Suvusaisisaesngi (2]
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17 (a) Calculate the sum of the interior angles of a hexagon.

Answer £ ) I—

(b) Calculate the sum of the angles a, b, ¢, d, e, /, g, h, m.
b

e

Answer (b)

...........................

ssanassssnan tc..lnl.o [2]
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18  The diagram shows the distance-time graph for the fi

rst 20 seconds of a man running on the
track.

A
Dstance (metres)

70 —--

40 o

20 —

T 1 1 1 i
2 4 6 8 10 12 14 16 18 20 Tane (scconds)

(8) Findthe average speed for the first 10 seconds of the run.

Answer (7 IR 7. )

(b) Convert this speed into km/h.

Answer (B)isiscvirvasancnkiindh [1]

() The man accelerates at 2 m/s? for the last 6 seconds. On the grid below, sketch the
speed-time graph for the run,

Speed (mvs) 4 |
12~ -
10 i
8 s
]
4
’ !
T 1 1 I "
4

2
6 8 10 12 14 16 18 20 Time (scconds) (2]
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19 In the triangle, PO =10 cn, PS =8 cmand QR =5 cm. Angle PSQ is a right angle and POR

is a straight line.

R

5cm

10¢cm

g8cm

(8) Find the value of cos ZROS.

Answer

(b) Hence, calculate RS.

Answer

(@) cos ZROS = vvvvevrvennns [2]

(B) RS = ..vrvvrvrmeenennncm [2]
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16

The diagram below shows the position of a lighthouse H, a coastguard center 4 and a
patrolling vessel B. The scaleis 1 cm to S km.

N
A
N
B
N
H
(a) Construct the perpendicular bisector of AB: (1]
A ship §is on & bearing of 115° from 4 and 37.5 km from H.
(b) Find and label the position of the ship S. (21

(¢)  Explain if the ship is nearer to 4B or BH.

ATEWEE (B, ovrmssasssnsmvsscansss i S3avsvissiins emnmn s e msie s vas o st snsssi s s st
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21 In the diagram, 4 and B lic on the y-axis. The equation of BC is 4y+3x =24 and 4 and C
have coordinates (0, 3) and (4, 3)respectively.

Y A
B
A(0,3)¢ C4,3)
A
0 X

(s) Find the equation of the line parallel to BC passing through 4.

Answer (@) avinsissonnisivinsensiasess 1]

(b) State the coordinates of D such that ABCD is a parallelogram.

. o( » )

Answer  (B) cevveriiiiirniniennnnene (1]

(c) Calculate the shortest distance between BC and AD.

Answer:  (C)ivisississiivisraninain units [2]
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22 (a) Thediagram shows a circular disc with a spinner fixed at centre 0. An unbiased die is
thrown. If 1 or 2 is thrown, the spinner is rotated 90° clockwise; otherwise it is rotated

90° anticlockwise. Given initially the spinner points to ¥, write down, as a fraction the
probability that the spinner is pointing

/]
N

(i) to position X after 1 throw,
(i) to position Y after 2 throws.

-
o

Anmer (@) <iieisssasscossmamnenesans [1]

217111 ENRRNNINRRRRESIIRN. |
(b) Three unbiased dice are thrown together. Find the probability that

(i)  all the dice show different number,
(ii) at least two dice show the same number.

—

Answer — (D)(i) couiinieiiririiriis i (1]

1 I 1)
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(a)

(b)

19

Solve the simultaneous equations

3.1
x ¥y
l-i-l: 4.
x Yy

Answer  (8) X=.eereeey P = eossesenes [3]
Given that x=2 is a solution of the equation 2x? =Sx+k =0, where k is a constant,

Find
(i) thc value of k,

Answer (1) k =ciiinisiosssissassins (1]

(il) the other solution of the equation.

Answer (i) X = uvevveeeneeeneecnnnnsa[1]
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24 In the diagram, 4D is the diameter of the circle with centre O, AB is a tangent to the circle at
A and BCD is a straight line.

A B
(a) Stateareason why ZACD is 90°,

--------------------------------------------------------------------------------------

(b) Giventhat BC=8cm, CD=4cm and AC =4 cm. Find the length of AD.

Answer () viiiiiiiiseissssmnnemi4)
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21

ABCDO is a semi-circle with diameter AC, centre O and radius of 4 cm. ABD is a sector with
centre A. Given that ZBOD =1.1 rad, find

1.1 rad

A ) D C

-
4cm
(a) the length of arc 8D,
(b) perimeter of shaded region.

Answer (@) BD=....c.ccoecurincm [3]
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Answer all the questions.
(a) 9.2052

(b) 9.2

(a) 40, 47

(b) 7n+5

The smaller number is 300 or 200.

(a) 327x10°

(b) 7000
(a) x"=52°

(b) y°=38°

Smallest prime number is 3.

125%

(8) 10-1=9 hours

(b) median =4 hours
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13 (a) 163—-141=22

(b) (i) I disagree because the mean height of boys in school 4 is less than the mean
height of boys in school B.

(ii) |disagree because boys in school 4 has a higher upper quartile. More than 25% of
boys in school 4 has a height above 1.60 m but less than 25% of the boys in school B has a
height above 1.60 m.

14 (a) On theaxes given, sketch the following graphs, indicating the x and y intercepts if any.

1
(i y=2f (i) b e |
X

VA YA

o

_-—'-/

«Y
Y

Answer (2]

. ; 1 .
(b) Henceexplain why the equation 2* + — = 0 has no solutions.
x
hm
X

Answer  (b) Since both graphs do not intersect each other, the equation has no solutions.

(1]




(n) x=]5

(b) x=45 or x=-1.5
(a) $101150

(b) $2504.76

(a) 720°

(b) 1980°

(a) average speed = % =4 m/s

(b) 14.4 knvh
() The man accelerates at 2 m/s® for the last 6 seconds. On the grid below, sketch the
speed-time graph for the run.

Speed (mvs) T
12 /
10

|
: — P

L8]
]
)
!
]
[}
]
]
]
]
)
1
I
I
I
|
|
|
H
i
!
I
|
1
]
]
!
‘\\

Y :

} | 1 | | ] = b
6 8 10 12 14 16 18 20 Tome (seconds) (2]
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19 (a) -
5
(b) 9.85cm
20 (c)
Ship S is nearer to BH because it is between the angle bisector and the line 8H.
. .. 3
21 (a) Equationoflineis y= -Zx+3.
(b) Coordinates of Dis (4, 0).
(¢) 2.4 units
. : 7
22 (a) (i) P(spinnerat.X after | throw)= e
. \ 5
(ii) P(spinner at Y after 2 throws) = =~
9
(b) () P(all the dice show different number) = g
(if) P(at least two dice show the same number) =-§
1 1
23 X=m— y=—
(a) 3 Y=7
(b) () k=2
- 1
i) x=-—.
(ii) >
24 (a) ZACD =90° because it is the angle in a semi-circle.
(b) AD=6.93 cm
25 (a) 3.75¢m
(b) 933 cm



Answer all the questions.

A shop sells two flavours of ice cream, Cherry and Durian. Each flavour is sold in cups
of three different sizes, small, medium and large at $2.50, $3.20 and $4.50 respectively.
The sales in two successive days are given in the table below.

Saturday Sunday
Size Small Medium Large Small Medium Large
Number
of cups of 12 17 8 14 12 10
Cherry
sold
Number
of cups of 18 15 11 13 21 16
Durian
sold
The information for Saturday's sale can represented by the matrix,
12 17 8
(] i 4 J and the cost of each flavour for each size can be represented by the
2.5
matrix C=|3.2|. The information for the Sunday’s sale can bc represented by the
4.5
matrix N.
(a) Write down the matrix N and calculate P=M+N. (2]
(b) Describe what the elements of P represent. [
(¢) Calculate Q=PC. [2]
|
(d) Describe what the elecments of —2-Q represent. [1]
(e) Write down the matrix S such that the elements of SPC represent the total

amount received from the sales of the ice cream.

(1]
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(i) Issac typed 20 pages of a research journal at an average speed of x pages per hour,

Write down an expression, in terms of x, for the number of hours he took to type

20 pages. | (1]

(ii) Lucas typed at an average speed that was 2 pages per hour faster than Isaac's
typing speed. Write down an expression, in terms of x, for the number of hours
Lucas took to type 20 pages. (1]

(iii) Given that the difference between the two timings were 24 minutes, write down
an expression, in terms of x and show that it simplifies to x* +2x~100=0. [3]

(iv)  Solve the equation x* +2x-100 =0, giving your solutions correct to one decimal
place. (3]

(v)  Hence, find the time taken by Lucas to type 20 pages. Give your answer in hours
and minutes, correct to the nearest minutes. [1]

< i
— 3x? »*
(a) Simpli — ] = 2
) plify [ 4yJ ™ (2]
2x—x?
Simpli : ’ 2
() plify % e (2]
2
(¢) Make r the subject of the formula -2 = [—L—J - (2]
29 \3s-1
(d) Solve the equation . T . ' [4]
(x- 2) 2-x 3




(a)

(b)

3

Adam exchanged S000 Singapore Dollars (SGD) into British Pounds (GBP) at
the bank. The bank’s exchange ratesare given below.

Singapore Dollars (SGD) to 1 unitof

Buying Selling

British Pounds (GBP) 244 2.50

(M
(i)

(iid)

Find the amount of British Pounds that Adam received. (1]

He then invested the British Pounds in a bank for three years which paid an
interest of 4% compounded half-yearly. Find out the amount of money
Adam received, in British Pounds, correct to two decimal places, at the end
of three years. (2}

Adam exchanged the British pounds back to Singapore Dollars at a new
exchange rate of 2,10 (SGD) to 1 (GBP). Find the amount in Singapore
Dollars that Adam received, correct to the nearest cent. Hence calculate his

-percentage loss at the end of his investment. (3]

In a club, each member present shakes hands just once with every other member.

)

(ii)

Suppose there are only 2 members present. How many handshakes are
involved? (1]

Copy and complete the following table. m

Number of members in the club Number of handshakes

oWy e—

(iii) How many handshakes will be involved if there are n number of members?

(iv)

(1]

Explain, with a reason, if it is possible to have 204 handshakes. (1
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[n the diagram, O is the centre of the circle PORS and ZPOS =76°. AP is a tangent to
the circle at P. RS is produced to A such that ZPAS = 44°.

R

(a) Calculate, stating your reasons clearly,

()  £PRS, (1
(i) <ZSOP, (1]
(iif) ZSP4, (1]
(iv) ZPOR, (2]
(v) ZRPO. (3]

(b) Given that the radius of the circle is 6 cm, calculate the length of chord PR.  [2]
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6 The cumulative frequency curve below shows the weekly wages of 124 workers in a
company.
130
120 :
110
100
80
80 T
f
Cumulative % /i
Frequency ¢q &
50
) s
30 T
20
10 4
0
130 140 150 160 170 180
Weekly Wages ($)

(a) Copy and complete the grouped frequency table of the weekly wages of the workers. (2]
Weekly | 130 cx<140 | 140<x <150 | 150 <x <160 | 160<x<170 | 170<x <180
wage (8) |

£ |
Number o | 0 68 6
workers I
(b) Using your grouped frequency table, calculate an estimate of the
(i) mean weekly wages of the workers, (1]
(i) standard deviation. (2]
(¢) Two workers are chosen atrandom in the company, one after another.
Find as a fraction in its simplest form, the probability that
(i) both workers earn a weekly wage of at most $150, (2]
(ii) one worker earns more than $170 but another earns at most $160. (2]
(d) Another company of 124 workers have the same median weekly wages but a smaller

interquartile range. Describe how the cumulative frequency curve will differ from the
given curve. (1]




b

In the diagram, F is the midpoint of AB. E is the point on BC such that 4BE = BC.
AB = p and AC = q.

(a)

(b)

(c)

(d)

Express as simply as possible, in terms of p and/or q,

@

(ii)
(iii)
@iv)

It is given that CD=hCF . Express the vector AD as simply as possible, in

A

-

BC,

EC,

AE,
FC.

terms of &, p and q.

It is given that AD =k AE , find the value of h and of k.

Find the numerical value of

(i)

(i1

Area of AAFD

Area of AAFC '

Area of ACDE

Area of AADF

E

(1]
(1]
(1]
(1]

(1]

(3]

(1]

(2]




Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

Some corresponding values of x and y are given in the following table.

2
X

YPEXm———,

2

x -9 -3 -2 -1 0 0.5 1 3
0.8 =21 | =24 | -13 0 0.35 0.3 -6.9

(a) Calculate the value of p. (1]
(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 4 <x<3.
Using a scale of 2 ¢m to represent 1 unit, draw a vertical y-axis for =7 < y<1.

On your axes, plot the points given in the table and join them with a smooth curve.

(3]

(¢) Use your graph to find the three solutions of the equation x——-— [2]
(d) Bydrawing a tangent, find the gradient of the curve at x=1.5. [2]
(e) By drawing a suitable straight line on your graph, solve 3x—%—?+ 4=0. [3]
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PQ is the width of a rugby goal post at one end of a rugby pitch. S is position of the
comer flag. P, Q and S lie on a straight line with PO =5.6mand OS =32 m. A player

is spotied at R, such that ZRQS =84° and ZRSQO=28°,

R
o 28°
PS56mQ 32m S
(a) Calculate
(i) thedistance RS, (2]
- (i) thedistance RP, (3]
(i) ZPRO. [2)

(b) A flying drone capturing the gameplay is hovering at a height of 15 m directly
above S. Find the angle of elevation of the drone from the player R. (2]

(¢)  The player at R wishes to run to line OS in the fastest time. Calculate the distance
that the player should run. o [2]
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(2)

(b)

90 cm

VRSN

}:\ ;u,.,./ 7 7.7 N
e ! e\
28 cm

Figwe 4 Figure B

Figure A shows a hollow container which is made up of a hemispherical bowl of
radius » cm and a right circular cone of radius r cm and height 90 cm. The
capacity of the right circular cone is 4 times that of the hemispherical bowl.

(i) Find the value of r, [2]
(ii) Find the total exterior surface area of the container. (3]
(iii) The container is completely filled with water. Calculate the volume of the

water in the container. (2]

Figure B shows a cylindrical container which is-rcsting on a horizontal surface.

The cylinder has radius p cm and length 28 cm.

(i) If all the water from container in Figure 4 is poured into the container in
Figure &, it will fill up to exactly half of the capacity of cylinder in Figure B.
Calculate the value of p. (2]

(i) Find the total surface area of the container in Figure B which is in contact
with water. (2]
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Answer all the questions.
26 29 18
(a)
31 36 27

(b) Total number of small, medium and large cups of cherry and durian ice-cream
sold on Saturday and Sunday.

138.8
3142
(d) The average amount received from selling both cherry and durian ice-cream on
Saturday and Sunday.

(c)

()
S=(1 1)
(1) — hours
x
(if) -Eg—hours
x+2
.. 20 20 24
i) ——-——=—
x x+2 60
(iv) x=90 or x=-11.0
(v) Time taken = 2D | hour 49 minutes
9.04 +2
16
@ —
xy
L

(b) 32
(c) r=i(3s—[)J%
(d) x=-0.0707 or x=7.07

(a)(1) Adam recieved = 5000 +2.50 = 2000 GBP

(a)(ii)) Adam received = 2252.32 GBP

(a)(i11) 5.40%
(b)(i) 1 handshake
(b)(i1)

Number of members | Number of handshakes
in the club

] 0
2 1




3 3
4 6
5 10

(b)) _"(”2"’)

(b)(iv)
Since n=-19.7 or n =20.7 is not a whole number, it is not possible to have 204 handshakes.

(a)(i)  ZPRS =38°
(a)(n) £SQP = ZPRS =38°
(a)(ii))  £ZSPA= £S50P =38°
(@)(iv) ZPOR =98°

(a)(v) &
(b) PR=119cm

(a) p=34o0r35,9=16

(b))  Mean =$154.51
b(i) SD=%7%71

595
i) P(Both k d at t$150) = ——
(c)(i) P(Both workers earned at mos ) e
. 102
(c)(ii) P(One worker eamed more $170 but the other at most 3 160) =-12—7]-
(d) The cumulative curve will be steeper.
(@)(» q-p

@)i) > (a-p)

o !
(a)(m)zp+§q

; l
@)ivq-p
() Shp-(h=1)q
i 6
k==, h==
) 3 3

g W) ?
@0 < (@) 2 -
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(b) Graph Paper

(c)
x=-3.95accept3.8<x<395or x=0

or x=13accept]l.2sx<14

(d) Gradient =

085 4 88 et ~ 1516 <20

3,75
(e) Draw line y=-2x-4

x=-1.15accept -1.1 S x<-1.25

y=-2x-4

-— "
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(a)(i) 343m (i) 17.7m (iii) 18.4°
(b) 23.6°
(c) 16.1m

(a)(i) 11.25
(a)(ii) 4000 em?
(a)(iii) 14910 cm’
(b)(i) 18.4
(b)(ii) 2684 cm’
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