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If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks,
The total of the marks for this paper is 90.

The use of an approved scientific calculator is expected, where appropriate.
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answer to three significant figures. Give your answers in degrees to one decimal place.

For 7, use either your calculator value, or 3.142.
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Section A ( 45 marks)

1 (a) Simplify 5(2x — y) — 3(x + 4y).
ATSWEE  ssivns sis's sisudBaniivnins [2]
(b) Factorise completely x? — 6xy — 2wx + 12wy.
AHSWEr s wissvovsimmss b Yo 2]
. . N 1
2 Write as a single fraction in its simplest form P s
4x—-1 x+2
PN  corwons s sens s suamonnmns [2]

ANNA N 7SO IR ISEATINVI MCIXr V1Al S8R TT I8 § 8 TImO



o 3a-b
3 Itisgiventhatc = |[——,

(a) Calculate the value of ¢ when a = 5.24 and b = —7.82.
Write your answer correct to 2 decimal places.

Answer .o, [1]
(b) Rearrange the formula to make a the subject.
ANSWEE  covviiviiniciiiinnnesins [3]
4  (a) Factorise 8x° —18 completely.
ARSEBE e inimrsimsinn i bimpsbwains [2]
B=2x
(b) S e
Hence simplify T
ABEWEH | sogins o3 3 65 poningitinnsnd $2 [1]
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5

LtV

(a) The diagram shows two congruent rectangles.
The sides are horizontal and vertical.
Point P has coordinates ( 5, 11 ) and Q has coordinates ( 16, 3 ).

YA
P(5,11)
R
Q (l6,3)
- X
O
Find the coordinates of R.
Answer (ooovviienn o s )i 2]

(b) The diagram shows five triangles.

L T
LA U Y U S T T S
CATNC N
' ™, '
v % @

-« \\
L3 » . . » . » * M
@) Write down two triangles that are congruent to each other.
Answer Triangle ........... and triangle ........... [1]

(i)  Triangle A is a reduction of triangle C using a scale factor of k.

Find £.

Answer k= ciaiiiiiiaiviniiindl m
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6  Triangles PRS and PTQ are similar. PO =9 cm, QR =3.6 cm and PS= 7 cm.

Calculate the length of ST.

ANSWeEr — oiiiiiiii, cm  [2]
, . x—-15
7 (a) Solve the inequality >x+7.
ANSWER: v susmmiomstn sim sssiwsnsmunsus § [2]
(b) Hence state the greatest integer value of x.
ARSwer ooiiiiiiiii e [1]
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8 (a) Expand and simplify (5n — 3)%.

HHSWEP v vaidvssiindisiinmms s bos 1
(b) Hence show that (5n — 3)? + 6 is a multiple of 5 for all integer values of n.

Answer [2]

9 A bag contains some red marbles, some blue marbles and some yellow marbles.
The probability of choosing a red marble at random is 0.35.
The probability of choosing a blue marble at random is 0.4.

(a) Find the probability of choosing a yellow marble at random.

ANSWEF (v 1]

(b) In the bag, there are 6 more blue marbles than red marbles.
Find the total number of marbles in the bag.

ANSWEE i e viumvimessusss vvvmiinl [2]
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10 (a) Factorise 5x% + 7x — 6.

ANSWEF  sqquyssagnss sorssbgnines i is [1]

(b) Hence solve 5x% + 7x — 6 = 0.

ANSWEE X = oiiviivs cveveeny cvrnrer O ee [2]
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11 The scale of a map is 2 cm represents 5 km.
(a) Express the scale in the form 1: n.

ANSWEP  awwwnsss ias T a— [1]

(b) The length of the Pan Island Expressway (PIE) on the map is 17.12 cm.
Find the actual length of the expressway.

ANSWer ...ocoviiiciiniiiiniin km [1]

(¢) The area of Jurong East is 18 km®. Find the area of Jurong East on the map.

AnSwer:  uicieesiieniniiiies em? [2]
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12 (a) The stem-and-leaf diagram shows the time, in minutes, that each student in a
group took to complete a task.

116

211 1 3 5

310 4 4 4 8 9
410 5 6

Key: 1 | 6 =16 minutes

(i) Find the median.

Answer e min [1]

(ii) Find the mode.

ABWEF conaspsnganng is s min [1]

(iii) A student is selected at random. Find the probability that the student
selected took less than 25 minutes to complete the task.
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(b) The following dot diagrams shows the time taken by 8 runners during the a race.

®
®
| J ® ] ® ® ®
o] { I I | | | 1 —
B 1 i i i I E 22 i i T hai
51 52 53 54 535 56 57 58 39
Timing in seconds (s)
(i) Calculate the mean.
Answer i s [2]

(i)  25% of the runners took no more than than p seconds.
Find the value of p.

ARSWEY s vsimpusmimmsinaies s 5656 [1]

(iii) It was later discovered that the timing were recorded wrongly.
The actual timing of each runner should be 2 seconds less than what
was recorded.
Explain how the error has impacted the mean.

Answer [1]
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13 (a) A range of values of x is represented on the number line below.

Write down the inequalities that represent this range of values for x.

AUSWEY  wnnisss s dainssiusindoss Ve vy [1]
(b) Giventhat—-3<a<2and 1<bh<5, find
(i) the greatest value of a + b,
ATWER  cocnmniesssimpssivassiomsso s [
(ii)  the greatest value of b? — a?.
ARSWeEr .o, [1]
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Section B ( 45 marks )

14 (a) 15x%  5x
Simplify 3 S

8y3z Tz

ANswer .ooooiiiiiininen
(b) Soive ik . 2x+5 x~1
olve the equation ——
4 14 3
Answer x=............
15 The curved surface area of a cone with radius 20 cm is 5807 cm?.

Find the volume of the cone, leaving your answer in terms of 7.

Answer oo,

AA D MOD CHIRARAATIN/L DENIZIAS AAATLICERAATIOO
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16 In the diagram, AC =12 m, BC =9 mand triangle ABC is a right angled triangle.

BCD is a straight line.
The area of triangle ABD is 180 m?.
A
12
»
B9 ¢ D

(a) Show that the length of CD is 21 m.

Answer (1]

(b) Find the length of 4B.

Answer m [1]

(¢) Determine if triangle ABD is a right angled triangle.
Show your working clearly.

Answer [3]
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17 (a) Itis given thaty is directly proportional to v4x—5and y = 21 when x =13.5.

(i) Find the equation connecting x and y.

ARSWEE s soionmmmmnatiions ba psssinionns [2]
(ii) Calculate the value of x when y = 12,

ANSWEP 0% iiininest ss bvenmmnimog [2]

(b) 12 workers can build a bridge in 7 days. How many days would it take to build
the bridge if only half the workers can report to work?
State one assumption made.

Answer (2]

NANA A O O TR BATINI™ (YA SIT™V &S A EATI Ir~8 8 A TIMN -



18 Bella and Caleb each has a card with a number written on it.
Bella’s number is b and Caleb’s number is c.

If Bella multiplies her number by 5 and adds 11, the result is the same as that
obtained by Caleb when he subtracts his number from 55.
Show that 56 + ¢ = 44.

(a)

(1]

Answer

If Bella’s number is 10 more than Caleb’s, form another equation.

(b)
(1]

Answer

(¢) Hence solve the simultaneous equations algebraically.

Answer b= ........ccovvennn.

(3]
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19 A hollow sculpture consists of a cylinder of height 1.5 m wielded to a hemisphere
shown in the diagram. The circular base has a radius of 0.7 m.

T

(a) Find the volume of the sculpture.

Answer . m’ [2]

(b) Itis intended for the sculpture to be covered with gold foil.
John has a piece of gold foil of area 15 m?.
Would it be enough to cover the sculpture? Explain, showing your workings.

Answer

(3]
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20 The table shows the correspoding values of x and y for the curve y =5 +4x—x*.
X -2 | -1 0 1 . 3 4 5 6

4 -7 0 5 8 s 8 ! 0 ]

(a) Find the value of s.

B 1Ry S R —— [1]

(b)  On the grid, draw the graph of y =5+4x—x’.

(2]
(¢) Using your graph,
(i) find the value of y when x = 3.7,
ARSWEE  vovssivinivpsinensiniveoriis [1]
(i)  state the equation of the line of symmetry.
ABSWEY  swouviisvmnevegrns isiase 1]
(d) On the same grid, draw the graph of y = 10. [1]
Hence explain why 4x — x? — 5 = 0 has no solution.
Answer [1]
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21 The diagram shows a crane which has lifted a load from the ground. Loads are lifted and
lowered vertically. The length of the arm of the crane is a metres and the angle the arm

makes with the horizontal is m°. The horizontal distance from the base of the cabin to
the load when resting on the ground is x metres.

(a) Find x whenm = 60° and a = 30.

ARSWEr X = iiiiiiiiiiiiieiiiens [2]

(b) Find m when x = 5 and a = 15, leaving your answer correct to 1 decimal place.

Answer m=
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The safety manual for the crane includes the following information.

The maximum load the crane can lift is 6000 kg.
The table shows the percentage of the maximum load that can be lifted when the length

and angle of the arm are changed.

Angle, m°
20 40 60 80
15 65% 70% 90% 100%
Length,a | 20 55% 65% 70% 90%
(m) 25 35% 55% 65% 70%
30 10% 35% 55% 65%

Use the information from the safety manual to help you answer the following questions.

(¢) Find the value of a and of m for the crane to lift a load of 6000 kg.

Answer (s =S s m=. A% [1]

(d) Explain if it is safe for a crane operator to operate the crane with an arm length of
20 m at m = 40° to lift a load of 3500 kg.

Answer (2]

(¢) Ifx =4.34and a = 25, find the maximum load that the crane can lift.

Answer i kg [3]

END OF PAPER
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