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Mathematical Formulae

Compound Interest

Total amount = P(l + L)

100

Mensuration
Curved surface area of a cone = vl

Surface area of a sphere = 47°

Volume of a cone = %727‘2]1
4 5
Volume of a sphere = - e

Area of triangle ABC = %ab sinC
Arc length = r@, where @ is in radians

1 .. )
Sector area = E r’0, where 6 is in radians

Trigonometry

a b c

sinA sinB sinC

a’ =b* +c¢* —2bc cos A

Statistics

Mean =

If

Standard deviation = \/ Z_fx2 - (&j

Xf \Xf
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3
Answer all the questions.

~6.23> +1/-1245
3.22(-5.003

Calculate

(a) Write down the first six digits on your calculator display.

Answer (a) ...,

(b) Write your answer to part (a) correct to 2 significant figures.

Answer (b) ...l

Given that ———— = x? , find the value of k.

1
_ Py 2
Ux xx? =
2
X

Carousell-
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4

A class of 30 students was randomly divided into two equal groups, A and B.
Each group was taught by 2 teachers with different years of experience.
Their marks in a common test are shown in the stem-and-leaf diagram.

Group A Group B
8 2 7
6 0 O 3 2 8
2 4 5 6
5 1 5 5 9
8 8 8 3 6 0O 1 9 9
0 7 2 7 8
9 8 0
9 6 9
Key (Group A) Key (Group B)
8| 2 means 28 2| 7 means 27

(a) Write down the mode of Group B’s marks.

Answer (@) .oooiiii [1]

(b) Write down the median of Group A’s marks.

Answer (b) ..o [1]

(c) Explain briefly whether Group A or Group B performed better in the common test.

Answer (c) Group ........... performed better because ...............ooiiiiiiiin..

Carousell-
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4 (a) The population density of Singapore is 7697 people per square kilometre.
The population density in Hong Kong is 17019 people per square mile.
State, showing your working, the country that is more densely populated,
given that 1 mile = 1.61 kilometre.

ARSWEF .. it [2]

(b) Given that the land space in Singapore is 719 km?, calculate the total population
residing in Singapore, leaving your answer in standard form.

ANSWET .. i, [2]

2016 PRELIM EXAM SEC4 EM P1
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A car travelled at an average speed of 80 km/h on a recent journey to Malacca. Along the
way, a 15-minute rest stop was taken before continuing on the trip. The ratio of the times
of the whole journey is 5:3:7. Calculate the distance travelled.

ANSWETF ..ot km [2]

6

The diagram shows a sector AOB with radius 6 cm.
Angle AOB is 75°. B

@i) Express 75° in radians.
6 cm

A 752

Answer (1) oo [1]

(ii)  Hence, find the arc length AB.

Answer  (I1) .ooooiiiiiiiii cm [1]

Carousell-
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7
The diagram shows a triangle ABC, with AB parallel to the x-axis.
Ia
A B
4N .

Ais (=2,2), Cis (7,-10) and the equation of the line BC is y=-2x+4. Find

@i) the length of AC.

Answer (1) oo units [1]
(ii) the x-coordinate of B.
Answer (i) ..o [1]
(iii)  the area of triangle ABC.
Answer  (I1)  .oooiiii i square units [1]

Carousell-
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8
Determine whether triangle ABC is right-angled. [2]
B
16 cm 6 cm
A C
17 cm

Peter and Mary competed in a written Mathematics quiz that required them to answer
twenty questions.

The table shows the number of questions they have answered correctly, wrongly or did
not attempt.

Correct Wrong Did not attempt
Peter 10 5
Mary 12 7 1

The table shows the number of points they will be awarded if they answer correctly,
wrongly or did not attempt.

Correct Wrong Did not attempt
\ Points Awarded 2 -1 0

Using matrix multiplication, find the number of points awarded to Peter and Mary
respectively.

Answer
Peter is awarded ................ points and Mary is awarded ............... points. [3]

Carousell-
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9

(a) Express in set notation, the set shaded in the Venn diagram.

S

Answer (@) ..o [1]

(b) A= {letters from the word 'THRONES' }
B = {letters from the word 'PHONES' }

@) State an element x such that x€ A and x ¢ B.

Answer (B)(I) .ooooiiiii [1]

(ii) List the elements in the set AU B.

Answer  (D)(T1) .. oo [1]

11

1 1
Given that .-, _ , find the value of Y , Wwhere x =0 .
X

X

Carousell-
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(i)

Prove that xy is inversely proportional to z°.
Answer (i)
(ii)

10

If x is directly proportional to y?, and y is inversely proportional to z.

(2]

Given that when xy = A, a particular value of z is obtained. Find the percentage

change in z when xy is doubled.

Answer (ii)

Carousell-
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13 Ian has written down six numbers 3, 4, 7, a, 3 and b where b > a. o

If the mode of these numbers is 3, the mean is 6 and the median is 5,

find the value of a and of b.

Answer ais ................. andbis ............... [2]

14 Factorise 2x> —8xy +8y” —18 completely.

ARSWET o [3]

2016 PRELIM EXAM SEC4 EM P1
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. 15 PQ, OR and RS are adjacent sides of a regular polygon.
Given that ZRPQ = 18°, 0
P 18° R
(a) calculate
(i) the exterior angle of the polygon, §
Answer  (a)(i) ..o [1]
(ii) the number of sides of the polygon,
Answer  (a)(ii) ..., [1]
(iii)  angle PRS.
Answer  (a)(Iil) oo [1]
(b)  Write down the name of this polygon.
Answer (b) .. [1]

2016 PRELIM EXAM SEC‘I‘\IE% la)%ﬂome tutor? Visit smiletutor.sg
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(b)

13
Written as a product of its prime factors
2200=2°x5%x11 .
1)) Express 5880 as the product of its prime factors.

ARSWEF oottt [1]

(ii) Hence write down the greatest integer that will divide both 2200 and 5880
exactly.

ARSWEF ...ttt [1]

(iii)  Write down an integer k, such that 1/%) will give a whole number.

A glass marble has a mass of 30 grams. If the volume of the marble is 13 cm?,
correct to the nearest cubic centimetre. Find the greatest possible mass of 1 cubic
centimetre of the marble.

ARSWeF ..., grams [2]

Carousell-
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(ii)

Carousell-

14

17 The diagram shows the speed-time graph of a plane before taking off from the runway.

A
80 /
70

- /

Speed 50 __./
(ms) /

40
30 /
20

/

Time (seconds)

Calculate the acceleration of the plane at 3 seconds.

Answer (1) oiiii m/s? [1]

Calculate the total distance travelled by the plane before taking off from the
runway.

Answer (i) oo m [2]

2016 PRELIM EXAM SEC‘I‘\IE% la)%ﬂome tutor? Visit smiletutor.sg
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(iii)

Acceleration 104
2
(m/s”)

15

Use the grid below to sketch the acceleration-time graph of the plane during the
first eight seconds. (2]

A

16
14

12

Time (seconds)

(ii)

18 Triangle ABC is mapped onto triangle DEF.

\,
|~

Write down the enlargement factor.

Answer  (a)(i)
Given that the area of triangle ABC is 20 square units,
calculate the area of triangle DEF.

Answer (a)(ii)

.............................. square units [1]

Carousell-
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19 (a) Solve the inequality
2-3x S X 5 .
-3 4

[lustrate the above solution on the number line given below.

Answer

(b) State, with reasons, one condition for a, such that the following simultaneous
equations have a solution.
ax—2y =13,
2x=y+6.

Show your workings clearly.

2016 PRELIM EXAM SEC‘I‘\IE% la)%ﬂome tutor? Visit smiletutor.sg
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20 In the diagram below, A, B, C and D are points on the circumference of the circle.
AEC and DEB are straight lines.

It is also given that AE =4 cm, BC =3 cm and AD =9 cm.
@) Show that triangles AED and BEC are similar.

Answer (i)

In triangles AED and BEC .. .....oooiiiiii e

(ii) Find the length of BE.

Answer (b)(Ii) ... cm [2]

2016 PRELIM EXAM SEC4 EM P1
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(iii)  If instead,

) . ) — (7
21 D is the point (—2,1) and E is (h,6)and AB=( j

18

1
@) Express DE as a column vector, in terms of /.
Answer (i) oo [1]

(ii) If DE is parallel to AB , find the value of A.

Answer (ii) h= ..., [2]

D_E'\ 3 ‘E‘ , find the value(s) of &.

Answer (b)(iii) h=............... o) [3]

Carousell-
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22 (a) A sketch of the graph y = ax® + bx+ c, where a, b and c are integers, is given in

the diagram below. The line of symmetry is x =2, and the graph cuts the y-axis at

7, and the x-axis at % . Find the values of a, b and c.

yﬂ x=2
i y=ax’ +bx+c
7 i
0 M
2 I
ANSWer a= ......ccoovieiiiiinnnn..
b=,
C= iiviinineniiinnnnnna3]

(b) Sketch the graph of y = —x” +3x—5 , indicating clearly the coordinates of the

turning point and intercepts.

Answer (b) y 4

[3]

2016 PRELIM EXAM SEC4 EM P1
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o 23 ABCD is a trapezium. AB has already been drawn.

Answer (a) and (b).

(a) C 1s the point equidistant from A and B and angle ABC is 50°.
Construct and label the point C. [2]

(b)  Construct the trapezium ABCD with DC parallel to AB and the point D
equidistant from the lines BC and BA. [2]

(o) Measure and write down the value of reflex angle BAD.

ARSWETr  (C) v [1]

END OF PAPER
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Marking Scheme for AHS 2016 EM Paper 1

1(a) 0.09644
1(b) 0.096 (2s.1)
2 7.2
4 3
5
k=2=(o.e
g (0.€)
3(a) 69
3(b) 63
3(c) Group A ... higher mean or median
4
@) 17019 _ ¢565.718915pop./km?
1

Singapore is more densely populated.

4(b) total population=15.53x10°
5 ) 5
distance travelled = 80 x 7
=100km
6]
@ 1.31/ E or o.e.
12
6(1) 6><5—7r =7.85cm
12
731) 15 units
7(i1) x=1
TeT
(11t) %x3><12=18 sq units
8 According to Pythagoras’ Theorem, triangle ABC is
not right-angled.
16> + 6% =292
17 =289

AB* + BC* # AC?

)
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Peter is awarded 15 points and Mary is awarded 17

points.
10 (a) ANB
10(b)(i) | Any of the following answers.
x=T,R
10(b)(ii) | AUB={T,H,R,0,N,E,S,P}
11 y_ E
x 5
12 @
(1) roky! & y= I
z
[
()
Z
2
(] ()
z)\z
3
= —, where kI’ is a constant.
1
S xy o« — (shown)
Z
12 (i)
Percentage change of z = —-20.6%
13 a=6
b=13
14 2(x—2y-3)x-2y+3)
15(a)(i) | 36°
15(a)@i) | 10
15(a)(iii) | Angle PRS = 126°
15(b) Decagon
16(a)(1) | 5880=2°x3x5x7>
16(a)(i)) | HCF =2° x5=40
16(a)(iii) | Either k =2x11=22 (minimum)
Or k =2200 (maximum)
16(b) greatest possible mass = 2.4 gram
1731) 12.5 m/s?
17(i1) 330 m

Need a home tutor? Visit smiletutor.sg

24



17(iii1)

16Ar
14|
12}
Acceéleration 10k
(m/s?)
8 |
6 |
4
2 -
T T l T | | T >
0 1 2 3 4 5 6 7 8
Time (seconds)
18(1) 1
2
18(i1) 5 sq units
19(a) >
Y=oy 1 6 1 3
19(b)

Gradient of equation 1 =

Gradient of equation 2:
Gradient = 2

242

2

a+4
For solution, the two equations must not be parallel to
each other.

Carousell-

2001) BE = 1% cm  o.e.
21(i) (mz)

5
21(1i1) h =33
21(1ii) h=—Torh=3
22(a) a=4,b=-16, c=7
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22(b)

23(c) 245° £3°
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Name ( ) Class 4

ANGLICAN HIGH SCHOOL
Preliminary Examination 4
Secondary Four
MATHEMATICS 4048/02
Friday 22 July 2016 2 hours 30 minutes

Additional Materials: 7 writing papers and 1 graph paper

READ THESE INSTRUCTIONS FIRST

Write your name and index number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all questions.

Write your answers on the writing papers provided.

Omission of essential working will result in loss of marks.

Calculators should be used where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal place.
For =, use either your calculator value or 3.142, unless the question requires the answer
in terms of w.

At the end of the examination, attach the entire set of question papers on top of your
answer scripts.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 100.
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Question 1 2 3 4 5 6 7 8 9 10

Marks

Table of Penalties Qn. No.

Presentation | —1

Units | —1

Parent’s Name/Signature/Date Significant Figures | —1 100

This question paper consists of 9 printed pages.
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Compound Interest

Mensuration

Trigonometry

Statistics

Carousell-

Mathematical Formulae

Total amount = P(l + LJ

100

Curved surface area of a cone = 7l

Surface area of a sphere = 477

Volume of a cone = %727’2]’1
45
Volume of a sphere = gm’

Area of triangle ABC = %ab sinC

Arc length = r@, where @ is in radians

1 .. .
Sector area = —r°@, where @ is in radians
2

a b ¢
sinA sinB sinC

a’ =b* +c¢* —2bccos A

Standard deviation = \/ Zz:lf; - (%?J

Need a home tutor? Visit smiletutor.sg
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2

3

Answer all the questions.

1 @ Simplify 2x7y? = 2% 2]
Sy
. e 3 6x
(b) Express as a single fraction in its simplest form 1 + — (2]
xX— - X
(¢) (i) Factorize 4ab—10c + 6a’b—15ac completely. [2]
3x-7 2
(ii) Given that -y _z , find the value of X ) [2]
4x+y 5 8y
2 (@) Inthe diagram, ABCDE is a regular pentagon and ABQRST is a regular
hexagon. Calculate
@) ZBAE, [1] S R
(ii) ZBAX, [1]
(iii) ZEAX, [1]
(iv) ZEXR, [1]
(v) ZXAC. [2]
T

(b) Calculate the sum of the angles a, b, ¢, d, e, f, g, h, i and j in the diagram

below. [3]
Need a home tutor? Visit smiletutor.sg
2016 PRELIMS SEC4 EM P2
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3 In this question, leave all your answers to 2 decimal places.

The table below shows the exchange rate in April 2016. To convert from the foreign currency
to Singapore Dollars, we use the rate listed in the “Buy” column. To convert from Singapore

Dollars to the foreign currency, we use the rate listed in the “Sell” column.

Currency Amount Buy (S9%) Sell (S$)
US Dollars US$1 1.363 1.38
Australian Dollars AUS$1 1.050 1.10
Japanese Yen ¥1000 12.434 12.55
Hong Kong Dollars HKS$100 17.576 18.25
Malaysian Ringgit RM100 35.080 36.00

(a) John wants to tour Hong Kong and wants to bring HK$2000. Calculate the
amount of Singapore dollars he must pay to buy the foreign currency. (2]

(b) By using the rate listed in the “Buy” column, calculate the exchange rate
between US$1 and the Malaysian Ringgit. [2]

(¢) Mr Lim was originally going on a business trip to Japan and converted S$2000
to Japanese Yen. However, the trip was cancelled. He decided to convert the
Japanese Yen he had back to Singapore dollars. Show that the amount he lost as
a percentage of his original sum is less than 1%. (4]

(d) Sharon went to Australia and bought a luxury watch at AU$ 10 079. Calculate the
amount of money (in Singapore dollars) she would need to exchange before the
trip, if she paid in cash. (2]

4 (a) Consider the pattern.
11-2=3?
1111-22=33"

111111-222=333?

x—y=333333333"

(i)  Write down the 4" line in the pattern. [2]
(ii) Find the number of 1s in x. [1]
(iii) Find the value of y. [1]

(b) The first four numbers of a sequence are 1, 4, 7, and 10.

(i) Write down the 10" term. [1]
(i) Find, in terms of n, a formula for the general term, 7 , of the sequence. [1]
(iii) Show, with working, whether or not 45 is in this sequence. [3]

Need a home tutor? Visit smiletutor.sg
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5

(a) Express y= x* =7x+12in the form of y=(x—a)> -b. [2]
(i)  Write down the equation of the line of symmetry and the minimum
value of y. [2]
(ii) Find the solutions of y— % =0. [3]
) Solve 12X _3-0. [3]
x-9

(b)

The diagram (not drawn to scale) shows a badge designed by a student for his CCA. It is

made up of a regular octagon and a circle with centre X.
The line segments AC, CE, EG, GI, IK, KM, MO, OA are tangents to the circle at
B,D,F,H,J, L, N, Prespectively.

(a) Find, giving reasons for each answer, B
giing C A
(i) ZAXC, [1]
(ii) ZPXE, [1] D P
(iiiy ZPND, [1]
(iv) «DNL, [1] E 0
(v) ZPNL, [1]
(vi) ZPFL. [1]
F N
X
G M
H L
I J K

Another student drew a circle on paper by tracing the circumference of a cup.
Explain how he can obtain the centre of the circle after he drew 2 more chords

on the circle.

[2]

Carousell-
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7 The diagram shows the front view of the N.R.G. greenhouse which is vertical to the
ground. PT and ST make up the roof which make angles of 15° with the horizontal.

T
P 157 11U s
< /I 6 m —>
// 4 m
A0
/, R
J/ 1%
L 110°
30 m

Given that SR =4 m, QR = 6 m and M is a point due south of Q on the ground such that
MQ =30 m and angle MOR = 110°. U and V are the mid points of PS and OR respectively.

(a) Find
(i) the distance between 7' and V, [2]
(ii) the angle of elevation of T from M, 4]
(iii) the bearing of V from M. 2]

(b) A student walks from M to V. Find the distance that he has to walk so that
he is closest to Q. [2]

Need a home tutor? Visit smiletutor.sg
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8 Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation
y =24x* —6x°.

The table below shows some values of x and the corresponding values of y.

0 [ 05 1 1.5 2 [ 25 3 35 4
y 0 p 18 3375 48 q 54 3675 0

(a) Calculate the value of p and of g. 2]

(b) Using a scale of 2 cm to 0.5 units, draw a horizontal x-axis for 0 < x < 4.
Using a scale of 2 cm to 10 units, draw a vertical y-axis for 0 < y <60.

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

smooth curve. [3]

(c) By drawing a tangent, find the gradient of the curve at x = 2. (2]

(d) By drawing a suitable straight line on your graph, solve 24x —6x” — 20 =-55. [3]
X

(e) Using the graph, solve y >40. [2]

Need a home tutor? Visit smiletutor.sg
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9 (@) The waiting time, in seconds, for 20 students queueing up to buy food in the
canteen from 2 different stalls are recorded as follows.

Stall A
Time (s) 30<r<35 35<t<40 40<t<45 45 <t<50
Number of 6 1 i 5
students
Stall B
Mean 36s
Standard Deviation 5s

(i) For Stall A, calculate an estimate of

(a) the mean waiting time, [1]

(b) the standard deviation. [1]

(ii) Make two comparisons between the waiting times for the two stalls. [2]
p g

(iii) Stall C has a standard deviation of Os for its waiting time, suggest a
reason for this. [1]

(b) A bag contains three identical red balls numbered 1 to 3 and two identical
blue balls numbered 1 and 2.
Two balls are taken from the bag at random without replacement.
(i) Draw a possibility diagram to show all the possible outcomes. (2]

Using the possibility diagram or otherwise, find the probability that
(ii) the two balls bear the same number, [1]
(iii) the two balls are of different colours. [1]

A third ball is next chosen from the bag without replacement after the first two.
(iv) What is the probability that all are blue? [1]
(v)  What is the probability that only two red balls are chosen? (2]

Need a home tutor? Visit smiletutor.sg
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\1cm B

The diagram shows part of a circular table that is pushed into a corner of a room. A boy
measures a point, X, on the circumference of the table to be 1 cm from the south wall and
50 cm from the west wall. Points A and B are the points where the table meets the walls.

(a) By the use of the Pythagoras’ Theorem, verify that the radius of the table is

61 cm. [3]
(b) Find the length of arc XB. [3]
(¢) Calculate the length of the chord XB. [1]

(d) These tables are used by a restaurant as dining tables in a dining area of 100 m?.

Useful information

Casual dining Fine dining
Minimum area of table space 1 700 cm? 2 700 cm?
per diner
Number of tables 12 9
Recommended amount of 1.4 m?/ diner 1.8 m?/ diner
dining space (in square metres)
per diner

Determine if the restaurant should be a casual dining or fine dining establishment.
Justify your decision with calculations. [5]

End of Paper.

Need a home tutor? Visit smiletutor.sg
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2016 AHS Prelim Math P2 Worked Solution

lia) Sxy’
3
(b) 3
x+1

(e)i) (3a+ 2N 2ab-3c)
(ii) x 37

By 56
2 108°
(aMi)
(i) 60
(iii) 48°
{iv) 12(r
2aiv) 24°
(b} 2160°
Ma) 3$365.00
(b} US$1 = RM3.89
(c) Percentage loss = 0.924305%

< 1% (shown)

(d) She needed to exchange 3311 086.90 before the

trip.
4(i) 11111111-2222=333%
(i) | 8
(i) y=222222222
{h)i) 10™ term = 28
(i) in-2
4dbiiii) | 3Imn—2=45

in =47
n ALl or l:'rE
3 3

Since n has to be a positive integer, 45 is not in

the sequence.
S(a) T 1

X =)
R

Minimum value of v = _E
(if) x= 5% or ]%
(h)

Carouss|l-
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Stamp


_2 or — 2l
4 4
6(a)(i) | 45°
(ii) 112.5°
(iii) 45°
(iv) 90°
(v) 135°
(vi) 45°
(b) Draw perpendicular bisectors for the 2 chords
The perpendiculars will intersect at the centre,
since the perpendicular bisectors of a chord will
pass through the centre
7(a)(i) | 4.80 m (3 sf)
(ii) ZTMV® =8.767°...~ 8.8° (1 dp)
(iii) Bearing is 005.2°
(b) 299 m
8(a) p=5.25,q9=56.25
(b)
(c) Gradient = 24
(d) From the graph, x = 0.7
(e) From the graph, 1.7<x<3.4
9(a) Mean =37.25 s
@)
(b) s.d.=4.32s
(ii) On average Stall A has a longer waiting time, due
to a higher mean.
The spread of the waiting time for Stall A is
smaller as it has a smaller s.d.
(iii) All the students who bought from Stall C had the
same waiting time
9(b)(i)
15T DRAW
R1 R2 R3 Bl B2
5 R1 R2R1 | R3R1 | BIR1 | B2R1
¢ | R2 R1R2 R3R2 | BIR2 | B2R2
A |R3 RIR3 | R2R3 B1R3 | B2R3
% Bl R1B1 | R2B1 | R3B1 B2B1
N | B2 R1B2 | R2B2 | R3B2 | B1B2

Carousell-
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@ |1
5
(iii) 3
5
(iv) 0
(v) 3
5
10(a) Let the radius be R
R> =(R-50) +(R-1)’
R> —102R +2501=0
Solve to get R =61 only
(b) 11.1 cm
(¢) 11.0 cm (3 sf)
10(d) Number of diners the table can take for casual
dining
= 7rx61x61+1700
~ 6

Number of diners the table can take for fine
dining

= 7x61x61=2700

~4

Number of diners the restaurant can host for
casual dining

=12x6

=72

Number of diners the restaurant can host for fine
dining

=9x4

=36

Recommended number of diners for casual dining
=100+1.4

=71

Recommended number of diners for fine dining
100+1.8

=55

Since the number of diners the restaurant can host
for casual dining is closer to the recommended
number, it would appear that the restaurant is a
casual dining establishment.

Carousell-
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MATHEMATICAL FORMULAE

Compound Intetest

Total amount = P (1 + L)”
100

Mensuration

Curved surface area of cone = zrl
Surface area of a sphere = 4 7 r?

Volume of a cone = %mzh

Volume of sphere = gﬂT3

Area of triangle ABC = ;absin C
Arc length = r@, where € is in radians

1 .. )
Sector area = 5 r26, where 0 1is in radians

Trigonometry

a b c

sinA sinB sinC
a’ =b>+c*=2bccos A

Statistics

DI
2

A fo]z
Sro|Xs

Mean =

Standard Deviation =

FSS_4E5N_PrelimsEM1_2016
Need a home tutor? Visit smiletutor.sg
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(a)

(b)

(a)

(b)

Answer all the questions.

~1.3*+27°
4-419

Express 0.15% as a fraction in its simplest form.

Calculate

ANSWET (@) oo [1]

3 4—-x
26-x) (x+D(x-5)

Express as a single fraction in its simplest form.

A man bought x kg rice at $y. He sold all the rice at p cents per 100g.

Find an expression in terms of x, y and p for the profit he made in dollars.

ANSWET (@) oo [2]

Carousell-

FSS_4E5N_PrelimsEM1_2016
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3w-2
3 (a)  Given that8'"? +42" = (%) , find the value of w.

2
ab 8 . ) o .
: , leaving your answer in positive index notation.

2
b)  Simplif +
(b) P pet) 2 e

ANSWET (A) W= ceeeii e 2]
(D) eeeieeee e [2]
4 Solve the simultaneous equations.
x_ 1.y
3 6 2
Tx-3y+1=0
Answerx= ............... V= i, [3]
FSS_4E5N_PrelimsEM1_2016
Need a home tutor? Visit smiletutor.sg 49
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5 Written as the product of its prime factors, 4536=2"x3*x7.
(a) Write 4410 as the product of its prime factors.
(b) Find the highest common factor of 4536 and 4410. Give your answer as the
product of prime factors.

(©) Find the smallest positive integer k such that 4410k is multiple of 4536.

Answer (a) 4410 = ... oo [1]
(D) o [1]
(C) K= e [1]
6 The temperature of a buffalo wing was —15°C when taken out of a freezer. The buffalo

wing was immediately heated up in an oven and after 15 minutes, its temperature was
120°C.

Given that the temperature of the buffalo wing increased at constant rate, calculate,

(a) the number of minutes it had been heated up when its temperature reached 40°C,

(b) its temperature when it had been warmed for 8 minutes.

ANSWer (@) ....cooovvvvviiinninnnn. minutes [2]

FSS_4E5N_PrelimsEM1_2016
[Turn over
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A metal rod A has a length of 43 m, correct to the nearest m.
A metal rod B has a length of 61 m, correct to the nearest m. Find
(a) the least possible length of metal rod A,

(b) the greatest possible difference in their lengths.

ANSWET (@) vvvvi i, m[1]

An area of 9 cm? on a map represents an actual area of 0.04 km?. Calculate

(a) the area on the map, in square centimetres, which represents an actual area
of 2000 m?,

(b) the actual distance, in kilometres, represented by a length of 7.8 cm.

ARSWEr (@) ..ooviiii i cm? [2]

FSS_4E5N_PrelimsEM1_2016
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9 A man bought a game for $86. He made a profit of 25% of the cost price after selling
the game at a discount of 30% of the selling price. Find the actual selling price of the

game.

10 An athlete walks a distance of 20 km at an average speed of 8 km/h and takes a break for
15 minutes, and continue to run a further distance of 800 m in 3.4 minutes.
(a) Express 8 km/h in m/s.

(b) Find the average speed of the athlete for the whole journey in m/s.

ANSWET (@) vvvviii i, m/s [1]

FSS_4E5N_PrelimsEM1_2016
[Turn over
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11 One of the interior angles of a polygon is120°. The remaining interior angles are

each equal to 165°. Find the number of sides of the polygon.

12 Given that y varies inversely as the square root of x, and y = 3 for a particular value of x.

Find the value of y when this value reduced to 36%.

ANSWET i, [2]

FSS_4ES5N_PrelimsEM1_2016
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14

The length of a rectangular microchip is 1.8 micrometre and the width is 720
nanometres.

(a) Find the ratio of its length to its width.

(b) If the length is decreased by 50%, and the width is increased by 70%. Find the

percentage change in the area of the microchip.

ARSWET (@) oo e, [1]

In the diagram below, BCD is a straight line. It is given that AB = 8 cm, CD = 3 cm,

ZABC =90°and tan £ BCA = g A

(a) Find the length of BC.
(b) Write down cos ZACD.
(c) Find the area of triangle ACD.

Carousell-

B C D
ANSWET (@) vvvvii e cm [1]
(C) e cm? [1]
FSS_4E5N_PrelimsEM1_2016
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15 There are 40 students in a class. 12 students are in the NCC and 24 students are in the
NPCC. 8 students are neither members of the NCC nor the NPCC. Let

€ = {Students in the class}

N = {Students in the NCC}
P = {Students in the NPCC}

(a) Draw a Venn Diagram to illustrate the above information. Show on the Venn

Diagram the number of elements in each distinct region.

(b) It is also given that

(@
(i)
(111)

Answer (a)

C = {Chinese students in the class}
M = {Malay students in the class}

I = {Indian students in the class}

Describe in words the meaning of the set notation M N N # { }.
Describe what you can deduce from the set notation / — N.
Express in set notation { Chinese students who are neither in NCC nor

NPCC}.

Carousell-

FSS_4E5N_PrelimsEM1_2016
Need a home tutor? Visit smiletutor.sg

48



11

16 (a) Express —x” +2x—4 in the form —(x—a)> + b, where a and b are constants.

(b) Hence, sketch the graph of y = — x> +2x—4. Label clearly in your sketch, the

turning point and any intercepts with the axes.

Answer (b) N (2]

> X
ARSWer (@) ......ooooieiiii i [1]
FSS_4E5N_PrelimsEM1_2016
[Turn over
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17 Two similar claypots have volumes 240 cm? and 810 cm? respectively.
(a) Find the ratio of the depth of the smaller claypot to that of the larger claypot.

(b) If the base area of the larger claypot is 72 cm?, find the base area of the smaller
claypot.

Answer (@) .o.ooooooviiiiiiiii t i 1

18 Every morning James takes either the bus or the taxi to school. The probability that he

. .2 . . . .2
will take the bus is 3’ If he takes the bus, the probability of him being late is T

3
If he takes the taxi, the probability of him being late is 5 Find

(a the probability that James will be late on any given day,
(b) the probability that he will not be late for three consecutive days.

ANSWET (@) oo [2]

FSS_4E5N_PrelimsEM1_2016
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19 The diagram shows a speed-time graph of a motorist. Given that the total distance

travelled in the 35 seconds is 450 metres.

L
Speed
(m/s)

V |

0 15 25 35 Tim:_ (s)
Calculate
(a) the maximum speed V m/s,
(b) the speed at 28 seconds,
(c) the acceleration of the motorist during the first 15 seconds.
Sketch the distance-time graph of the motorist for the 35 seconds in the spaces

provided below.

Answer SITEEEAR] [2]
w00 L
15 3 Tu:;
ABSWEF (A) oo, m/s [2]
(B) e, m/s [2]
(C) e, m/s? [1]

FSS_4E5N_PrelimsEM1_2016
[Turn over

Carousell- Need a home tutor? Visit smiletutor.sg



14

. -3 1 -2y
20 Given A = and B = ,
x =2 -5 -3

(a) Find AB in terms of x and y.
(b) If AB =1, where I is the identity matrix, find the value of x and y.

ARSWEF (@) e, [1]
Bb)x=.ooel. y= [2]
21
Group A
2.0 3.0 4.0
Mass in kg
Group B
2.0 3.0 4.0
Mass in kg
The box and whisker above represent the mass of the fish caught in a group fishing
competition. Compare and comment on the results between Group A and Group B.
ATUSWET .o e

FSS_4E5N_PrelimsEM1_2016
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22 A simple survey was conducted with Secondary 1 students on the types of pets that they
have at home using the survey form below.

Survey Form

Name: Class: ___
Tick the type(s) of pets that you have in your house.
Pets: [ ] Dog [] Rabbit [] Cat  []Hamster

[] Bird [] Fish [] Others []Nil

The results from the survey are summarised in the Pie Chart below.

Results

(@ Explain why the Pie Chart is misleading.

(b) Suggest an improvement to better represent the data.

ATISWET (@) vt
...................................................................................................... [1]
(D) e
................................................................................................... [1]
FSS_4E5N_PrelimsEM1_2016
[Turn over
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23 The diagram shows a trapezium ABCD where AB =8 cm and CD = 12 cm. The diagonals

AC and BD meet at E.
A . B
E
D > C

(a) Show that AABE and ACDE are similar.
(b) Given that the area of ACDE is 36 cm?, find the area of trapezium, ABCD.

ARSWET (A) oo [2]

FSS_4E5N_PrelimsEM1_2016
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24
y 2y=x+5
A
A(0,7)\
C
B
L
> X
0 \

The line /; meets the line 2y =x+5atx=2.
Find

(a) the equation of /1,

(b) the area of triangle ABC.

ANSWET (@) oo [2]

FSS_4E5N_PrelimsEM1_2016

[Turn over

Need a home tutor? Visit smiletutor.sg

Carousell- 55



18
25 A playground is in the shape of a triangle ABC. Construct the model of the playground
ABC such that AB=9.6 cm, AC=12cmand BC =7 cm. (2]

(@ In the triangle ABC, construct using only compasses and ruler, the bisector of

angle ABC. [1]

(b) In the triangle ABC, construct using only compasses and ruler the perpendicular

bisector of the line AB. [1]

(c) These two lines will intersect at a point P.

Measure and write down the length of AP.

ANSWET (C) tuiiiiiiii e e cm [1]

End of Paper

FSS_4E5N_PrelimsEM1_2016
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Carousell-

No Solution Marks
la _ 2 _ .3 B1
337 7 _ 45046~ 42.0
6.574—+133.7
1b ) B1
3.75% = ﬂ - i
100 80
2a B 2a(2+a) _a
4-q° a—?2
2a(2+a) a
_ _ Ml
(a-2)(a+2) a-2
_ 2a _a
a-2 a-2
_a
P Al
Accept —
P 2—a
2b | 2ab+bx* —b* —2ax?
=2ab—b* = 2ax* + bx’
=bQa—-b)—x*(2a—-b) M1
= (b—x*)(2a—b) Al
33 2013 , 1 2013+(=2007) 6
277+ 2007 =2 =2
3b | 1247 3 2’R)a’b a’b”
o R — B2 (Subtract 1
042 67 -6 272
(2b¢7) a’b 2°b 3 for each wrong
=24a%" =2’ term)
4o lx y_1
3 2 8
3
2x =3y =~
Y7y
8x—12y =3————(1)
5x-2y+5=0
2y=5+5x————(2)
Subst (2) in (1)
M1
FSS_4E5N_PrelimsEM1_2016
[Turn over
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8x—6(5+5x)=3
8x—30-30x=3
22x =-33
_.33_.3_ 1
22 2 2 A2
5 1
:——:—1—
YETAT TG
5a | 3528=2°x3%x7 Bl
5b | 18144=2°x3*x7
HCF= 2° x32x7 Bl
5¢ | k=2*x3x7=84 Bl
6a | density
_17x10"g  1.7x10%g
2Imx21mx21m  21mx21mx21m MI
=18356kg/m’
=1.84x10*kg/m’ Al
6b | Total value of Gold
=1.7x10" gx$6.2x10*/ g
14 Ml
=$1.054x10
=$105.4x10"
o Al
~ $1.05x10"trillion
Ta | 24—(-9.5)=33.5
25—(=5)=30
23.5—(=11)=345
Largest Difference is 34.5°C B1
Accept 36°C
s X 3020
— X =
3000 Mi
s X _p
100 Al
x =2500m
8 9—7x
—-1-x<
—4-4x<9-T7x
3x<13
x<4— Ml

Carousell-
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Carousell-

9-"Tx <6-x
4
9-T7Tx<24—-4x
—15<3x
-5<x M1
—5£x<4l
3
- 5 Al
— 4 -2 0 2
9a 5 3 2 1
2x°+3x-7=2 x+—| —8—

[ 4j 8 B2
bi Min value is —8% Bl
bii | x=-2.76556 or 1.26556 =~ 2.8 or 1.3 B2
10a | 1cm: 250 000cm

lecm : 2 500m

lem : 2.5km

3.3cm : 8.25 km

Actual Distance = 8.25km B1
10b | 0.4cm : 1km

0.16cm? : 1km?

0.112cm?: 0.7 km? M1

Ans: 0.112cm? = 0.11cm? Al
11a

. | Area of Shaded | Area of White
Fig Squares, S Squares, W Total Area, A B2
5 11 50 61

b || 5 n+1 2n? 2%+ 2n + 1 B2
12 | Angle ABC =7x

Angle BAE = 3x

Sum of angles of the pentagon

=3x+3x+7x+7x+ Tx

27x = (5-2)180° = 540°

x =20° M1

Interior Angle = 7x = 140° Ml

FSS_4E5N_PrelimsEM1_2016
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22

(n-2)180° = 140°n
40° = 360°
n=9 Al
13 | p=kT* M1 for Eqn
6.32=k(5.6x10°)*
_ 6.32
(5.6x10%)*
325x107 = 032 g MI for &
(5.6x10%)*
T* =5.0572962x10"
T =1499.61~1.50x10°K Al
Accept 1500K. (3s.f)
14a | n(ANB) =28 Bl
14b | n(AUB)' =0 Bl
l4c | C'=0
All students take Additional Mathematics. B1
There are no students who do not take Additional Mathematics.
15a
21 Bl

FSS_4E5N_PrelimsEM1_2016
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Carousell-

15b B1
(No double
penalty eg. For
labelling)
16a | Mode = 36 marks Bl
16b | Median = 29.5 marks Bl
16 B2 (1 for b
° | Probability = > x L =3 (I for boy,
20 4 40 1 for girl)
16d | Disagree. The number of boys (20) and girls (12) are not equal.
As there are more boys than girls, the boys interquartile range Bl
will naturally be higher and are more spread out. It doesn’t
imply that they are less consistent.
17a
2 Red
’ B2
3 Red (Negative
R P Marking)
= Black
7
= Red
z
Black
4
= Black
1 B1
7o P(2 Blacks) = Bl X 4 = S
8 7 14
17c 5 9
P(Atleast 1 Red)=1-—=—
( . 14 14 Ml
3
PWin = [ 2| =22 Al
14 2744
FSS_4E5N_PrelimsEM1_2016
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18a Acceleration = 80 = 480km/ h®
(10/60) Bl
18b B1
Speed = 80 = 26%km/h
3 3
18ci
' Total Distance = 1 1+l 802531km:@km M1
2 3 3 3
Speed = @+é:@:7llkm/h Al
3 4 9 9
18cii A Bl
19a | BC = CB (Shared length) (S)
ZABC = ZACB(Given)
ZCBD = Z/BCE(A)
AD = AE (Isos Triangles) Mi
AB = AC (Isos Triangles)
BD =AD - AB =AE—-AC =CE(S)
Therefore BCD and CBE are congruent (SAS) Al
19b | Triangle ABC and Triangle ADE Bl
Triangle BCF and Triangle FDE Bl
20a . B 3-(-2)
-2—-(-1 1;/[11
=-5
20b | x=4 B1
20¢ Area = 1 x 5% 5 =12.5 units?
7 B1
21 | Surface Area M2 (Cube &
=6x(5x5)—7(2.5)" +27(2.5)° Hemisphere)
Al
=169.63 ~ 169.6cm”

Carousell-

FSS_4E5N_PrelimsEM1_2016

Need a home tutor? Visit smiletutor.sg

62



25

22 B1 for pt C
C QQQE) B1 for

Perpendicular
Bisector
022c
B1 for Angle
Bisector

B1 for Arc
around B

B1 for region
& Coordinate X

FSS_4E5N_PrelimsEM1_2016
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Marker’s Report on 4E/5NA Prelim Paper 1 2016

Qn Solution Marks Marker’'s Report
1(a) -168 B1 Most students were able to get this question correct.
1(b) 3 B1 Most students were able to get this question correct.

2000
2(a) C3(x+1D)+2(2(4-x) M1 Do not accept half factorisation

O 2G5-x)(x+1) Eq: x+1

10-2x)(x+1
_ x+1 A1 ( )(x+1)
25—-x)(x+1)

2(b) px B1 Most students were not able to do this question.

(g =)
3(a) 36-4w=2-3w M1 Most students were able to get this question correct.

w=34 Al
3(b) 1 Most students were able to get this question correct.

2ab>  a’b M1
T2t
3 A1

=a?b’
4 2x=1-3y M1 Most students were able to get this question correct.

x=0 A1

y=1/3 A1
5(a) 4410 =2 x 32 x5 x 72 B1 Most students were able to get this question correct.
5(b) HCF=2x32x7 B1 Some students did not leave the answer in index prime

notation.
5(c) K=36 B1 Some students were not able to do this question.
6(a) Number of minutes = 15/135 x 55 M1 Do not accept 3sf or improper fraction.
_ 6 1 A1 Quite a number of students took the temperature
9 starting from 0°C instead of -15°C
6(b) Temperature = 8/15 x 135 -15 M1 Quite a number of students took the change in
=57 A1 temperature as 120°C instead of 135°C

7(a) 42.5 B1 Some students do not understand the question

Carousell-
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7(b) Greatest difference = 61.5 - 42.5 Most students were not able to do this question.
=19 Al Some students did not realise that61.49=61.5.
Many students got the answer by rounding up 18.9999
to 3 sf. BOD was given as the question was poorly
answered.
8(a) Area ratio = 9 cm? : 40000 m? M1 Some students were not able to convert km? to m?
= 9/20 cm? : 2000 m? A1
8(b) Length ratio =3 cm: 0.2 km M1 Well answered.
=7.8cm:0.52 A1
9 Actual sell . 86x1.25 M1 Some students were not able to differentiate the old
ctual selling price = 07 selling price with the discounted selling price.
= $153.57 Al
10(a) ) 2 B1 Do not accept 3sf or improper fraction.
9
10(b) Average speed = - (20+0.8) x 1000 M1 Do not accept 3sf or improper fraction.
§x3600+15x60+3.4><60
= 7_4 A1
1263
11 60 + 15(n-1) = 360 M1 Poorly answered.
n=21 A1
12 _k M1 Need to emphasize on “reduced to 36%” and “reduced
Ynew= 0.6v/x by 36%"
=5 A1 -1 if students substitute values into x/y to calculate
13(a) 5:2 B1 Do not accept 2.5:1
13(b) _ 0.5x(1.7y) — xy M1 Quite a number of students give 15% as answer as
Percentage change = xy x100% they thought percentage change do not have negative
A1 sign.

=-15%
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14(a) BC=6cm B1 Well answered.

14(b) Cos ACD =-0.6 B1 Well answered.

14(c) Area =0.5x 10 x 3 sin ACD Well answered.

=12 B1
15(a) B2 Poorly answered. Students were not able to find the
3 N P number of students that join NPCC and NCC.
H 8
15(b)(i) | There are malay students from the class that join B1 Some students were not able to interpret the set
NCC. notation.

15(b)(ii) | All the indian students from the class joined NCC. | B1 Well answered.

15(b)(ii) | Cn (N U PY B1 Poorly answered.

16(a) -(x-1? -3 B1 Most students able to complete the square.

16(b) \ B2 1m for shape
1m for turning point and y-intercept
Poorly answered. Students were not able to identify the

(1,-3) turning point and some were struggling to find the x-
intercept.
-4

17(a) 2:3 B1 Well answered.

17(b) 32 B1 Well answered.

18(a M1 Well answered.

@ | pate) = 2[ 2]+ 1 3)
3\15) 3.5
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_ 13 A1
45
18(b) 13\ M1 Do not accept 3sf.
P(not late for 3 consecutive days) = (1 - 4—) Poorly answered.
> Many students wrote probability more than 1.
- 32768 A1 Some just multiply the P(not late) by 3.
91125
19(a) V= 450 M1 Well answered.
0.5(10+35)
= 20 Al
19(b) v _ 1 M1 Well answered.
20 10
v=14 AT
19(c) Acceleration = 1 % ms2 B1 Do not accept 3sf and improper fraction.
Disrancs (i) B2 1M for shapes
5 1 1M for Distance 150m, 350m and 450m.
| /
00 L
2001
LW
o 15 33 Tm: ()
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20(a) 1 -3-3y B1 Poorly answered.
[10_2x Xy+6 j Many students make careless mistakes.
20(b) x=5 y=-1 A2 0 m for those who got their answer from wrong working
21 Generally, the mass of the fish caught by Group A | B1 Students need to be more specific in explaining.
is heavier than the mass of the fish caught by
Group B because Group A median is higher than
Group B.
The mass of the fish caught by Group B is more B1
wide spread compared to the mass of the fish
caught by Group A because the interquartile range
for Group B is higher than Group A.
22(a) Some students might have more than 1 type of B1 Poorly answered.
pets.
22(b) Venn Diagram B1 Poorly answered.
23(a) Z AEB = £ CED (vert. opp) B2 Any two reasons.
/EBA = ZEDC (alt £, AB parallel DC) Well answered.
/EAB = ZECD (alt £, AB parallel DC)
23(b) Heiaht of trapezium = +§X 36 M1 Some students used length ratio to find the area of
J g 0.5x12 127 0.5x12 triangle ABE.
=10
Area of trapezium = 0.5(8 + 12)(10)
=100 A1
24(a) Gradient = -1.75 M1 Well answered.
y=-1.75x+7 A1
24(b) Area of triangle = 4.5 B1 Do not accept improper.
Well answered.
25 Poorly answered.
Students need to learn how to construct a triangle,
perpendicular bisector and angle bisector.
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Total amount = P (1 + L)"
100

Curved surface area of cone = 7r/

Surface area of a sphere = 4 7

Volume of a cone = %m’zh

4
Volume of sphere = —

Area of triangle ABC
Arc length = r0, w

1
Sector area = — ans

C

sinC

2 _2bccos A

2L
2

A fo)z
NN

Mean =

Standard Deviation =
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1 (a) The diagram below shows a segment AMBC of a circle centre O with

diameter 86 cm. Given that CM = 68 cm, find the area of the segment. (4]

(b) In the diagram given below, ABCD is a parallelogram and E is a point on AB
such that DA = DE. The lines BD and EC intersect at F. Prove that

(i) ADEC = ACBD, [3]
(ii) ADEF = ACBF . 2]
D C
F
A B
E
[Turn over
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2 (i)

Carousell-examguru

Johnny borrowed $50 000 from Joyful Bank to pay for the renovation of

his new flat. The bank offered him two interest schemes.

Scheme A:
Year Interest Rate (% per annum)
1 1.5
2 2
3 onwards 2.5

The interest would be computed on the original principal amount.

Scheme B:

The interest is computed on the amount owed at the beginning of the year
at 2% per annum.

If Johnny clears the loan at the end of 5 years, which scheme should he take
up? Justify your answer with working. [5]

FHSS/4E5NPrelim/4016/02/4048.)deed a home tutor? Visit smiletutor.sg
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(ii) The tables below show the exchange rates between Singapore dollars (SGD)

and US dollars (USD) given by Unity Bank and Dedicated Bank.

Unity Bank
Singapore Dollars
(SGD)
US Dollars (USD) Selling Buying
USD 1 1.342 1.327
Dedicated Bank
Singapore Dollars
(SGD)
US Dollars (USD) Selling Buying
USD 1 1.361 1.340

Unity Bank charges no commission and Dedicated Bank charges a

o 1 ] . .
commission of ) % for each transaction, subject to a minimum charge of

S$12.

(a) Mary is planning a trip to US and wants to buy USD650. Calculate, in
SGD, the least amount of money she needs so that she can buy the

USD from either bank.

(3]

(b) At the end of the trip, she went to Dedicated Bank and changed the
remaining USD150 back to Singapore dollars. Calculate the amount

of Singapore dollars she received.

(2]

[Turn over
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3 (a)

(b)

The coordinates of points A and B are (6, 2) and (— 3, 8) respectively.

G)  Find ‘ AB ‘ . 2]

- 5 .
(ii) Given that BC = ( j, express OC as a column vector. [1]

(i) If AD =( | j name the quadrilateral ABDC.

Justify your answer using vectors. [3]

The following table shows the number of boxes of ice-cream bought by April

and May.

Chocolate Strawberry Vanilla
April 5 8 3
May 6 4 5

The price of each box of chocolate, strawberry and vanilla ice-cream is

$9.80, $6.20 and $8 respectively.

>i) Represent the data in the table by a 2x3 matrix P. [1]

(ii) Write down a matrix Q such that PQ will give the amount spent by

April and May respectively. Evaluate PQ. Explain what the elements
in PQ represent. [3]

(iii)  Write down another matrix such that the product with PQ will give the

total amount spent by both of them. Evaluate this product. [2]

Carousell-examguru
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4 Matchsticks are used to form shapes of squares. The table below shows the square

number (&), the number of matchsticks on each side (n), the total number of

matchsticks used to form the square (7)) and the area of the square formed (A).

N=1
N=2
N=3
Square number (N) 1 2 3 9
No. of matchsticks per side 1 3 5 P
(n)
Total number of matchsticks 4 12 20 q
(7)
Area (A) units? 1 9 25 r
@) Write down the value of p, of ¢ and of r. [2]
(i) Express n, T and A in terms of N. [3]
(iii) Find the value of N if A = 169 units?. [2]
>iv) Find the largest possible area of the square that can be formed with 168
matchsticks. [3]
[Turn over
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5 @ @) Factorise 6x” +22x—40. [2]

(ii) Hence, find the value(s) of 2a —2b given
3a® +3b> +1la—11b—6ab—20=0 and a <b. [3]

4x-2 6x+12

2

b i Express -
() @ P x+1 2x° =2

as a single fraction in its simplest form. [3]

2x—1_ 3x+6
x+1 2x*-=2

(ii) Using the result in (b) (i), solve =3, giving your

answers correct to two decimal places. (4]

6 The diagram below shows a circle with diameter BD passing through the points A, B,
Cand D. AT and BT are tangents to the circle at A and B respectively. BD and AC
intersect at X. Given that Z/BAC =55° and ZABC =75°,

(a) calculate, stating your reasons clearly,

(@) ZCBX , [2]
(ii) ZADC, [1]
(iii) LATB. [3]
(b) Find the diameter of the circle given that BT = 8 cm. [2]
T
B
A
C
D
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Answer the whole of this question on a sheet of graph paper.

The value of car, currently estimated at $140 000, depreciates at 15% each year.

The value of the car, $V, in terms of n, is given by V = 140000(0.85)" where n is

the number of years from now.

The table below shows some corresponding values of n and V where values of V are

corrected to the nearest whole number.

n 0 1 2 3 5 7

V | 140000 | 119000 | 101150 | 85977 62119 44881
(a) Find the value of p and of g.

(b)  Using a scale of 2 cm to 1 year, draw a horizontal axis for 0 <n <7 and a

scale of 2 cm to $10 000, draw a vertical axis for 40000<V <140000. On

your axis, plot the points and join them with a smooth curve. [3]

(c) The owner decides to sell his car if the cost incurred is not more than 40% of
the original value. Use your graph to estimate the value of n when he can sell

his car. [2]

(d) By drawing a tangent, find the gradient of the curve at n=2. Explain the

significance of this gradient. [3]

[Turn over
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8 In the diagram below, A, B, C and D are four points on level ground with A due west
of B.
D

Given that AC =50 m, CD =30 m, AD =70 m, ZCAB =50° and ZABC =60°,

calculate

(a) @) the length of AB, [2]
(ii) ZCAD, (2]
(iii)  bearing of D from A. [1]

(b) A vertical building of height 30 m is at A. A man of height 1.75 m walks from
D to C. Find the largest angle of depression from the top of the building to the
top of the man’s head. [3]

© A boy walks due east from A until he reaches a point P which is equidistant

from B and from C. Calculate the distance of PB. [3]

[Turn over
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13

The Mathematics test scores of 25 students are presented in the following stem-and-

leaf diagram.

Stem Leaf

4 §s556

5 0124668
6 01346789
7 01112

8 2

Legend: 4 |5 means 45 marks

Carousell-

(a) Find the value of s given that the range is 39. [1]
(b) Find the median mark. [1]
(c) A Distinction grade is awarded for students who score x marks and above.
Given that 20% of the students obtained a Distinction grade, find x. [2]
(d) Find the mean and standard deviation of the test scores. [3]
(e) A moderation is to be done and 4 marks are to be added across all scores.
Explain how the median and standard deviation of the marks would be
affected by the moderation. [2]
() Two students are chosen at random. Find the probability that both students
have obtained different scores in the test. [2]
[Turn over
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10 Figure 1 shows a simplified model of a trophy consisting a sphere, a bifrustum and
two cylinders. A bifrustum is made up of two frustums. Each frustum is made by

slicing the top off a right circular cone as shown in Figure 2.

The cylindrical bases are made of oak and the bifrustum and sphere are made of teak.

A
4 cm
Y
A
12 cm
Y
A /A\ A
12 cm Y
X / \ xcm
15 cm / g \
Y
> :
Y
A
5 cm 12 cm
Y
Y
Fig 1 Fig2
@) Calculate the amount of teak needed to make a frustum. [3]

(ii) The trophy will be unstable if the mass of the bifrustum and the sphere is 10%
greater than the mass of the cylindrical bases. Given that the densities of oak
and teak are 2.7 g/cm® and 0.63 g/cm? respectively, will the trophy be

unstable? Justify your answer with calculations. [5]

End of paper
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Answers
1 (a)
2 @)
(i)
3 (a)
(b)
4 (1)
(i1)
(iv)
5 (a)
(b)
6 (a)
7 (a)
©

Carousell-
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4930 cm? (b) (i) SAS test (ii))  ASA test

Scheme B because the total amount payable is lesser than that of Scheme A

(a) SGD 896.65 (b) SGD 189
(1) 10.8 units (i1) (J (iii))  Trapezium
9.80
0 p 5 8 3 (i 0=|620]. PO 122.60
i = il =(6.20 |, =
6 4 5 g 123.60

122.60
J =(246.20)
123.60

i (1 1), 1)(

p=17,q=068, r=289
n=2N-1,T=42N-1), A=2N-1) (i) N=7

1681 units?

) 2(3x—4)x+5) Gi) -10

4x* —9x—4

5 (ii) 0.21 or -4.71
x° -1

)
(1) 35° (i) 105° (i)  80°  (b) 13.4 cm

p =73 081 (nearest whole number), g = 52 801 (nearest whole number)

0<n<3.2 d  -16250
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Carousell-

(a)
(b)

(a)
(d
(e)

®

(a)

16

@) 543 m (ii) 21.8° (iii)  018.2°
33.1° (©) 442 m
3 (b) 61 marks (©) 71

Mean = 60.44 marks, standard deviation = 10.2 marks
Median will increase by 4, no change in standard deviation

59
60

2150 m* (b) It will not be unstable.
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Marking Scheme [EM P2]

1 (a)

(b)

Let the midpoint of AB be M.
AO=BO =43 cm, OM =25 cm

CoS lZAOB =§
2 43

ZAOB =108.902° (to 3 dec pl) -- M1 [find angle]
Area of AAOB = %(43)2 x 5in108.902°

= 874.6427 cm? (7 sf) — M1 [find area of triangle]

360°-108.902°
360°

=4926.25...CBD

Area of segment = 874.6427 + X 7z(43)2 -- M1 [find total]

=4930 cm? (3 sf) -- A1 [final answer with units]

@) Given that ABCD is a parallelogram, DA = CB.
Given DA = DE, therefore CB = DE. — M1
ZDAB = ZBCD (opposite angles of parallelogram)
ZDAB = ZEDC (ADAB = AEDC)
.. ZBCD = ZEDC -- M1
In ADEC and ACBD,
CB = DE (S)
ZBCD = ZEDC (A)
DC = CD (common) (S)
.. ADEC = ACBD (SAS) -- M1

(i) In ADEF and ACBF ,
DE = CB (from bi) (S)
ZDFE = ZCFB (vertically opposite angles) (A)
ZDEF = Z/CBF = ZEDF = ZBCF (A)

.. ADEF = ACBF (ASA) --M2
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(ii)

Scheme A:

Interest at the end of year 1 = % x50000=$750
Interest at the end of year 2 = % x50000=$1000

Total amount payable = $50000 +5000x 3 x % + 750 + 1000 -- M1

=$ 55500 -- Al

Scheme B:
2 5
Total amount payable = 50000x (1 + ﬁj

=$55204.04 (2dp) -- Bl

He should take up Scheme B because the total amount payable at the end of 5
years is lesser than that of Scheme A. — A2

(a) Unity Bank:
Amount needed = SGD 650x1.342

= SGD 872.30 -- Bl

Dedicated Bank:

Amount needed without commission = SGD 650x1.361
= SGD 884.65
0.5% of SGD 884.65 =SGD 4.42 (<SGD 12) --
Total amount needed = SGD 884.65 + SGD 12 = SGD896.65 -- M1
Thus, the least amount needed = SGD 896.65 -- Al

(b) Amount received = SGD 150x1.340-12 -- M1
=SGD 189 -- Al

Need a home tutor? Visit smiletutor.sg
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@ (@) 0% o= 2=
277 s )T e

(i) BC= >
=7

wosoc( |
“SH
)
o w2

Since AB =3CD, soAB// CD. — Ml

— (2) — (-4
BD = , AC = Ml

Since E # kA_(f , where k is a constant, so BD is not parallel to AC.

Given that there is only one pair of parallel sides, ABCD is a trapezium. — Al

® O P > 8 Bl
1 — —_
6 4 5
9.80
(i) Q=]620|--Bl and PQ 12260
11 = . - an = -
123.60
8
(i)  Matrix is (I 1). —BI
122.60
Product = (1 1 =(246.20) - BI
123.60

The total amount spent on the three types of ice-cream by April and May respectively.

Need a home tutor? Visit smiletutor.sg

85



Carousell-

@

(i)

(iii)

@iv)

(a)

p=17,qg=068,r=289 -- B2 for 3 correct, B1 for 2 correct

n=2N-1 --Bl
T=42N-1) --B1

A=(2N-1) Bl

If A=169, 2N —-1)° =169
2N -1=#13 --Ml
N =7 or N =-6 (rejected) -- Al

42N -1)<168 -- Ml

2N —-1<42

2N <43

N <215 -- Al

Largest possible value of N =21

Hence, largest possible area = 1681 units> -- Al
(i)  6x* +22x—40=23x—4)x+5) --B2

() 3@’ +3b> +1la—11b—6ab—20=0
6(a> —2ab+b*)+22(a—b)-40=0 -- Ml
6(a—b) +22(a—b)-40=0

2[3(a-b)-4][(a-b)+5]=0
a—b:g (rejected) or a—b=-5 -- Al

Hence, 2a —2b =2(a—b)=2(-5)=-10 -- Al
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4x=2 6x+12 4x-2  6(x+2)
x+1 2x7 -2 x+1 2(x+1)x-1)

(b) (1) -- M1 [factorisation]
(4x—2)x—1)-3(x+2)

(x + 1)(x — 1)
4x* —6x+2-3x-6

- E— -- M1 [simplification]
x —

4x* —9x—4
T 5 9x1 -- Al [answer]
x —

2x—1_ 3x+6 _3
x+1 2x?-2

2[2);—1_ 3x2+6j:6
x+1 2x* -2

4x* —9x—4
x* -1

(i)

=6 --Ml

4x* —9x—4=6x" -6
2x* +9x-2=0 - Ml
~9+./97 —4(2)(-2)
x:
2(2)

=0.21 or -4.71 (answers to 2 dp) -- Al

-- M1
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(a)

(b)

(a)
(b)

(©

(d)

1) ZBAD =90° (angle in semi-circle)
ZCAD =90°—-55°=35° -- Ml
ZCBX = ZCAD (angles in same segment)
=35°- Al

(ii) ZADC =180°—75° (angles in opposite segment)
=105° -- Al

(iii)  ZABD =75°-35°=40°
ZDBT =90° (tangent perpendicular to radius) -- M1
- ZABT =90°-40°=50° -- M1
ZATB =180°—2(50°) (angles sum of triangle)
=80° -- Al

tan 40° = %

OB = 8tan 40°
Diameter = 2(8 tan 40°) -- M1

=13.4 cm (to 3 sf) -- Al

p =73 081 (nearest whole number), g = 52 801 (nearest whole number) — B1
Graph — Plotted points Al
Smooth curve Al

Axes + Eqn + Scale Al
V2 00 x140000
100

V 284 000 -- M1
From graph, 0<n <32 -- Al

Gradient = 12500060000 _ -16250 -- M1 + Al

0.5-4.5

The value of the car is depreciating at a rate of $16 250 at n =2. — Al

[The rate of depreciation of the car at n = 2.]
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8 (a) (1) ZACB =180°-50°—-60° (angles sum of triangle)
=70°

AB _ 50 M1
sin70°  sin 60°

AB = — >0 xsin 70° = 54.25317...
sin 60°

=543 m (to 3 sf) -- Al

(i)  30% =50 +70” —2(50)70)cos ZCAD -- M1

-6500
—-7000

cos ZCAD =

Z/CAD = Cos_l(gj =21.7867...

=21.8°(to 1 dp) -- Al

(iii))  Bearing of D from A = 090° - 050°-021.7867°

=018.2°(to 1 dp) -- Al

(b) Let the shortest distance from A to CD be x.
1 1 )
3 (30)x = g(50)(70)sm 21.7867°

x=43.3011 (to 6sf) -- M1

Let the largest angle of depression be 6.

30-1.75

tanfg = ————
433011

6 =33.1° (to 1 dp) -- Al

The largest angle of depression is 33.1°.
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(©

(a)

(b)

()

(d)

(e)

®

Triangle BCP is an equilateral triangle.
ZAPC =180°—-60° (angles on a straight line)
=120°
AP 50

sin10° sin120°

AP =10.02558 m (to 7 sf) -- Al

PB =54.25317 - 10.02558
=44.2 m (to 3 sf) -- Al

Lowest score = 82 — 39 =43
So,s=3 --Bl
Median = 61 marks -- Bl

Number of students awarded Distinction = % x25=5 --Ml

So,x=71 -- Al

Mean = % =60.44 marks -- Bl

Standard Deviation = \/ %9519 —60.44> --Ml

= 10.2 marks (to 3 sf) -- Al

The median will increase by 4 marks to become 65 marks. — Al

There will be no change in the standard deviation. — A1l

P (both with different scores)
= 1 — P (both with same scores)
=1-[P(45,45)+P (56,56) + P (71,71) ]
2 1 2 1 3 2

—_— X — —— X — -

25 24 25 24 25 24

=2 Al

60
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(a)

(b)

By similar triangles,

x 6
x+12 9

O9x=6x+72
3x=172
x=24 --Ml1

Volume of teak used = %7[@)2 (36) - %ﬂ'(6)2 (24) -- M1

=2148.849 cm? (7 sf)
=2150 cm? (to 3 sf) - Al

Total volume of teak needed = 2x2148.849 + ;171'(2)3

=4331.208 cm® (7 sf)

Mass of teak needed = 4331.208x0.63 =2728.661g (7 sf) -- M1

Total volume of oak needed = 7(3)*(15)+ z(9)*(5)

=1696.46 cm? (to 6 sf) -- M1

Mass of oak needed = 1696.46x 2.7 =4580.44¢ (to 6 sf) -- M1

Mass of teak  2728.661

= =0.596 (to 3 sf) (<1.1) -- M1
Mass of oak  4580.44

The trophy will not be unstable. — A1l

End of marking scheme
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Mathematical Formulae

Compound Interest

Mensuration

n
Total amount = P(l + L)
100

Curved surface area of a cone = mrl

Surface area of a sphere =

Volume of a cone = %nr h

4nr2

2

4
Volume of a sphere = 3 o

1
Area of a triangle = 5 absin C

Arc length = r@, where @is in radians

1 .. .
Sector area = 5 r29 , where @is in radians

Trigonometry

a b c

sinA sinB sinC

a’>=b?+c?>—2bccos A

Statistics

M
By

Mean =

™M
~

N

Standard deviation =

D f

)
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Answer all the questions.

2
1 (a) Calculate7 1 3 /w .
3 sin 28°

Write down the first six digits on your calculator display.

(b) Write your answer to part (a) correct to 2 significant figures.

Answer (@) ....ooooiiiiii [1]
(D) o [1]
2 (a) Arrange the following numbers in ascending order:
1 1 3 oo
—, 5-%, 522x107, 0.05.
20 4
ARSWET (A) oo [1]
(b) State which of the following number(s) is / are irrational:
0.3, % VIx2J7, 343,
Answer (D) ... [1]
3 The length of each side of a cube is increased by 40%.
Find the percentage increase in the total surface area of the cube.
AnSwer ..., % [2]
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4 Given that (2x — 5)(x + a) = 2x> + bx — 5 for all values of x, find the values of « and b.

Answer a4 = .............

5 Two numbers p and ¢, written as the products of their prime factors, are

p=2>x3"x5%and g=22x3>.

(a) Find the HCF of p and gq.

(b) Find the smallest positive integer k such that (p x g x k) is a perfect cube.

6 Local time in Singapore is 7 hours ahead of local time in London. Singapore Airlines
SQO007 departed London on Monday at 19 16 London time. The flight arrived at
Singapore on Tuesday at 15 51 Singapore time. Calculate how long the flight took,
giving your answer in hours and minutes.

Answer .......... hours .......... minutes [2]
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7 The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area
in square millimetres, of the micro-organism, giving your answer in standard form.

ARSWEF oo mm? [2]
8 The graph below shows the sales of computer notebooks made by Angie over a period
of 6 months in 2016.
No. of 4

computer 16
notebooks 8
sold

[\
S~

—

n

o

Jan Feb Mar Apr May Jun

Explain why the graph is misleading.
ATUSWET o e e e

.................................................................................................... [2]
9 Two of the interior angles of a hexagon are 2x° and (5x—200)°. The remaining
interior angles are 90° each. By forming an equation in x, find the value of x.
Answer X= .......cciiiiiieia... [2]
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10  In the diagram, the points B, C, D and E lie on a circle with centre O. PQ is a tangent to
the circle at D. ABC and AEOD are straight lines. ZOCB = 54° and ZOAB = 30°.

0

P

Find, giving reasons for each answer,

(a)
(b)
(©)
(d)

ZADC,
ZCDO,
ZACE,
Z/CBE.

Answer (@)..........cooiiiiiii. ° 2]
(D) ° 1]
(€ ° 2]
()i ° 1]
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11 ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of
congruent triangles, show that AD = BE. State your reasons clearly.

A

...................................................................................................... [2]
12 Janet has $50000 to invest for 3 years. She invests her money in a unit trust with
returns equivalent to 2% per annum interest, compounded every 3 months.
Calculate the amount of interest she will get at the end of 3 years.
Answer $ ... [2]
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P
13 (a) Given that (i) x 8 =1, find the value of p.

-2
o[22
(b) Slmphfy( E J

(D) oo, [2]
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14  The equations of the three graphs shown below are in the form y =n+x"".

State the value of n for each of the following graph.

(a) vt
(b) vA
) y 4

Answer (@) n=................. [1]

x= (b) n=..oei [1]

(€ n=.iiiiiiinn, [1]

15 In the answer space, sketch the graph of y =5— (x + 1)2 , indicate clearly the turning

point and the intercepts on the x and y-axes (if any).

Answer (2]
y A

v
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A={x:
B={x:
C={x:

Page 10 of 18

x is an integer and 1 < x <24 }
x is a perfect square }

x is a factor of the number 24 }

x + 1 is divisible by 6 }

(i) List the elementsin AN C.

(i) Findn(B'UC).

(b) State the set notation of the shaded region in following Venn Diagram.

Answer (b).....coooiiiiiiiiiii. [1]
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N -7
17  Given that point A(4, 2) and AC 2( 3 j

(@ Find |cal.

Answer (@) .....oovviiiiiiinn.. units [1]

(b) The point P lies on CA such that PA = k CA .

— (4-Tk
(i) Show that OP = .
2+ 3k

Answer (b)(i) (1]

(ii) Given that point P lies on the y-axis, find the coordinates of P.

Answer (b)) P(......... R, ) [2]
Need a home tutor? Visit smiletutor.sg
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18  Consider the number patterns in the table below. The first three terms of each column

have been given.

Row, n S T U
1 4 16 16
2 8 32 30
3 12 48 44
7 p q r
n

(a) Find values of p, g and r.

(b) Write down the equation connecting S and 7.

(¢) Write down the equation connecting U and n.

(d) Betty said that 256 can be found in column U.
Write whether you agree or disagree with Betty. Give reason(s) for your answer.

Answer (@) p=......... s = i, S F= ... [1]
(D) e [1]
(0 e [1]
d I, with Betty. Thisisbecause .............ccoevviiiiiiiiiiiiinn.n.
.................................................................................................. [1]
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19 The frequency table shows the number of countries that a group of students had

visited.

Number of countries 0 1 2 3

Number of students 2 8 6 X

(a) Given that the mode is 1, state the largest possible value of x.

(b) Given that the median number of countries visited is 2, find the largest possible

value of x.

(¢) Given that the mean number of countries is more than 2, find the smallest
possible value of x.

Answer (@) X=...cccoviiiiiiiinnnn... [1]
(D) x= i [1]
(€) X= i [2]
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20 (a) The air resistance, R, is directly proportional to the square of the speed, V, of an
object when it is falling. The air resistance is 24 newtons at a certain speed. Find
the air resistance when the speed is increased by 50%.

(b) 48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts
are to be built in 72 hours?

Answer () c.ccooveeeeeeeeeecciinnnnen.. newtons [2]
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21  The diagram below shows the speed-time graph of the journey for the first 3 minutes of
a train. The train slows down to a stop when entering station J. After a brief stop of 60
seconds, it starts to move off with acceleration for 30 seconds before it gets out of

station J. Speed (m/s)
1!
80 e

60 f

40

20 -

0‘ 3'(1 60 Q0 120 150 180
Time (s)
(a) Find the deceleration of the train as it enters station J.
(b) Calculate
(i) the total distance travelled by the train in the first 3 minutes,
(ii) the average speed of the train, in km/h, in the first 3 minutes.

ARSWEr (Q) «.veeeeeee e m/s? [1]
B)A) oo m [1]
GU) oo km/h [2]

(¢) On the axes below, sketch the distance-time graph of the train for the first
3 minutes of its journey.

Answer (¢) (2]

Distance (m) A

[

0 > time (s)
90 Need a h%gne tltﬁgr? Visit smiletutor.sg
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22 P and R are points on the x-axis. TOR is a straight line parallel to the y-axis.
Area of APQR = 30 units®.
y A T

04, 5)
/
R

> X
P (0]
(a) Find the coordinates of
(i) point R,
(ii) point P.
(b) Find the length of PQ.
(¢) Find cos£ZPQT, giving your answer as a fraction.
(d) Given that PR = TR, find the equation of PT.
Answer (a)d) R(........ s eeeeiees ) [1]
@) P(........ s s ) [2]
D) oo units [1]
(€) i [1]

d) oo, S
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23 Five discs numbered 1, 3, 4, 6 and 7 are placed in a bag. A disc is drawn out of the bag
at random. Without replacing the first disc into the bag, a second disc is drawn.

(a) Complete the following probability tree diagram.

Answer (a) (2]

First draw Second draw

g
) o e
T e

[ J Even
(b) Find
(i) the probability that one disc is odd and the other is even,

(ii) the probability that both numbers drawn are smaller than 4.

(c) By drawing a possibility diagram in the space below, find the probability that the
sum of both numbers is a prime number.

Answer (B)A) ..ooovviiii [1]
) o [1]
(€) e [2]
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24  The diagram below shows a horizontal field ABC.
A 18 due north of B and C is due west of B.
Use a scale of 1 cm to 40 m, show all the constructions clearly.

(a) A lamp post, L, is located on a bearing of 290° from A, and 300 m from A.
(i) By construction, mark and label clearly the position of the lamp post L. [1]
(ii) Measure and write down the bearing of the lamp post L from point C.

(b) A gate, G, is located along the path of BC, equidistant from B and C.
By construction, mark and label clearly the position of the gate G. [1]

(¢) A circular flower bed is built such that it touches each side of the field at one
point.
(i) By constructing two angle bisectors, draw the circular flower bed and
label its centre O. [2]
(ii) Hence, measure and write down the actual radius of the flower bed.

Answer (a)(i)

(b)
(c)(®)
North
A
C B
Answer (@Q)(i) ............coooin. ° 1]
(9101 ) m [1]

End of Paper 1
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Mathematical Formulae

Compound Interest

Mensuration

n
Total amount = P(l + L)
100

Curved surface area of a cone = mrl

Surface area of a sphere =

Volume of a cone = %nr h

4nr2

2

4
Volume of a sphere = 3 o

1
Area of a triangle = 5 absin C

Arc length = r@, where @is in radians

1 .. .
Sector area = 5 r29 , where @is in radians

Trigonometry

a b c

sinA sinB sinC

a’>=b>+c?>—2bccos A

Statistics

M
By

Mean =

™M
~

N

Standard deviation =

D f

)
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Answer all the questions.

2
(a) Calculate7 1 3 /w .
3 sin 28°

Write down the first six digits on your calculator display.

(b) Write your answer to part (a) correct to 2 significant figures.

B1
Answer (a) ........ 003095 .............. [1]
0.031 =
(b) ... A .- N [1]
(a) Arrange the following numbers in ascending order:
1 1 3 oo
—, 5—-% , 522 %107, 0.05.
20 4
0.05 0.0525 0.00522 0.050505...
1 .. 1 B1
522%x107, — ,0.05, 5-%
Answer (a) 20 ............... 4 ............. [1]
(b) State which of the following number(s) is / are irrational:
03, Z. Jix2J1. 3/3.
5 B1
. 303
Answer (b) e [1]
The length of each side of a cube is increased by 40%.
Find the percentage increase in the total surface area of the cube.
2 2
% increase in surface area = w x100% M1
= 11.76-6 %< 100%
6
= 96%
96 Al
Answer ..., % [2]
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4 Given that (2x — 5)(x + a) = 2x> + bx — 5 for all values of x, find the values of @ and b.

2x* +2ax—5x=5a = 2x> +bx =5
-5a = -5 2a-5 =D
a=1 b=21)-5
=3

Answer a = L., b= [2]

5 Two numbers p and g, written as the products of their prime factors, are

p=2>x3"x5%and g=2%x3°.

(a) Find the HCF of p and gq.

(b) Find the smallest positive integer k such that (p x g x k) is a perfect cube.

(a) HCF = 2*x3% = 108

(b) (pxgxk) =2*x3x5xk
k =2°%x3
=12
B1
Answer (a) ........ 10 8 ................. [1]
B1
®) k= .12 [1]

6 Local time in Singapore is 7 hours ahead of local time in London. Singapore Airlines
SQO007 departed London on Monday at 19 16 London time. The flight arrived at
Singapore on Tuesday at 15 51 Singapore time. Calculate how long the flight took,
giving your answer in hours and minutes. 5h

Departure time from London (Singapore time) | 1 |

= 02 16 Tuesday M1 19 16 00 16 02 16
Mon Tue Tue
Arrival time at Singapore (Singapore time) )
— 1551 Tuesday h min
15 51
- 02 16
Duration of Journey
= 13 h 35 min 1335
Al

13 35
ARSWer \asi s RS tuitor? Visit Sl 5g
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7 The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area
in square millimetres, of the micro-organism, giving your answer in standard form.

1
Radius = 5 x9.04x 10° m
452 x 107 x 10° mm
452 x 1073 mm M1

Surface area = 47 (4.52 x 1073 ) 2
= 2.57 x 10* mm?

D Al
Answer .......... 257 X 10 ...... mm’ [2]
8 The graph below shows the sales of computer notebooks made by Angie over a period
of 6 months in 2016.
No. of 4

computer 16
notebooks 8
sold

[\]
S~

[
»

o

Jan Feb Mar Apr May Jun
Explain why the graph is misleading.

A The scale of the vertical axis is not consistent.
Ry e

.................................................................................................... [2]
9 Two of the interior angles of a hexagon are 2x° and (5x—200)°. The remaining
interior angles are 90° each. By forming an equation in x, find the value of x.
2x+ (5x-200)+4 (90) = (6-2)x 180 M1
7x+ 160 = 720
Tx = 560
x = 80
Al
Answer x= 80 ............... [2]
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10  In the diagram, the points B, C, D and E lie on a circle with centre O. PQ is a tangent to
the circle at D. ABC and AEOD are straight lines. ZOCB = 54° and ZOAB = 30°.

P

Find, giving reasons for each answer,
(a) ZADC,
(b) ZCDO,
(¢c) ZACE,
(d) ZCBE.

(a) ZCOD = 54°+30° (Ext Zof A)
= 84° M

180° —84° )
LZADC = T (Base £s of isos. A) }Al

= 48°

(b) £CDQ 90° —48° (tan L rad) } Al

= 42°

(c) 4DCE = 90° ( Rt. Z in semi-circle) M1 or ZCOE = 48° x 2 (L atcentre =2 Z at circumference)

ZADC = 180° —90° — 48° — 30° (£ sum of A)|| 4 = 96°
= 12° J ZACE = % (Base Zs of is0s. A)
= 42°
ZADC = 54°—42°
= 12°
(d) ZCBE = 180° —48° (s in opp segments are supp)}Al

= 132° Answer (@)............. a8 ° 2]
L) 2 ° 1]
(©) oo 2 .. ° 2]
Ao 132 .. ° 1]
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11 ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of
congruent triangles, show that AD = BE. State your reasons clearly.
A

C B

Answer In triangles JACDand BCE, e,

CD and CE ( sides of equil. ACDE )

. ZACD = ZBCE J

...................................................................................................... [2]
12 Janet has $50000 to invest for 3 years. She invests her money in a unit trust with
returns equivalent to 2% per annum interest, compounded every 3 months.
Calculate the amount of interest she will get at the end of 3 years.
12
Amount = 50000(1 + %) Ml
= $53083.8905
Interest = $53083.8905 — $50000
= $3083.89 (to 2 dp)
$3083.89 Al
Answer § ... e [2]
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P
13 (a) Given that (%) x 8 =1, find the value of p.

(22) x 20 =2°

2—2p+3 — 20 M1
-2p+3=0
1
1=
P 2
- (22)°
(b) Simplify ( E J
2142 )
ok
M1

Answer (a) p =

(1) IS - S [2]
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14  The equations of the three graphs shown below are in the form y =n+x"".

State the value of n for each of the following graph.

(a) y4

v

(b) yA

(0 y 4

»
= ( “y
v

Bl
Answer (a) n=2 ............ [1]
Bl
) n=..3 ... [1]
Bl
© n=..9...". [1]

15 In the answer space, sketch the graph of y =5— (x + 1)2 , indicate clearly the turning

point and the intercepts on the x and y-axes (if any).

Answer
y A

15

(2]

G1 correct shape

G1 label turning point
and x-y-intercepts

-3.24 0] 1.24

v
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16 (a) e ={x:xisanintegerand 1< x<24}={1,2,3,... 23}
A={x:xisaperfectsquare } ={1,4,9,16}
B = { x: xis afactor of the number24 } ={1,2,3,4,6,8,12}

C={x:x+1lisdivisibleby6} ={5,11,17,23}
(i) List the elementsin AN C.
(ii) Findn(B'uC(C).
(a) (i) B’ = {5,7,9,10,11, 13,14, 15,16, ... 23}
n(B’uC)=n(B’)

=n(€)-n(B)
=23-17

(b) State the set notation of the shaded region in following Venn Diagram.

Answer (B)....coovveiiiiiiiiiiiii. [1]
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17  Given that point A(4, 2) and AC :( 3 j

(@) Find |ca

=77 +(=3)*

= 7.62 (to 3 sf)

i

(b) The point P lies on CA such that PA = k CA .

— (4-Tk
(i) Show that OP = .
2+ 3k

Answer (b))

AP = OP- OA

OP = OA+ AP
4 —

= j+kAC
2

M P

4-Tk

~ 243 k} (shown)

(ii) Given that point P lies on the y-axis, find the coordinates of P.

B1

762 © !
Answer (@) .......... > O units [1]
[1]
Al
5
0 32
Answer (b)(ii) P(...0.... A Y 1)
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18 Consider the number patterns in the table below. The first three terms of each column
have been given.

Row, n S T U
1 4 16 16
2 8 32 30
3 12 48 44
7 p q r
n

(a) Find values of p, g and r.
(b) Write down the equation connecting S and 7.
(c) Write down the equation connecting U and n.

(d) Betty said that 256 can be found in column U.
Write whether you agree or disagree with Betty. Give reason(s) for your answer.

() 14n+2=1256

14n = 254
254
n = —
14
T
7
B1
( All 3 must be correct )
Answer (a) p=..2.$ ..... s c]—ll2 s —100 [1]
T=4S B1
(D) [1]
U=14n+2 B1
(0 e [1]
d) I dlsagree ...... with Betty. Thisisbecause ...........c.ccocoviiiiiiiiiiiin )
If N=256, n= 18% which is not a natural number. B1
OR (is not a positive integer ).
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19 The frequency table shows the number of countries that a group of students had
visited.

Number of countries 0 1 2 3

Number of students 2 8 6 X

(a) Given that the mode is 1, state the largest possible value of x.

(b) Given that the median number of countries visited is 2, find the largest possible
value of x.

(¢) Given that the mean number of countries is more than 2, find the smallest
possible value of x.

b) 2+8+(6-1) = x+4
15 =x+4
x =11

0(2) +1(8) +2(6) +3x +4(4)
2+8+6+x+4

3x+36
>
x+20

3x+36 > 2(x+20)
3x+36 > 2x+40

x >4

(¢) Mean =

smallest x =5

B1
Answer () X = ..ooiiiiiiiiiiiiiiinnnn, [1]
11
(b) )c=Bl ....... [1]
© x=..o.....BL 2]
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20 (a) The air resistance, R, is directly proportional to the square of the speed, V, of an
object when it is falling. The air resistance is 24 newtons at a certain speed. Find
the air resistance when the speed is increased by 50%.

(b) 48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts
are to be built in 72 hours?

(@) R =kV?, kconstant

24 = kV? = k:% M1

Rnew = k (I.SV) 2

% x2.25V?

54 newtons

(b) No. of men required to build 3 huts in 72 h

= E><@><4-8
2 72

60

. Extra no. of men needed = 60 — 48

=12
OR
48 men ---- 2huts ---- 60h
48 men ---- lhut ---- 30h
I man ---- Thut ---- 1440h M1
I man ---- 3 huts ---- 4320 h
60 men ---- 3 huts ---- 72h

. Extra no. of men needed = 60 — 48

=12

Answer () ..o teeeeeecicinnenn. newtons [2]
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21  The diagram below shows the speed-time graph of the journey for the first 3 minutes of
a train. The train slows down to a stop when entering station J. After a brief stop of 60
seconds, it starts to move off with acceleration for 30 seconds before it gets out of

station J. Speed (m/s)
1!
80 e

60 f

40

20 -

0‘ 31(1 6lU 90 120 150 180
Time (s)
(a) Find the deceleration of the train as it enters station J.
(b) Calculate
(i) the total distance travelled by the train in the first 3 minutes,
(ii) the average speed of the train, in km/h, in the first 3 minutes.
40-0 4

(a) Acceleration = —— = ——m/s

.. Deceleration = i m/s>
0-90 9 9

(b) (i) Total distance %(90)(40)+%(30)(80)

1800 + 1200
3000 m

3000m

T M1 A
3min - B1
3km Answer () .......... S m/s? [1]

(i1) Average speed =

= 60 km/h i) .o 80 A 2

(¢) On the axes below, sketch the distance-time graph of the train for the first
3 minutes of its journey.

Answer (c¢) [2]
Distance (m) 4 i i i G1 correct shape
3000 + i EJ G1 label correct distance
1800 - : | i
: : : > time (s
0 90 150 )
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22 P and R are points on the x-axis. TOR is a straight line parallel to the y-axis.

Area of APQR = 30 units®.

yA T

04, 5)
/
R

> X
P 0
(a) Find the coordinates of
(i) point R,
(ii) point P.
(b) Find the length of PQ.
(¢) Find cos£ZPQT, giving your answer as a fraction.
(d) Given that PR = TR, find the equation of PT.
(@@ R(4,0) (b) P(8,00 0(4,5)
| PO = Jl4-(B)F +(5-07
(i) —xPRx5=30
2 M1 = /144425
PR = 2x30 =12 units = 13 units
S P(=8,0)
(¢) cos LZPOT = —cos ZPOR
2 _3
13
(d) P(-8,0) T(4,12)
_12-0
4—(-8)
Equation of PT is Answer (a)(i) R (4 , 0) [1] B1
y=0=1[x-(8)] Gi) P78, .0 )2 A1
D) oo units [1] B1
_3
©) oo, 13 [1]
@ ... = X8 (1] Al
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23 Five discs numbered 1, 3, 4, 6 and 7 are placed in a bag. A disc is drawn out of the bag
at random. Without replacing the first disc into the bag, a second disc is drawn.

(a) Complete the following probability tree diagram.

Answer (a) [2]
First draw Second draw

1,3,4,6,7 B1-- Odd

3 odd nos. , 2 even nos. . 7

Odd

l Even
2

Even

(b) Find
(i) the probability that one disc is odd and the other is even,

(ii) the probability that both numbers drawn are smaller than 4.

(c) By drawing a possibility diagram in the space below, find the probability that the
sum of both numbers is a prime number.

31 2 3
b) i) P(odd, even) + P(even,0dd) = =x— + =x—= or = 2x—x—
(b) 1) P( )+ P( ) s*5 * 3%2 5
_ 3
5
(i1)) P(both nos. <4) = g><l
' 5 4
-1
10
(©)
+ 1 4 6 7 P(sum = prime no.) = &
1 5 | 7 210
3 4 7 9 10 = P
B1
4 5 10 11
6 7 9 10 13 3 B1
r 8 10 11 13 Answer (b)@) .......... 5..i ................ 1]
— B1
Gi) ... 0 [1]
1
— B1
(3 2 [2]
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24  The diagram below shows a horizontal field ABC.
A 18 due north of B and C is due west of B.
Use a scale of 1 cm to 40 m, show all the constructions clearly.

(@) A lamp post, L, is located on a bearing of 290° from A, and 300 m from A.
(i) By construction, mark and label clearly the position of the lamp post L. [1]
(ii) Measure and write down the bearing of the lamp post L from point C.

(b) A gate, G, is located along the path of BC, equidistant from B and C.
By construction, mark and label clearly the position of the gate G. [1]

(¢) A circular flower bed is built such that it touches each side of the field at one
point.
(i) By constructing two angle bisectors, draw the circular flower bed and
label its centre O. [2]
(ii) Hence, measure and write down the actual radius of the flower bed.

Answer (a)(i)

(b)
(c)(®)
North
A
C B
Answer (@Q)(i) ............coooii. ° 1]
(9101 ) m [1]

End of Paper 1
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Mathematical Formulae

Compound interest

Total amount = P [1 + Lj
100

Mensuration
Curved surface area of a cone = vl

Surface area of a sphere = 47

Volume of a cone = %727,2;1
4 5
Volume of a sphere = 3 7r-

Area of triangle ABC = %ab sinC

Arc length = 6, where 0 is in radians

1 .. .
Sector area = —r?@ , where 6 is in radians
2

Trigonometry

a b ¢

sinA sinB sinC
a’ =b* +c¢?> —2bccos A

Statistics

Mean = —f

2 f
2 Z fx
Standard deviation =
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(b)
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Answer all the questions.

Giventhat 8 x 4and 3 y 2,find

@) the least value of xy,

(i)  the greatest value of x* 3°.

Express as a single fraction in its simplest form

(i) x r.y z

xy  yz
)
(ii) 2 (x+y) 2
X+y+z 6x
2 2
It is given that 2pg = élq%

Express ¢ in terms of p.

[1]
[1]

(2]

(2]

(3]

In the diagram, OABCD is a semicircle with centre at O.

AD /] BC, angle CDA = angle BAD = %

B C

radians and OA =20 mm.

(1]

(1]
(1]
[3]
(1]

(2]

e >
A 20 0
2
(a)  Show that angle BOA = 3 rad.
(b)  Find the length of arc AB, leaving your answer in terms of
(¢)  Find angle BOC.
(d) Calculate the area of the shaded region.
(e)  Find angle BOA in degrees.
(f)  The unshaded region forms a company logo. An enlarged copy of the logo is made.
In the enlargement, AD = 60 mm. Find the area of the enlarged logo.
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The cash price of a car is $74 000. Mr Smith is introduced to two types of payment

schemes.
Scheme A Scheme B

Down payment 40% 60%

Simple interest rate 3.28% R %

(per annum)

Loan period (years) 5 5
(a)  Find the total amount that Mr Smith has to pay for the car, if he chose Scheme A.
(b)  If Mr Smith chose Scheme B, the monthly instalment he has to pay over 5 years is

$572.76. Calculate the value of R.

(c) One day the exchange rate between US dollar (US$) and Singapore dollars (S$)

Page 4 of 13

was US$1 =S$1.27 .

On the same day, the exchange rate between British pound (£) and US dollar was

£1 =US$1.33.

Calculate the cash price of the car in pounds, correct to the nearest pound.

(2]

[3]

(2]
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4  In the diagram, WXYZ is a trapezium and WX is parallel to ZY.
The point P on XZ is suchthat ZP : PX=1:3and WX : ZY =3 : 4.

It is given that WX =9a and WZ =b.

y Z
P
b
<« 14
X Oa
(a)  Express, as simply as possible, in terms of a and b,
(i) 7X, [1]
() wp, [1]
i) yw [1]
(b)  Show that the line XY is parallel to the line WP. [2]
(¢) Find, as a fraction in its simplest form,
() area of WZP [1]
area of WXP’
(ii) area of WZP [2]
areaof YXZ
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S Answer the whole of this question on a sheet of graph paper.
A group of friends founded a new social networking website. The table below shows the

number of members at the beginning of each week over a period of 7 weeks.

Week (x) 0 1 2 3 4 5 6 7

Total number 5 15 35 p 90 145 230 400
of members (y)

(@) Using a scale of 2 cm to 1 week, draw a horizontal x-axis for 0 x 7.

Using a scale of 2 cm to 50 members, draw a vertical y-axis for 0 y 400 .

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

(3]

(b)  Use your graph to estimate

(i) the value of p, [1]
(ii) the week that the total number of members reaches 300. [1]
(¢) (i) Bydrawing a tangent, find the gradient of the curve at x =4. [2]
(ii) What does this gradient represent? [2]

(d)  The group of friends wish to estimate what the total number of members will be

in one year’s time. They propose to extend the graph line up to week, x =52.

Explain why is it not possible to estimate the total number of members in this

way. [1]

6 The distance between two houses, P and Q, is 200 km. Joe travelled by car from P to Q
at an average speed of x km/h.
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(a) Write down an expression, in terms of x, for the number of hours he took to travel

from P to Q. (1]
(b) He returned from Q to P at an average speed of which was 5 km/h more than the

first journey.

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

from Q to P. (1]
(¢) The difference between the two times was 24 minutes.

Write down an equation in x to represent this information, and show that it reduces

to

x*+5x 2500=0. (3]

(d) Solve the equation x*+5x 2500=0, giving each answer correct to three decimal

places. [3]
(e) Calculate the time that Joe took to travel from P to O, giving your answer in hours,

minutes and seconds, correct to the nearest second. [2]

7 (a) Jim exercises on Monday and Wednesday.
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On Monday, he jogs for 10 minutes, cycles for 20 minutes and swims for 30
minutes.

On Wednesday, he jogs for 20 minutes, cycles for 10 minutes and swims for 15

minutes.
J C S
This information can be represented by the matrix Q = 102030 |Mon .
20 10 15 )Wed
(i)  Evaluate the matrix P = 60Q. [1]

(ii) Jim’s exercising speeds are the same for Monday and Wednesday.

His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed is
1.3 m/s.

1
Represent his exercising speedsina 3 1 column matrix S. L]

(iii) Evaluate the matrix R = PS. [2]

(iv) State what the elements of R represent. [1]

(b)  The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of x% on

the cost price.

(i)  Write down an equation in C and x to represent this information and show

that it simplifies to

6000-100C = Cx. []

If the shirt is sold at $24, the shop makes a loss of 2x % on the cost price.
(ii) Write down an equation in C and x to represent this information. [1]
(iii) Solve these two equations to find the value of C and the value of x. [3]

(iv) Calculate the selling price of the shirt if the profit is 45% of the cost price.  [2]
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8 The diagram shows a triangular park BCD and the route that Ali has cycled.
Ali cycles from his home, A, on a bearing of 220°towards point B of the park. The

distance from A to B is 4.8 km. From B, he cycles to C, which is 6 km away, and he

continues to D.
C is due north of B. Reflex angle ABD=210° and angle BDC =35°.
C

(@) Show that BCD is an isosceles triangle. [1]

(b) Calculate the

(i) distance of AC, [3]
(ii) area of the park BCD, [2]
(iii) angle BAC, [2]
(iv)  shortest distance from B to CD. [2]

(c) A building stands vertically at B. The angle of depression of C when viewed from

the top of the building is 40°. Find the height of the building. 2]
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9 120 visitors took a survey on the number of hours they spent at the Gardens by the Bay
in February 2016.

The cumulative frequency curve below shows the distribution of the time spent.

120

100 it

80 S

Cumulative
frequency /
60 ’

40

T‘__ __

20

0 1 2 3 4 5 6 7 8 9 10

Time (hours)

(a) Use the curve to estimate
@) the median time, [1]
(ii)  the interquartile range of the times, [2]

(iii)  the percentage of visitors who spent at least 4 hours at the Gardens by the

Bay. (2]
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(b) It was discovered that the number of hours has been recorded incorrectly. The
correct number of hours was all 1 hour less than those recorded.

The box-and-whisker plot shows the correct distribution of hours.

| -

a b c d e
Find the value of
@ c, [1]
(i) e—a. (1]

(c) The table below shows the results of the survey conducted on another 120 visitors

on the number of hours they spent at the Gardens by the Bay in June 2016.

Number of hours spent (x h) Number of visitors
2<x 4 33
4<x 6 46
6<x 8 30
8<x 10 11

Calculate an estimate of the

(i) mean time that the visitors spent in June, [1]

(ii) standard deviation. [2]

(d) The programme management team at the Gardens by the Bay commented that the
visitors generally spent longer hours in February 2016 than in June 2016.

Justify if the comment is valid. [2]
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10 A solid cone is cut into 2 parts, X and Y, by a plane parallel to the base.
The length of AB = the length of BC.

Diagram I

(@)  Given that the volume of the solid cone is 6—34 m?, find the volume, in terms of

, of the frustum, Y. [3]

(b) In Diagram II, a rocket can be modelled from a cylinder of height, /4, 94.2 m with
a cone, X, on top and a frustum, Y, at the bottom. The cone, X, has a diameter, d>,

of 4 m and the frustum, Y, has a base diameter, d;, of 8 m. The parts X and Y are

taken from Diagram I above.

N \
~ -7 A

h=94.2

Diagram II

(i) Calculate the total surface area of the rocket. Give your answer correct to  [3]

the nearest square meter.

(ii)  Calculate the volume, in cubic metres, of the rocket. [1]

Methodist Girls’ School Mathematics Neset & Reghiototoy Evisiisatidetdtdnsg

Carousell- 139



Page 13 of 13

(iii) The rocket is designed to launch to the moon.

Useful information

Distance of moon from earth: 384 400 km

Speed of rocket: 800 km /minute

1 m® = 264 gallon

The rocket is filled with liquid fuel to a maximum of 95% of its
volume.

Rate of fuel consumption: 20 000 gallons /minute

Capacity of each external fuel tank: 3.2 10°gallons

How many external fuel tanks will the rocket require to sustain its journey

to the moon?

Justify your answer with calculations.
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Mathematical Formulae

Compound interest

Total amount = P [1 + Lj
100

Mensuration
Curved surface area of a cone = vl

Surface area of a sphere = 47

Volume of a cone = %727,2;1
4 5
Volume of a sphere = 3 7r-

Area of triangle ABC = %ab sinC

Arc length = 6, where 0 is in radians

1 .. .
Sector area = —r?@ , where 6 is in radians
2

Trigonometry

a b ¢

sinA sinB sinC
a’ =b* +c¢?> —2bccos A

Statistics

Mean = —f

2 f
2 Z fx
Standard deviation =
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Answer all the questions.

(@) |Giventhat 8 x 4and 3 y 2,find
(i) the least value of xy, [1]
-16
(i) | the greatest value of x* 3°. [1]
64
(b) | Express as a single fraction in its simplest form
i xX—z (2]
Xz
iy | XOty-2) 2]
3
(¢) |Itis given that 2pg =, f#

Express ¢ in terms of p.

In the diagram, OABCD is a semicircle with centre at O.

AD /] BC, angle CDA = angle BAD = %

B C

radians and OA =20 mm.

A 20 0 > D
(a) | Show that angle BOA :g rad. [1]
ABOA is an isosceles triangle
Methodist Girls’ School Mathematics Nedat & Rortiontudoy Evisiisativetdfdosg

Carousell-

143



Page 4 of 15

(b) | Find the length of arc AB, leaving your answer in terms of [1]
87 mm
(¢) | Find angle BOC. [1]
7 rad
5
(d) | Calculate the area of the shaded region. [3]
69.2 mm’®
(e) Find angle BOA in degrees. [1]
72°
(f) | The unshaded region forms a company logo. An enlarged copy of the logo is made.
In the enlargement, AD = 60 mm. Find the area of the enlarged logo. [2]
1260mm”
The cash price of a car is $74 000. Mr Smith is introduced to two types of payment
schemes.
Scheme A Scheme B
Down payment 40% 60%
Simple interest rate 3.28% R %
(per annum)
Loan period (years) 5 5
(a) | Find the total amount that Mr Smith has to pay for the car, if he chose Scheme A. | [2]
$81281.60
(b) | If Mr Smith chose Scheme B, the monthly instalment he has to pay over 5 years is
$572.76. Calculate the value of R. [3]
R=3.22
(¢) | One day the exchange rate between US dollar (US$) and Singapore dollars (S$)
was US$1 = S$1.27 .
On the same day, the exchange rate between British pound (£) and US dollar was
£1 =US$1.33.
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Calculate the cash price of the car in pounds, correct to the nearest pound. 2]
£43810
In the diagram, WXYZ is a trapezium and WX is parallel to ZY.
The point P on XZ is such that ZP : PX=1:3and WX : ZY =3 : 4.
It is given that WX =9a and WZ =b.
% Z
P
b
h W
X Oa
(a) | Express, as simply as possible, in terms of a and b,
® | ZX=_b+9a [1]
. 3 1
() | = +3a) [1]
4
i | P12 [1]
(b) | Show that the line XV is parallel to the line WP. 2]
. R
Since WP = ZXY
XY is parallel to WP.
(¢) | Find, as a fraction in its simplest form,
(1) areaof WZP _ 1 [1]
areaof WXP 3
i |3 2]
6
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5

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

A group of friends founded a new social networking website. The table below shows the

Page 6 of 15

number of members at the beginning of each week over a period of 7 weeks.

Week (x) 0 1

Total number 5 15
of members (y)

35

90

145

230

400

(@) Using a scale of 2 cm to 1 week, draw a horizontal x-axis for 0 x 7.

Using a scale of 2 cm to 50 members, draw a vertical y-axis for 0 y 400 .

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

(b)  Use your graph to estimate

(i) the value of p,

(ii) the week that the total number of members reaches 300.

(¢) (i) Bydrawing a tangent, find the gradient of the curve at x =4.

(ii) What does this gradient represent?

(d)  The group of friends wish to estimate what the total number of members will be

in one year’s time. They propose to extend the graph line up to week, x =52.

Explain why is it not possible to estimate the total number of members in this

way.

(3]

[1]
[1]
(2]
(2]

[1]
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The distance between two houses, P and Q, is 200 km. Joe travelled by car from P to Q
at an average speed of x km/h.
(a) | Write down an expression, in terms of x, for the number of hours he took to travel
from P to Q. [1]
time = @h
X
(b) | He returned from Q to P at an average speed of which was 5 km/h more than the
first journey.
Write down an expression, in terms of x, for the number of hours he took to travel
from Q to P. [1]
time _ 200 h
x+5
(d) | Solve the equation x*>+5x 2500=0, giving each answer correct to three decimal
places. [3]
47.562 or —52.562
(e) | Calculate the time that Joe took to travel from P to Q, giving your answer in hours,
minutes and seconds, correct to the nearest second. [2]
4h 12min18sec (nearest sec)
(a) | Jim exercises on Monday and Wednesday.
On Monday, he jogs for 10 minutes, cycles for 20 minutes and swims for 30
minutes.
On Wednesday, he jogs for 20 minutes, cycles for 10 minutes and swims for 15
minutes.
J C S
This information can be represented by the matrix Q = 102030 |Mon .
20 10 15 )wed
(i) | Evaluate the matrix P = 60Q. [1]
600 1200 1800
1200 600 900
(i) | Jim’s exercising speeds are the same for Monday and Wednesday.
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His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed is
1.3 m/s.

Represent his exercising speeds ina 3 1 column matrix S.

4
S=| 55
1.3
(iii) | Evaluate the matrix R = PS. [2]
R = 11340
9270
(iv) | State what the elements of R represent. [1]

The elements of R represent the distance, in metres, that Jim has exercised
on Monday and Wednesday, respectively. A1l

(b) | The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of x% on
the cost price.
(i) | Write down an equation in C and x to represent this information and show
that it simplifies to
6000-100C = Cx. (]
If the shirt is sold at $24, the shop makes a loss of 2x % on the cost price.
(ii) | Write down an equation in C and x to represent this information. [1]
100C —2400=2Cx
(iii) | Solve these two equations to find the value of C and the value of x. [3]
C =48
x=25
(iv) | Calculate ghe sglling price of the shirt if the profit is 45% of the cost price. [2]
$69.60
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8 | The diagram shows a triangular park BCD and the route that Ali has cycled.
Ali cycles from his home, A, on a bearing of 220°towards point B of the park. The

distance from A to B is 4.8 km. From B, he cycles to C, which is 6 km away, and he

continues to D.
C is due north of B. Reflex angle ABD=210° and angle BDC =35°.
C

(b) | Calculate the

(i) | distance of AC, [3]
3.86km” (to3sf)

(ii) | area of the park BCD, [2]
16.9km’
(iii) | angle BAC, 2]

87.0° (to1dp)

(iv) | shortest distance from B to CD. 2]

3.44km (to3sf)

(¢) | A building stands vertically at B. The angle of depression of C when viewed from

the top of the building is 40°. Find the height of the building.

5.03km (to3sf)
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%
(b) | It was discovered that the number of hours has been recorded incomrectly. The
comect number of hours was all 1 hour less than those recorded.
The box-and-whisker plot shows the correct distribution of hours.
| \
a b C d £
Find the value of
m Jc. [1]
¢ = 5.9 hours
(1) £ —d. [1]
g —i = § hours
(c) | The table below shows the results of the survey conducted on another 120 visitors

on the number of hours they spent at the Gardens by the Bay in June 2016.

Number of hours spent (x h) Number of visitors
2<x 4 33
d<x 6 46
b<x 8 30
f<x 10 11

Calculate an estimate of the

{I) | mean time that the visitors spent in June,

5.32 hours ({to3sf)

[1]

(i) | standard deviation.
standard deviation =1.86 hours (to 3 sf)

[2]

(d)

The programme management tzam at the Gardens by the Bay commented that the

visitors generally spent longer hours in February 2016 than in June 2016.

[2]

Justify if the comment is valid.

Median in June is 4<x 6.
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The comment is invalid as median is in February (5.9 hours) is within the median

classin June (4<x 6).
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10 | A solid cone is cut into 2 parts, X and Y, by a plane parallel to the base.

The length of AB = the length of BC.

Diagram I

(a) | Given that the volume of the solid cone is 6—34 m?, find the volume, in terms of

, of the frustum, Y.

5—67r m’

(b) | In Diagram II, a rocket can be modelled from a cylinder of height, i, 94.2 m with
a cone, X, on top and a frustum, Y, at the bottom. The cone, X, has a diameter, d>,

of 4 m and the frustum, Y, has a base diameter, d;, of 8 m. The parts X and Y are

taken from Diagram I above.

M1 /\ A

X
JASNE
Al —>

»d
Ll ]

h=94.2

Diagram IT

(i) Calculate the total surface area of the rocket. Give your answer correct to | [3]

the nearest square meter.

1305m” (to nearest square metre) M2

Al
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(ii) | Calculate the volume, in cubic metres, of the rocket. [1]

1250m’® (to3sf)

(iii) | The rocket is designed to launch to the moon.

Useful information

e Distance of moon from earth: 384 400 km

e Speed of rocket: 800 km /minute

e 1 m’=264 gallon

e The rocket is filled with liquid fuel to a maximum of 95% of its
volume.

e Rate of fuel consumption: 20 000 gallons /minute

e Capacity of each external fuel tank: 3.2 10°gallons

How many external fuel tanks will the rocket require to sustain its journey

to the moon? (4]

Justify your answer with calculations.

Therefore, number of external tanks required is 3.
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Mathematical Formulae

Compound Interest

n

r
Total t=p|ll+—
otal amoun p( 100)

Mensuration
Curved surface area of a cone = s/

Surface area of a sphere = 4

1
Volume of a cone = gmfzh
4
Volume of a sphere = EW

.
Area of triangle ABC = 5 absinC
Arc length =@, where @ is in radians

1, . .
Sector area = Er 0, where @ is in radians

Trigonometry
a b o
sinA sinB sinC
a*=b*+c*-2bccos A
Statistics

Mean

_2F
yf
andar viation = M— Eﬁz
Standard deviatio Ef Ef
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1 The Basal Metabolic Rate (BMR) is the number of calories one would burn with
NO activity. It is given by the following formula:
BMR for males=66+13.7xm+50xh-68xa,
where m is mass in kg, / is height in cm and a is age in years.
Given that m=65.5, h=170 and a=29,

(a) Calculate the BMR and write down the first five digits on your calculator
display.
ARSWeEr ....iiiiiiiiiii, Calories [1]

(b) Write your answer to part (a) correct to 3 significant figures.

ARSWer ..., Calories [1]

2 (a) Write down the next two terms in the sequence

21, 182, 161, 14, 11%,
3 3 3

(b) Write down an expression, in terms of 7, for the nth term of the sequence
8, 3, -2, -7, —-12, ...

ANSWET .ottt [1]

3 (a) Given that 243+97 =3°, find the value of x.

(b) A StarHub Smart TV Digital Video Storage Device has a capacity of
1 terabyte. If a drama television series episode takes up 2.94 gigabytes
of storage space, how many episodes can be recorded on the storage device?
Give your answer in standard form.

ANSWET .ot [1]
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4 In the diagram, AB = AC, LABC =51°, AB is parallel to DC and AC is parallel
to ED.

(a) Find x.

Answer x =

(b) Find y.

ANSWer V= ... it [1]

5 A True Fitness Branch Manager reported that there has been a marked

improvement in the monthly sales of gym membership from May to July by
presenting the following graph.

~
i
1

Total Number
of Memberships
(@)

[a)

May June July
Month

D
e

Explain why the graph is misleading and how the graph can be rectified.

Answer
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6 Simplify (p> -4)* —(p*+4)°.

ARSWEF oot [2]

7 (a) Identify the set shaded in the Venn diagram below.
g

A B

ANSWET Lot [1]

(b) Shade (CND")' in the Venn diagram below.

Answer &

@)

[1]

(¢) If PCQ and QNR={}, illustrate this information on the Venn diagram
below and shade PUQ.

Answer &

[1]
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8 By Coulomb’s law, the electric force, F N, between two balloons is inversely
proportional to the square of the distance, d m, between them.

(a) If F=0.626, when d =2, find an equation for F in terms of d .

Answer F= ... .., [2]

(b) Calculate the distance between the balloons when the electric force is IN.

ARSWET o m [1]

9 The Soup Spoon Restaurant sells soup in geometrically similar bowls of different
sizes. The regular sized bowl has a height of 8cm and capacity 250ml. The large
sized bowl has a height of 12cm and a base diameter of 21cm.

(a) Calculate the base diameter of the regular sized bowl.

ANSWET oottt cm [1]

(b) Calculate the capacity of the large sized bowl.

ANSWEF it ml [2]

10 (a) Factorise completely 2.25x* —0.64y".

ARSWEF o i [1]

(b) Factorise completely 9x° —4xy —18xyz +8y’z.

ARSWEF o i [2]
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11 The angles, in degrees of a quadrilateral ABCD are represented by these
expressions: Angle A=3y+40, angle B=5y-10, angle C =6y-20, and angle
D=2y+30.

(a) Calculate the value of y.

ARSWer ¥ = ... i [2]

(b) What is the name of the quadrilateral?

ARSWEF .. i [1]

12 Calculate the sum of the angles a, b, ¢, d, e, f, g, h, i, j, k, | and m in this
diagram.
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13 W, X, Y, Z are points on the circumference of a circle with centre O. Given that
/XYZ =135° and LOXW =27°,

Answer ZWX =.................... DECAUSE ..vieiii it
............................................................................................... [1]
(b) Find ZWO.

ANSWET . [2]

14 Two fair dice are tossed. Calculate the probability that

(a) both numbers obtained are even,

ANSWET . [1]
(b) the product of the two numbers obtained is a prime number,

ANSWET ., [1]
(c¢) the sum of the two numbers obtained is a prime number.

ANSWET ., [1]
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15 In the diagram, AB=CD =12cm, BC =CE =zcm and AB is parallel to EC.
D

12cm

zZCcm

G
12cm

A
v

Name the triangle that is congruent to triangle ABC. Justify your answer.

............................................................................................... [3]
16 (a) Sketch the graph of y=-2x+1)(x-3).
Answer
y
A
> X
0
[2]
(b) Write down the equation of the line of symmetry of the graph
y=—Qx+1)(x-3).
ANSWET . [1]
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17 In order to maintain a healthy lifestyle, 5 students in a certain neighbourhood
cycle to the same school.

(a) Below are four graphs and accounts by 4 students. Match each of the graphs
to the student’s name that best fit each of the accounts.

Distance (km) Distance (km) Distance (km) Distance (km)

5 | : 5 | i 5 ] i 5] i
Time o7 8Tlme Time 073 8Tlme

0738 0738
Graph / Graph 71 Graph 111 Graph IV

Aloysius: I was on my way to school when a cat suddenly cut into my
path! Luckily, I managed to brake on time. After [ got over the
shock, I realized I was going to be late. So, I sped up!

Benedict: My teacher warned me not to be late again, so this time round, I
cycled faster and I was among the first few to reach school.

Charles: I just left home and discovered that I did not bring my wallet!
So I went home again but I still managed to reach school on

time.

Dominic: I cycled to school as usual and reached school before morning

assembly.
Answer Graph [l ......................... Graph Il ...........cccoiiiinn...
Graph Il ...........cc.ccoivinn... Graph IV ......oooiiiiiiiiiiii, [2]
(b) Write down what Edward might say based on the sketch of his travel graph
below.
Distance (km)
A
54
—» Time
ANSWEE <o
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18 The cumulative frequency curve and box plot show the distributions of marks
scored by 320 students in a Mathematics examination and 300 students inr an
Additional Mathematics examination respectively.

A Marks of 320 students for a Mathematics Examination in 2016

320

280

240

200

160 /

Cumulative Frequency

120

80

40

10 20 30 40 50 60 70 80 90 100
Marks

Marks of 300 students for an Additional Mathematics Examination in 2016

}_ |
| | | | |
I I I I I
12 35 51 60 96

Marks

v
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(a) Find the interquartile range for the Mathematics examination.

ANSWET .. [1]
(b) Here are two statements comparing the marks for the two examinations.
For each one, write whether you agree or disagree.
Give a reason for each answer, stating clearly which statistic you use to make

your decision.

(i) On average, students performed better for the Additional Mathematics
examination than the Mathematics examination.

(ii) A smaller proportion of the students scored less than 35 marks at the
Mathematics examination than at the Additional Mathematics
examination. [1]

Answer ..o because ...t

19 (a) Express —x” +7x—35 in the form —(x—a)’ +b.

(b) Hence solve the equation —x* +7x—5=0, giving your answers correct to two
decimal places.

Answer .................. and ...l [2]
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20 In the diagram, £QPS = ZQRP =90°, PQ =24 cm, QS =25cm, PST and QRS

are straight lines.

P
24cm
S n 0
/ < 25cm >
T
Calculate
(a) PS
ANSWEr ..ot cm [1]
(b) PR
ANSWET .ot cm [2]
(¢) cos20ST
ARSWEF o i [1]
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21 Challenger offers discounts to customers who pay $30 for a 2-year ValueClub

membership.
Ttem Members® discount
11" Apple MacBook Air 5% off
Seagate Backup Plus Shm 15% off
Portable Dove 2TR :
Valore Bluetooth Speaker 25% off

Dory wants to buy a MacBook Air which costs $1188. The salesperson suggests
that she joins as a member.

(a) How mmch less does she pay mn total if she joins as a member and buys the
MacBook Air?

After she jommed as a member and bought the MacBook, the salesperson offers
Dory a further 10% discount on the members’ pnce for a portable dove and
Bluetooth speaker in view of the Great Smgapore Sale.

(b) Wnite down and simplify a formula for the total amount, T, that she needs to
pay for a portable dnve and Bluetooth speaker. Use d and s to represent the

onginal prnce of a portable dnve and a Bluetooth speaker respectively.

Answer T= o [2]
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22 A pill box is in the shape of a regular heptagon with sides of length 3cm and has a
hole in the centre in the shape of a regular heptagon with sides of length 1cm.

The height of the pill box is 2cm. Calculate the volume of the pill box.

Need a home tutor? Visit smiletutor.sg

Carousell- 170



16

4(7a-3) N 52a+7) _5(5a-2) '
3 2

23 (a) Solve the equation

ANSWer @ = .......cooiiiiiiiiiiiii i, [3]
(b) Given that 2 is a solution of the quadratic equation 6(x-5)*+k =38, where k

is a constant, find the
(i) value of %,

Answer k= .. ... [1]

(ii) other solution.

ARSWEr X = oot [1]
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24 In the diagram, D is the point (8, 3) and the line passing through the points D

and F intersects the x-axis at the point E. Point G is on the x -axis such that the
line DG is perpendicular to the x -axis. Given that the area of the triangle DEG
is 6 units?, find

y
3 D (8,3)
|
|
i
£ ]
19} G » X
/F

(a) the coordinates of E,

Answer E(................... et ) [2]
(b) the equation of line FD,

ARSWEF o i [2]
(¢) the coordinates of F.

Answer F(........c......... et ) [1]
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25 In 2008, the International Court of Justice (ICJ) awarded the sovereignty of the
island, Pedra Branca (P) to Singapore. There are two maritime features near the
island: Middle Rocks (M) and South Ledge (S). Middle Rocks is due west of
Pedra Branca. The bearing of S from P is 200° with a distance of 1.0 Nautical
Miles (nm) between them.

(a) () Construct a scaled drawing of the Triangle MPS using the scale

1 cm to represent 0.1 nm. Line MP has been drawn for you. [2]
(ii) Construct the perpendicular bisector of line MP . [1]
(iii)  Construct the angle bisector of ZSMP . [1]

(b) A ship in distress sends a SOS signal for help at a location within the
Triangle MPS . The ship is known to be located in the triangle at a point
that is nearer to MS than MP and equidistant from M and P .
Mark a possible point with a cross and label the point as W . [1]
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Compound Interest

r "
= |+ —
Total amount p( - lﬂﬂ)

Mensuration
Curved surface area of a cone = a7l

Surface area of a sphere = 4

"
Volume of a cone= Em‘*h
4 s
Volume of a sphere = ?ﬂr

Area of triangle ABC= %m’: sinC
Arc length= r&, where # is in radians

1. 2 —_ !
Sector area s & . where @ isin radians

Trigonometry
a b e
sind sinB sine
a=b"+e?-2bccos A
Statistics

Mean =~%¢?

Standard deviation= ﬁc:- &
anaar evialion f f
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1 The Basal Metabolic Rate (BMR) is the number of calories one would burn with
MO activity. It is given by the following formula;
BMR formales=66+137xm+30xh—68xa,
where m is mass in kg, /& is height in cm and a is age in years.
Given that m=653, h=170 and =29,

(a) Calculate the BMR and write down the first five digits on your calculator
display.

Answer ..... lél{:’l ........... Calories [1]

(b) Write your answer to part (a) correct to 3 significant figures.

Answer ... \620 ... . Calories m

2 (a) Write down the next two terms in the sequence

21, 133, lﬁi+ 14,1 ]E.
¥ 3 3

Answer . qu".h_ ,‘} ......................... [1]

(b) Write down an expression, in terms of n, for the mth term of the sequence
8 3 =2, -7 =12, ..

Answer G_Eﬂ [1]

3 (a) Given that 2#3 9' =3“ find the value of x.

F= 3
'I-lht.
3 ~3"
coStax =% i
113';': lli _ Answer I"'*[1]

(b) A StarHub Smart TV Digital Video Storage Device has a capacity of
| terabytes. If a drama television series episode takes up 2.94 gigabytes of
storage space, how many episodes can be recorded on the storage device?
(ive your answer in standard form

Number of episedes = Ixi0*= 2. “I,‘Hrlu
= 3404 [,5519 {Lrﬂj‘

-3 thrf[?hj%jl
Answer . 3:HOX 10, e . & |
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4 In the diagram, AB= AC, LABC =351°, AB is parallel to DC and AC is parallel
to ED.

B —
(a) Find x.
=190~ 2x517 (Sum of L5 1a A)
S
L 3=39 Answer x=q“? [1]
(b) Find y.

LDCA= =38  (aly L5 MBIl <0)
Y= 1w0'-387 (iat Ly, acllED)

= \og
¥ = (o2 Answer y= I'Gl [1]

5 A True Fitness Branch Manager reported that there has been a marked
improvement in the monthly sales of gym membership from May to July by
presenting the following graph. -

-1
=
L
T

Total Number
of Memberships
o
F

LAy
=

; 4 ——
May June July
Month

Explain why the graph is misiﬂading and how the graph can be rectified.
| Aﬁw“ﬂ’fswﬁﬁzwﬂﬁw ﬂ.‘.‘t?.ﬁﬂﬁg‘:\.f.ﬁ, m;skw
enacked Tmpowement Tn the sles Mk the_goaph wers. 4o,

Shdrk frow zeco s Hhe nmgrﬂdﬁ“’\tq{- Wil nok be Snificant: Tre [
w_ﬂpl\ e LJE pg(a\ -F' 14"., o -l-ly;, VR c.ﬁl, hrly Jhard( Lrowy 700 -
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6 Simplify (p*-4)" -(p* +4)

= (P-4-p-O 44714

= [-E‘}[?Fa}
= *{sz

7 (a) ldentify the set shaded in the Venn diagram below.

LT

A

B

Answer ..

(b) Shade (CM D" in the Venn diagram below,

Answer &

(AogYn(puB)

(e) If PCQ and QM R={ }, illustrate this information on the Venn diagram

below and shade PUQ.

Answer £

(1]

[1]

[1]
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8 By Coulomb’s law, the electric force, F'N, between two balloons is inversely
proportional to the square of the distance, d m, between them.

(a) If F=0.626, when d =2, find an equation for F intermsof 4.
F= %1— where k is a Constant

ﬂ-ln1L:5;

A
k= 2-504% ) 7.504
F= ?:_:?_"' Answer F=....8 . cccceiriinineninnenc [2]
(b) Calculate the distance between the balloons when the electric force is N,

when F =1,
i = Z2- 504

dl’.
4% 2504
d= 1-5Fm (3 5ig fia) Forreom Lo G, - [1]

9 A Soup Spoon regular size bowl has a height of 8cm and capacity 250ml A
geometrically similar Soup Spoon large size bowl has a height of 12¢m and a base

diameter of 21em.

(a) Calculate the base diameter of the regular size bowl,
let v be fegular and L be large

.,
el

Answer ]q'cm [1]
A= 14w
(b) Calculate ﬂ'}F capacity of the large size bow].

=843 -35m1 Answer 343?5131! 2]

10 (a) Factorise completely 2.25x% - 0.64y°.

=% b 2

=iy
G- ty) (o)
Answer ...... Ugl_oiﬁ}uﬁtf f:i'.i'?;j} [1]

=(F5-089) (s +0.54)
(b) Factorise completely 9x” —4xy—18xyz+8y°z.
‘13.‘-413-'!.5:‘ atyz iy'e
= (4 x-4y) - ijz (1 -44)
S (@ ~242) (G -4y)
Answer Lxﬁzﬁﬂ{qx'q&') 21
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11 The angles, in degrees of a quadrilateral ABCD are represented by these
expressions: Angle A=3y+4(), angle B=5y-10, angle C =6y-20, and angle
D=2y+30.

(a) Calculate the value of y.
(39 +40Y+(5y -(0Y +(by ~20)r (29435) = 340" (sum of £5in quad-)
lb‘jﬁr 40" =340
|L,.:f:fl.‘.'.cr'
g'= 20"
S,y=20

(b) What is the name of the quadrilateral?
Lp=109’
LB=90
Lc =100’
£0=70° Answer %€ i 1]

12 Calculate the sum of the angles a, b, ¢, d, e, f, g, &, i, j, k, I and m in this
diagram.

i

Sumy oF Ls at 12 F:ﬂﬁ*s = 360 x 2
= 4320°

SUn of Toterior £ of Decagon =(10-2)x180°

= a4
Sumn of intecor L € ingle = \g0°
AN p I A f noB n » -]
OAb +C 434 4 fﬁ \ +1+},+Q+L+¢1= 4329~ 144p°— (80

= 3oty
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13 W, X, ¥, Z are points on the circumference of a circle with centre 0. Given that
£ XYZ =135° and LOXW =27°,

(a) Find ZWX . Give a reason for your answer.

Answer ZWX = 189152 45" because ..‘?‘.'.“ﬁ%?—ft.-fﬁ. o?fmll*Esi:ijﬁJt's

R KRNI vt s s sosssssissisrsises ()

(b) Find ZW0O .
LOWX=2F (base L of X&)
Zwo= 45°- 23"
=\§°

Answer iﬁ [2]

14 Two fair dice are tossed. Calculate the probability that

(a) both numbers obtained are even,

slyl el
RE;LrJ Fm‘b F¥X5 4
Answer ‘&[I]

(b) the product of thg two -r.‘:fmbers obtained is a prime number,
[ b= 0 _
AW R T

(¢) the sum of the two numbers obtained is a prime number.

< 18
R&F’J ?f‘o\;ﬂﬂ = '5

(5
5
Answer Nl iEnirsriiemrmatisss [1]
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15 In the diagram, AB=CD=12cm, BC=CE =zcmand AB is parallel to EC.

Name the triangle that is cnn%ruﬂm to triangle ABC. Justify your answer.

¢ A B

. &
1Z¢m

. LRBC= {DCE (corr /s CENBG) (A)

BC=CE=Zem (3)

S ANC=ADCE (SAS)

- [3]

16 {a) Sketch the graph of y=—(2x+1)(x-3).

Answer

when X =(,
Y= (1) (-3
=3
Y -iskeccept: ((§,3)
Wl'ﬂe.ﬂ H-:D
~ (240X -3)=0
jiﬁ—jiar:!
.:;{_-—in{-r_rq_?t'-

(=% :0) and (3,0)

-
=
[Fi

|
1

b) Write down the equation of the line of symmetry of the graph

}P-—{ZJ']'].J{I“'SJ. 3-{-‘.} ‘
gqn of line &jﬁmth’y L= "_'.'.'.'l -

Z

-

+ien

= ek
= | A
Answer ... X"\ e T R T

A-ind eccepd
Cud % and 3
H‘ln-ﬁ-trct?-k
cut 3

sasa [1]

Carousell-
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17 In order to maintain a healthy lifestyle, 5 students in & certain neighbourhood
cycele to the same school.

(a) Below are four graphs and accounts by 4 students. Match each of the graphs
to the student’s name that best fit each of the stories.

Distance (km) Distance (km) Distance (km) Distance (km)

5[ : 5 ﬁ[ i 5[ ,r
e .
B’ﬁ me me 073 B’I‘lme e ETllTJE

073 0738
Graph / Graph 7 Graph /1] Graph [V

Aloysius: 1 was on my way to school when a cat suddenly cut into my
path! Luckily, I managed to brake on time. After | got over the
shock, I realized I was going to be late. So. | sped up!

Benedict: My teacher warned me not to be late again, so this time round, I
cycled faster and | was among the first few to reach school.

Charles: [ just left home and discovered that | did not bring my wallet!
So | went home again but | still managed to reach school on
time.

Dominic: 1 cycled to school as usual and reached school before morning

assembly.
Answer Graph7 ..Dominie. ... Graph 11 .Shacles
Graph 117 ... YeNedick ... Graph v .. Noysius. . [2]
(b) Write down what Edward might say when given a sketch of his travel graph
below.
Distance (km)
54

t» Time

Answer . :.W8s_ Cyc ““j*“fﬂ"’““" " !‘:":"'.ll'."ﬁ"."! Ly tyre. was Princhared.
JLowalked Ao schoal theceafiter paling alang my bicycle as

Lqeikly as Tocould go that T il ey be late scheol.

=ik

Need a home tutor? Visit smiletutor.sg

183



Carousall-

11

18 The cumulative frequency curve and box plot show the distributions of the marks
of 320 students for 2 Mathematics examination and 300 students for an Additional
Mathematics examination respectively.

& Marks of 320 students for a Mathematics Examination in 2016
320 T 0 T ] -
R 513 paezagenan anaun Ao j'_"'

: :

280

|
1
|
-
|
I
Tl
1
1
i
1]
-
Tl
_'l
+
|_j..|.
|
/)
l"_

4 I 1
i T
i T ™ 1 ﬁ : | =p ot b
-4+ e "l ! HEEE .__!
ki ke ] L1 7 I J 1 I T 1
240 : o : T
T T T b o o f i I I 3=
! 1 I 1 P +
T 17 " HesssemzsEEn

1
.

[

!

=

- |
T
.
¥
M
ﬁn—ﬁ
il |
I
HEES
4
1
[

HE e &

S SR | L ' i
1 T " ¥

1t - - ; - : T
T O S i 1 | i
- 1 M | I
} i T T T T

11 B o

160 - H -
o | 1}

1

|
aus

|

}

1

1

]

i

Cumulative Frequency

un-"' - -

¥
i-.,;;._' ]

1T

12

1
|
- .
in -
{ gl
= b v e £ P

50 4 :

LI -
1 @ i WIS
4 el L g d B I
. +- 1 WEEEE
1] | 3] T ' m
! | TITTTE N
e o - - r I
#n 1]
1 L] al | I

11
r---.!.!

1
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EERED -
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Marks of 300 students for an Additicnal Mathematics Examination in 2016

— |

I I i | |
12 35 ] | 60 26
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(a) Find the interguartile range for the Mathematics examination.

'I"ﬁet*qw’;iit cange
= T4 ~ 4%

Answer .26 wmack§ N
= 2L warks [ ]

(b) Here are two statements comparing the marks for the two examinations,

For each one, write whether you agree or disagree.
Give a reason for each answer, stating clearly which statistic you use to make
your decision.

(i) On average, students performed better for the Additional Mathematics
examination than the Mathematics examination.

Answer D*mﬂﬁe .......... because .The median for, P Mikinal..

Mathomatics exomiantion Vs lower than the smedian for the

Wadhe makics @x dvinadion Lo, [1]

(ii) A smaller proportion of the students scored less than 35 marks at the
Mathematics examination than at the Additional Mathematics
examination.

Answer PocRE ... because . 1he, Yovre guactile
oo Mathe vetics exaninakion 16 """'5‘.\?'.". Hhan the loser
Auarhie., oo Ahe Addidiaal Methonalies examivtion. 1]

19 (a) Express —x +7x—5 in the form —(x-a)” +b.
== (-39 -
== (=X - 54 (D)
& - (.1‘_ 1'}1'1‘?%

(b) Hence solve the equation —x” +7x—-5=0, giving your answers correct to two
decimal places.

—~1{+'T{LJL 5S=0
- (2-EyVR o

ﬂ-
- (- + e -Eﬁ-
:|- _ “';
{at- ';_\.' =R
P T
1° l: dnswer B nd o SR T
=081 and 614 (2 deC-pi.|
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20 In the diagram, £0PS = £0RP=90°, PQ=24cm, QS =25¢m, PST and QRS
are straight lines.

P
24cm
S 5 0
* 25cm >
Calculate
(a) PS
E':, 'E’H#L“ﬂnras' T'Ine-:::rm-\ﬁJr
PiPz 957 47
PS_' % e
Answer }cm[lj
(b) PR
Area of APGS= L xPBxPS
Lx25% PR = L *x24x3
PR=12E
25
Answer ‘?q'lc:m |2
(c) cosL0Q5T
COsLQST= —cos LB SP
o
R -
I
Answer: . 20 swiiaaiiaasivsevan 1]
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21 Challenger offers discounts to customers who pay $30 for a 2-year ValueClub

membership.
Item Members® discount
11" Apple MacBook Air 5% off
Seagate Backup Plus Slim ;
Portable Drive 2TB 1% off
Valore Bluetooth Speaker 25% off

Dory wants to buy a MacBook Air which costs $1 188, The salesperson suggests
that he joins as a member.

=4
(a) How much less dﬂesﬁlt;\ pay in total if he joins as a member and buys the
MacBook Air?
§8x95

Tokal Amount Pa)a\n\t. = §30+ fu ==

= §i58-¢o
Brrount 1@ 55 3'\2 ?md ay 4 M:m‘bev‘
= $UTF- §usg- 6o

= §29.40

After he joined as a member and bought the MacBook. the salesperson offers
Dory a further 10% discount on the members’ price for a portable drive and
Bluetooth speaker in view of the Great Singapore Sale.

(b) Write down and simplify a formula for the total amount, T, that she needs pay
for a portable drive and Bluetooth speaker. Use d and s to represent the
original price of a portable drive and a Bluetooth speaker respectively.

T= 0308544 0-359)
= 0.HSd+ 06355

....................................
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22 A pill box is in the shape of a regular heptagon with sides of length 3em and has a

"ole in the centre in the shape of a regular heptagon with sides of length 1cm,

The height of the pill box is 2em. Caleulate the volume of the pill box.

Size of an laterior L of \-.e[l{uaan
w & 1}"1%{)

"
- )
Q
5]

ied b \e t\iij]hjr ot +t‘n?€-1‘iul‘ﬂ

Jr’ﬂil.n.e = -LI}-
450°
h=tan 222 e

h{{‘% 3? +M?ET-|L;M - L[H"ﬂ)-!-ﬂnq_ia

= i*an____ %
3 oty

kr'i‘.{.l. n{: ceofdl-38cHa, = ;lg1+qn45;

=14 hﬂq?ﬁ [Ml

Volume ﬁ{- il L_,f_.x- 7% \a *.-%450
e 53 ? EC‘\H {3 ﬂﬂ-'?l.rjq}

Answer S8

em’ [5]
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4Ta-3) 5(2a+7) _5(5a-2)
3 2

24(Fa-1) +50(2a431) = 35(56-2)
(bfaq ~F2+100q +350= 3454~ 150
(oFa=42F%
a= &

23 (a) Solve the equation

a-4

ARBWer i iiilisiies

3]

(b) Given that 2 is a solution of the quadratic equation 6{x-5)" +k =38, where &
is & censtant, find the
(i) value of k,
when = 5
b{2-5Y+\% =3%
k=-238-54
-\b

I

(ii) other solution.
A= 5+(5-2)
=543
=%

Answer 1:%

-[1]
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24 Inthe diagram, D is the point (8, 3) and the line passing through the points D

and F intersects the x-axis at the point E. Point G is on the x -axis such that the

line DG is perpendicular to the x -axis. Given that the area of the triangle DEG
is 6 units’, find

¥
4 D(8,3)
i
I
I
|
: =
0 G
/F
(a) the coordinates of E.
Nees of ADEG= £ XEGX DG
< Yy
b= 1XEGX3
EG= dunils
" E (84, 0)
= £(4.0)
Answer B(eeveroetven 00 3
{b) the equation of line FD,
G:]fﬂdlfﬂﬁ’:' of Fh= 3_..._._{}
-4
=2
dl.
eq4n of liee FO - t.d:}{;l-‘rc
= @Wic s
= '_1-3
C :‘33 Answer \j* [21
R B S
(¢) the coordinates of F.
'j—imlreru?ar = F(_DF-E)
Answer P[Q,"—}] [1]
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25 In 2008, the International Court of Justice (ICT) awarded the sovereignty of the
island, Pedra Branca (P) to Singapore. There are two maritime features near the
island: Middle Rocks (M) and South Ledge (8). Middle Rocks is due west of
Pedra Branca. The bearing of § from P is 200° with a distance of 1.0 Nautical

Miles (nm) between them.

(a) (i) Construct a scaled drawing of the Triangle MPS using the scale

I em to represent 0.1 nm. Line MP has been drawn for you. [2]
(i)  Construct the perpendicular bisector of line MP. [1]
(iti)  Construct the angle bisector of LSMP. [1]

(b) A ship in distress sends a SOS signal for help at a location within the
Triangle MPS . The ship is known to be located in the triangle at a point
that is nearer to MS than MP and equidistant from M and P.
Mark a possible point with a cross and label the point as W . [1]

P 09

L
JE

#
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O Level Centre/ Index Number Class Name
/

B om R FF

MARIS STELLA HIGH SCHOOL
m PRELIMINARY EXAMINATION TWO
SECONDARY FOUR
MATHEMATICS 4048/2
Paper 2 16 August 2016
2 hours 30 minutes
Additional Materials: Writing Paper (7 sheets)

Graph Paper (1 sheet)

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.

Write your answers on the separate Answer Paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the
case of angles in degrees, unless a different level of accuracy is specified in the question.
The use of an approved scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

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 paper is 100.

For Examiner’s Use

100

This document consists of 12 printed pages.
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Mathematical Formulae

Compound Interest

Total amount = P (1 + L)
100

Mensuration
Curved surface area of a cone = s/

Surface area of a sphere = 47>

1
Volume of a cone = gmfzh
4 ;
Volume of a sphere = giﬂ”

1, .
Area of triangle ABC = ) absinC
Arc length =6, where 61s in radians

1, .. .
Sector area = Er 6, where @1is in radians

Trigonometry
a b c

sinA sinB sinC

a’=b*+c*-2bccosA

Statistics

Mean = %
>

Standard deviation = \/ M - (&)
XF\2f
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(b)

(©)

(d)

Carousell-

Simplify

Solve the inequality

3a-6
2a° -Ta+6

3x-1 6x+1
> .

2
It is given that ¢ = 4]72—2(] . Express p in terms of g. [3]
\/ p o+

)

(ii)

(iii)

Express 4536 as the product of its prime factors. [1]

Given that %36 = p , where k and p are integers and & is

as large as possible, find the values of £ and p. [1]

The lowest common multiple of two numbers is 4536.
The highest common factor of these two numbers is 189.

Both numbers are greater than 189.

Find the two numbers. [2]
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2 -8 % *
2 (a) P:(O _4 )ansz )
0o —
4
Find the value of x given that PQ is an identity matrix. [2]

(b) The price of a ticket in each category at the River Safari is given below:

Child: $20
Adult: $30
Senior Citizen: $14

(i) Represent the above information as a 3x1 column matrix A4. [1]

The number of tickets sold on one particular weekend is given as

follows:
Child Adult Senior Citizen
Saturday 500 800 480
Sunday 700 1000 580

This information can be represented by the matrix
( 500 800 480 ]

700 1000 580

(ii) Given that C = B4, find C and describe what is represented by the
elements of C. (2]

(iii) On that particular weekend, the River Safari decided to donate 40% of
Saturday’s ticket sales and 50% of Sunday’s ticket sales to charity.
Write a matrix D such that the product of DC will give the total amount
donated. Hence find the total amount donated. [2]
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3 A, B, C and D are four points on level ground. 4 is due west of D and the bearing
of C from A4 is 050°. AD=25m, DC=45m, DB =70 m and BC =90 m.

c
90 m
B
45 m
B
A 25m b
(a) Calculate
(i) 4DCA, [2]
(i) 4CDB, [2]
(iii) the bearing of C from D, [2]
(iv) the area of ABDC. [1]

(b) A tower of height 4 metres stands at D and the angle of elevation of the
top of the tower from B is 37°. Calculate

(i) the value of &, [2]

(ii) the shortest distance of D from BC. [2]

(©) A man walks along a straight path from B to C until he reaches a point
E where the angle of elevation of the top of the tower from FE is at its

greatest. Calculate the distance of BE. [2]
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4  Two taps 4 and B run water at different speed. Tap 4 runs water at x litres per
minute. Tap B runs water at a rate of 5 litres per minute faster than tap 4. A
rectangular tank with a capacity of 9000 litres is to be filled with water. It takes 5
hours longer to fill the tank with water using tap 4 as compared to using tap B.

(a) Write down an expression, in terms of x, the time taken to fill the
tank by using
(i)  Tap4, [1]
(i)  TapB. [1]
(b) Form an equation in x and show that it reduces to x” +5x-150=0. [3]
(c) Solve the equation x” +5x-150 =0. [2]
(d) Hence find the time taken, in hours, to fill the rectangular tank if both
taps 4 and B are turned on at the same time. [2]

5 Map A is drawn to a scale of 1 : 250 000.

(a) Find the length, in centimetres, represented by a 12.4 km road on Map A. [1]

(b) Calculate the area of a town on Map A if its actual area is 60 km”. [2]

(¢) The very same town occupies an area of 6% cm” on Map B, find the scale of

Map B, giving your answer in the format of 1 : n . [2]
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6 (a) AB=| 3 , OB = 2 landBC=| 2 |
4 -7
(i) Find the column vector AC. [1]
(i)  Find the value of ‘ITC - 2@‘. 2]
(b)
P
B
p
AN
0] q 7 0 4
OPC and OQA are straight lines and P4 intersects QC at B.
Given that M=3FQ, ﬁ=P_C:, PB:BA=1:4, E’=p and 0—Q=q,
express the following vectors as simply as possible in terms of
p and/or q.
@ AP, [1]
(i)  PB, [1]
(iii)y OB, [1]
(iv) OB. [1]
(¢)  Find the value of Area of AOBC . [2]
Area of AOBA
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Answer the whole of this question on a sheet of graph paper.

The following table gives the corresponding values of x and y which are

3

connected by the equationy = 2% —-4x+2.

X -4 -3 -2 -1 0 1 2 3 4
y -76 | 32 | 6.8 | 5.6 2 -1.6 | -2.8 a 11.6
(a) Find the value of a, giving your answer correct to 1 decimal place. [1]
(b) Using a scale of 2 c¢cm to represent 1 unit on the x-axis and 1 cm
to represent 1 unit on the y-axis, draw the graph of y against x for values
of x in the range -4 < x < 4. [3]
. 2x
(©) Use your graph to find the solutions of = 4x+2=0. [2]
(d) By drawing a tangent, find the gradient of the curve when x=-3. [2]
(e) By drawing a suitable straight line on your graph, solve

2x° —25x+20 =0. 3]
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%]

In the figure above, the sector CAB has centre C and radius 8 cm.
CD bisects LACB and O is the midpoint of CD.
An arc with centre O, is drawn to meet C4 and CB at E and F’

respectively. Given that ZEOF = ?—Z,

i) find in terms of [,

(a) the angle ACB, [1]
(b) the length of arc ADB, [1]
(©) the area of the sector CAB. [1]

(i) find the area of the shaded region ADBFE, correct to 2
significant figures. [3]
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(b)

The line CE is a diameter of the circle ABCDE, centre O. The tangent
at A meets CE produced at Z.
Angle CBA = 116° and angle DCZ = 39°.

Find, giving reasons for each answer,

(i)  ZCDA, [1]
(i) ZCOA, [1]
(i) ZDAE, [1]
(iv) ZLEAZ, [2]
(v)  LCAZ. [2]
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(a) A group of students was asked to complete a class test. The time taken

to complete the test is shown in the following table:

Time i'(‘x‘;“i““tes 30<x<35| 35<x<40 | 40<x<45 | 45<x<50 | 50<x<55
No. of students 12 40 81 42 25
(i) State the median class. [1]
(ii) Calculate
(a) the estimated mean time taken for a student to complete the test,
[1]
(b) the estimated standard deviation of the time taken to complete
the test. [2]
(iii)  If one more question is added to the test, each student took 5 more
minutes to complete the test. Comment on how this will affect the
mean and standard deviation of the data found in part (ii). [2]
(b) 15 red balls, 5 blue balls and 2 white balls were placed in a bag. Two

balls were drawn at random.

(i) Draw a tree diagram to show the possible outcomes and their
probabilities. [2]
(ii) Expressing each of your answers as a fraction in its lowest term,

calculate the probability that when two balls are drawn,

(a) both of them will be red, [1]
(b) only one of the ball drawn is blue, [2]
(©) both are of different colours. [2]
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(@)

(b)

12

Mr Ng bought a new car that cost $100 000. Each year the value of the
car decreases by 10% of its value at the start of the year. At the end of
5 years, Mr Ng decides to sell the car.

Calculate the overall percentage reduction in the value of the car
compared with the original purchase price. [3]

Mr Wong wishes to purchase a new 4-Room Flat at the upcoming
Bidadari estate near the school. The flat can be bought on a hire
purchase scheme with a down payment of 10% of the purchase price and
the remaining amount to be paid by monthly instalments throughout the
loan period.

Useful information:
Simple Interest rate for housing loan : 1.8% per annum

Maximum loan period allowed : 25 years

The selling price of a new 4-Room Flat starts from $440,000 for a o
floor unit and increases at a constant rate to $520,000 for a highest 18"
floor unit.

With his savings, Mr Wong is able to pay the 10% down payment for the
flat. With his current income, Mr Wong can only afford to spend at most
$2100 per month to service future instalments.

Using the information provided in the question, determine what is the
highest floor unit that Mr Wong can afford to purchase. [6]
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Solution to Prelim 2 EM Paper 2

1 (a)
(b)
(©
(@ @)
(i)
(iii)

3a-6
2a*-Ta+6
_ 3(a-2)
" (2a-3)a-2)
3

= Al
2a-3 [Al]

3x-1 6x+1
>
5 7
21x-7=30x+5 [M1]

-12=9x

1
x=<-1- Al
3 [Al]

[4p* -5
g= |- =1
p +2

4p* =5

p2+2
7 (p*+2)=4p*>-5¢q
p(q*-4)=-2q"-5q
2 2
»_ 729 =59 . 29 +5q

M1
- g M1
2 2
p== ﬂ or = 24 +§q [A1, minus 0.5 if no %]
q -4 4-q
4536=2"x3"x7 [B1]

k=18,p=14 [B1]

189=3"x7 [Ml]
The 2 numbers are 567 and 1512 [A1]
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The elements in C represents the total ticket sales on Saturday and Sunday

LI
( 2 -8 ) 2 =( 10
0 4 ) 1 0 1
4
1 2x=2 ) (10
0o 1 0 1
2%-2=0
x=1 [Al]
(b)(D)
20
A=| 30 [B1]
14
(ii)
o[ 500 800 4z 20
700 1000 580 )| 14
_( 40720 B1)
52120
respectively. [B1]
(iii)
D=(04 05) [BI1]
LX?=( 04 05 ) 40720
52120
- (42348)

The amount donated is $42348. [Al, P if no statement]
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3(a)

(i) LCAD = 40°
45 25

, =— [M1]
sin40° sinZDCA

sinZDCA =0.35710
£LDCA =20.922°
=209° (1dp) [Al]

(i) 90% =70% +45° -2(70(45)cos LCDB [M1]

cosZCDB = ﬁ

6300
£LCDB =100.749°

-100.7° (1dp) [Al]

(iii) Bearing of C from D =180°-130°-2DCA [M1]
=29.078°
=029.1° [Al,no mark if no 0]

(iv) Area of ABDC = %(70)(45)5111100 749°

=1547.36
=1550m* [3s.f] [Bl,Rifnotto3s.f]

(b)
(i) tan37° =£ [M1]
70

h=70tan37°
=52.749
=527 ((3s.f) [Al]

(i) Let the shortest distance be x m.
%(90)()6) =154736 [Ml1]

x=34.386
=344 (3s.f)
The shortest distance is 34.4 m. [Al]
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(¢) Areaof ABDC = %(70)(90)sin /LDBC

=1547.36
sin/ZDBC =0.49123
/DBC =29421° [Ml]

tan ZDBC = ——
BE

34.386

T @n29.421°
- 60.973

=61.0m (3.s.f) [Al,Risnevergiveto3s.f]
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4 (a)

(7) Time taken by Tap A = 2000 mins [B1, unit error applicable]
X

(ii) Time taken by Tap B = @ mins [B1, unit error applicable]
X+

(b)
9000 9000

X X+5
9000(x + 5) -9000x =300x(x+5) [MI1]

45000 = 300x* +1500x
x> +5x-150=0 (shown) [Al]

=5x60 [M1]

(c) Solve the equation x” +5x-150 =0. [2]

x*+5x-150=0
(x-10)(x+15)=0 [MI1]
x=10 or -15 [A1]

(d)

x=10

Combined rate = 25 litres per min [M1]

Time taken to fill the tank = (9000 +25) + 60
=6 hours [Al]

(@) 1cm:250000cm
=lcm:2.5km
Length of road on Map A = %

=4.96 cm ---- [Al]

(b) 1 cm® : 6.25 km? - [MI]
Area of town on Map A = 6—0
6.25

=96 cm’ ---—[A1]
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(c) 6% cm’ : 60 km?

= 1 cm?®: 9 km?

= lcm :3km

= I cm :300 000 cm
= 1 :300000

(a) -
(i) AC = AB+BC
{7 H3)
= +
2 ~7
-8
- Bl
(_5) B1]
1 Al | -5 -3
~2AB|= -2
oot 51 2)
[t
-11
= JI* +(-11)
=11.0 units (3 s.f.)
(b) A WA
(i) AP=AO0+OP
=—30—Q+§
=p-3q [B1]
(ii) PB--1PA
5
1
=—(3¢- Bl
S(3a-p)  1BII

- [M1]

- [Al]

[M1]

[A1, P if no unit]
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(iv) OB=Q0+0B
1
=-a+<(3¢+4p)

-5(o-g) m1

(c)
Area of AOBC B 2 x Area of AOPB N Area of AOBA [MI]
Area of AOBA Area of AOBA  Area of AOBA
=2x l X E
3
== Al
2 [AT]
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The following parts of Q7 is to be answered on the back of graph paper

Q7(a) a=0.8 [Bl]

(©) From the graph, the solution is —3.3, 0.5, 2.9. (Accept £0.1) [B2]
(d) Gradient of the curve at x =-3 is = ﬂ
-1.8-(-4)
=7.27 (3s.0) (Accept 6.12 10 7.48) [Al]
(e) 2x° =25x+20=0
3
2% 54420
5
3
2%—4x+2=x—2 [M1]
Draw the line y=x-2
[A1]

From the graph, the solution is x =-3.8, 0.85, 3.05 Accept [+0.1]
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11

(@)(i)

(a) LACB= %(i—;) (£ at center =2/ at circumference)

Sx
= B1
24 [B1]
(b) Arc ADB=8x/ACB

=5?ﬂ cm [B1]

(¢) Area of sector CAB = 1 X (8)2 (S—E)
2 24

=ZOT” cm’ [B1]

(i) Area of shaded region
= Area of sector CAB — Area of sector OEF —2 x Area of AOCF [M1]
_ 20 _1(4)2(5_71'
3 2 12

=0.73179
=073 cm’ (2sf) [Al]

1, .\2 . S5
)—2x5(4) sm(ﬂ—a) M1]

(b)(i) LCDA+ /LCBA=180° (4sin opp.segment)
£CDA=180°-116°
=64° [B1]

(b)(ii) LCOA=2x/LCDA (L atcentre=2x / at circumference)
=128° [B1]

(b)(iii) LDAE =/DCE (/s in same segment)
=39° [B1]

(b)(iv) LAOE =180°-~LCOA (adj £s on a st. line)

=52°
LOAE = w (Base Zs isos AOAE)
=64° [Ml1]

LOAZ =90° (tangent L radius)
LEAZ =90°- LOAE
=26° [A1]
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(b)(v) LCAE =90° (£ in semi circle) [M1]
LCAZ = LCAE + LEAZ
=90°+26°
=116° [A1]

9(a) (i) Median classis 40 < x <45 [B1]

(ii)
(a) Mean = E A
>f
8640

~ 200
=432 mins [B1]

o e

=\/378900_(43.2)2
200
=5.32 mins (3s.f) [A1]

(111) The mean time taken will increase to 48.2 mins.
The standard deviation will remain the same at 5.32 mins.
[1 mark for each correct statement]
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9(b)(i)
/—‘."r_\nw.. dnd f)s 1
e R
R <3
5
;:/:/ ' ¥~_' LR2]
5 —
= — —~ — :;i. f,’;
: W
22 W) e i =
( |.- ,- (CS¢ n+ r“.'v(.
~ vﬂr,ﬁ, { 2 {(_'
15 14
(ii)(a) P(both are red)= —x—
22 21
5
= [BI]

11

5 17
i1)(b) P(only one blue ball)= 2x—x— M1
(11)(b) P(only )= R [M1]

85

=— Al

231 A1l

(iii)(c) P(both are of different colour)= 1-P(both red)- P(both blue) - P(both white)  [M1]
b u s 421
22 21 22 21 22 21
= g [Al]
231
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10(a) Value of the car at the end of 5 years =(0.9)" = 100000

—$59049 [M1]
100000 — 59049
Overall percentage reduction = «100% [MI]
£ 100000 ?
- 40951% [A1]

(#) Let x be the floor number of the flat to be purchased.
Price of a flat = 440000 = 5000({x - 2)
= 430000 + 5000« [B41]

Loan amount = 0 9(430000+5000)
= 45001 + 387000 A1)

(4500x +387000) =1 8= 25

Interest charge =
100
=225x+ 174150 1]
o .
Monthly instal ‘= 632531+ 561150 M1]
25=12
=21 752+ 187050
21752+ 187050 = 2100 [M1]

x=<10.55

.. the highest floor Mr Wong can purchase is a 10th floor unit.

{Can accept other logical method presented by students)
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Answer all the questions.

1 Write the following numbers in order of size, starting with the smallest.
A4 o8 —0s
7 5
Answer ......... s s s eeeeeens s eeeaees [1]
smallest largest
2 During a children’s day celebration, a charity organization distributed 825 files,
495 pens and 660 pencils equally among the children in a children’s home. Each child
received the same number of files, pens and pencils.
(a) Find the largest possible number of children.
ARSWEr (@) «.vvvveeiiiiiiiiiiii i, [2]
(b) Hence, find the number of files, pens and pencils each child received.
Answer (b) ........... files, ........... pens, ........... pencils [1]
3  Itis given that L 3 l+l
u v

(a) Find f whenu=12andv=04.

Answer (@) f= cooeiiiiiiiiii [1]

(b) Express u in terms of fand v.

Answer (b) ....cccooiiiiiiiiii [2]

Carousell-
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4 A restaurant charges $27.80 per person for buffet lunch. On a particular day, 114
people dined in the restaurant.
By approximating both the charge and the number of diners to 2 significant figures,
estimate the total amount received by the restaurant on that particular day.

Show your working and give your answer to a reasonable degree of accuracy.

ANSWeEr $. ..o [2]

5 A piece of metal is heated to 375 °C and then left to cool for 15 minutes.
The temperature of the metal decreases at a rate of 18 °C/min for the first 5 minutes
and then decreases at a rate of 7 °C/min for the next 10 minutes.

Find the time taken for the metal to cool to a temperature of 250 °C.

ARSWET .. o, min [2]

6 (a) Solvetheinequality 1-x<4+x<13—2x.

ARSWET (@) oo [2]

(b) Write down all the integers which satisfy 1—x<4+x<13—-2x.

Answer (b) ...coooiiiii i [1]
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7  The current, I amperes, passing through a circuit is inversely proportional to its
resistance, R ohms. When the resistance of the circuit is 3 ohms, the current passing
through it is 2 amperes.

(a) Find an equation connecting I and R.

ARSWEE (@) vt i [2]

(b) Calculate the resistance of the circuit when 1.5 amperes of current passes
through it.

Answer (D).......coooiviiiiiiiiiiii ohms [1]
(c) Sketch the graph of I against R.
I
Answer (c) \(amperes)
0 > R (ohms) [1]

8  Two containers are geometrically similar.
The surface area of the larger container is 63 cm” and the surface area of the smaller
container is 28 cm”.
The height of the smaller container is 5 cm.

Calculate the height of the larger container.

ANSWEF ...\ttt cm [2]
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Between 2014 and 2015, the number of pupils who applied for a particular school as
their first choice increased by 25%.
In 2015, the number of applicants for that school was 425.

Calculate the number of applicants in 2014.

10

The probability that it will rain on any particular day is 0.3.

Calculate the probability that on two consecutive days, it will rain on only one of
the days.

11

The table below shows the number of internet-connected devices in some households.

Number of devices 1 2 3 4 5 6

Number of households 2 4 X 7 5 3

(a) If the modal number of devices is 4, state the maximum possible value of x.

ARSWer (@) .....cocvviiiiiiiiiiiinnn.. [1]

(b) If the mean number of devices is 3.6, calculate the value of x.

Answer (b) ......ccooviiiiiiiiiii, [2]

(c) If the median number of devices is 4, write down all the possible values of x.

ARSWEF (C) e, [1]
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12 Peter drove from Town X to Town Z, passing by Town Y along the way.
He took 40 minutes to drive from Town X to Town Y at an average speed of 72 km/h.
He rested in Town Y for 10 minutes before continuing his journey to Town Z.
The distance between Town Y and Town Z is 52 km.
His average speed for the whole journey was 60 km/h.
Calculate

(a) the distance between Town X and Town Y,

AnSWer (@) ....ooueviiiiiiiiiiiiiie km [1]

(b) the average speed for the journey between Town Y and Town Z.

Answer (b) .....ccooiiiiiiiiiii, km/h [3]

13 The point (1, 1) is marked on the diagram.
Sketch the graph of y =8 — x’ in the answer space below.

Answer ¢

e (1,1)

[1]

Need a home tutor? Visit smiletutor.sg
CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01 [Turn over

Carousell- 222



14 David wants to invest $500 for 3 years.

Company A offers 8% simple interest per year.
Company B offers 6% interest per year compounded quarterly.

In which company should David invest his money? Justify your answer.

ATISWET <.t e e e
...................................................................................................... [3]
15 &= {x:xisaninteger, 1 <x <100}
A = {x: xis divisible by 11}
B = {x: x is divisible by 22}
C = {x: x is divisible by 33}
(a) List the elements of A N (B U C)'.
ARSWET (@) oo [1]
(b) Draw, in the answer space, a clearly labelled Venn diagram to illustrate the
three sets A, B and C.
Answer (b) ‘i
(2]
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16 On the axes shown, Pis (—4,3), Qis (-3,-2) and Ris (2,-2).

Find

(a)

(b)

(0

(d)

(e)

¥
&
4
PX
2
=X
-4 -4 -2 0 2 4
™ - 2
0 R
—4
the gradient of PQ,
ARSWET (@) vt i [1]
tan PIA?Q R
Answer (D) c..oooviiiiiiiii [1]
the equation of the line PR,
ARSWEF (C) v, [2]
the area of triangle POR,
Answer (d) ......ccoooiiiiiiiiiiiiin. . units® [1]

the coordinates of two possible points S, such that the four points P, Q, R and S
are the four vertices of a parallelogram.

Answer (e) (.......... g eeeen Yor (eeveenn... y e ) [2]
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17

T; b T; T,

The figures 7;, T>, T; ..... are made up of squares.

N is the number of rows of squares in each shape.

S is the number of squares in each shape.

D is the number of dots in each shape.

The values of N, S and D in T}, T>, T3 and Ty, are recorded in the table below.

Figure T] T2 T3 T4
N 1 2 3 4
S 1 4 p 16
D 4 10 q 28
D-N’ 3 6 r S
(a) Find the values of p, ¢, r and s.
Answer (a)p=........... N7 N s S T e [2]
(b) Express S in terms of N.
Answer (D) c...ocooviiiiiiiiii [1]
(¢c) Express D in terms of N.
WV RN ol (o) I [1]

(d) Explain why the number of dots cannot be 42.

Answer
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18 Three points A, B and C are shown below.

Answer (a), (b), (c¢) and (d) B

(a)
(b)
(V]

(d)

Construct the perpendicular bisector of BC. [1]
Construct the bisector of angle ABC. [1]

Mark clearly the point, P, which is equidistant from the lines AB and BC, and
equidistant from B and C. [1]

The point D is such that ABCD is a parallelogram. Find and label the position
of D. [1]

Carousell-
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19 A gold solid is formed by joining the plane faces of a cone, a cylinder and a
hemisphere.
The cone and cylinder have a base radius of 3 cm and height 6 cm.
The hemisphere has a radius of 7 cm.

Ft=——----2

Calculate

(a) the length of the slant height of the cone,

ARSWEF (@)« cm [2]

(b) the surface area of the gold solid,

Answer (D) ...o.coooiiiiiiiiii cm’ [3]

(c) the volume of the gold solid.

ANSWEF (C) v cm’ [2]
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The density of gold is 19.32 g/cm’.
A gold bar has length 25 cm, width 7 cm and height 3.5 cm.
Five gold bars were melted down and all the gold was used to make a large number of

these gold solids.

(d) Calculate the mass of gold that remains after the gold solids are made, giving
your answer correct to two significant figures.

Answer (d) ...coooiiiiiiiiii g [4]

— 6
20  Ois the origin. A is the point (3, p). B is the point (-4, 5). BC = ( j

- -
(@) If BC is parallel to OA , find the value of p.

ARSWEr (@) P = eeiiiiiiiii i, [2]

(b) Find the ratio OA : BC.

Answer (b) ...oooveiiiiii i [1]

(c) Find the position vector of M such that OAMB is a parallelogram.

ARSWEF (C) et (2]
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21 The diagram, not drawn to scale, shows the speed-time graph of a car and a bus
during a period of 48 seconds. The car and the bus start from the same point, at the
same time and travel in the same direction.

Speed
(m/s) Car
40 g
32 ; : Bus
0 12 36 A3 Time (¢ seconds)

(a) Calculate the value(s) of  when the car and bus have the same speed.

Y V) T (7 ) [3]

(b) Find the value of t when the car overtakes the bus.

Answer (b) .....c.ocooiiiiiii seconds [3]

(¢) Use the grid below to sketch the distance-time graph of the car for the same

journey.

. b T Tt :
Distance 1920 -=-------- ARREEEEEEE Foommoees
travelled — }___________ R — (S — !
(metm\s} 1 1 1
1440 ~~~~"""""- TTTTTTTm STttt :
960 | T A FToTTs
480 ~TT T Tttt . '

0 2 36 48 >

Time (f seconds)

(3]
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1 —O.é,—i,—O.Sz,—ﬁ 15a) |An(BuUC) ={11,55,77}
5 7 15b)
2a) | 165 &
2b) | 5 files, 3 pens, 4 pencils A
3a) | f=0.3 B c
3b) _ f
v—f
4 $3100
5 10 min
6a) - 1l <x<3
2 16a) | —5
6b) |-1,0, 1, 2 16b) |5
7Ta) ;-0 6
"R 16¢) 5 1
7b) | R =4 ohms y= 6x 3
70 |, 16d) | 12.5 square units
(amperes) 160) | S(1,3) or S(3,—7) or S(—9,3)
17a) | p=9,q=18,r=9, s=12
17b) | S =N?
17¢) | D=3N+N”
7Y N = w which is no a whole
number
0 R (ohms) || 19a) | 6.71 cm
19b) | 610 cm?
8 h =7.5cm 190) | 945 cm3
9 340 19d) | 4400 g
10 |0.42 20a) | p=2.5
11a) | 6 20b) | OA:BC=1:2
11b) | 9 200 /-1
11c) | 0,1,2,3...... 8
12a) | 48 km (75)
12b) | 62.4 km/h 2la) | 38.4
13 21b) | 30
2lo) Drivtamce 1920|
travelled : :
\ (mssres) u1r.|. :
: : —_
8 L] H "
o (1Y) ey
180 oo
2\ i ||:_-_'-..M;j 36 T
Dime {(seconds)
14 Company A

Carousell-

CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01

Need a home tutor? Visit smiletutor.sg
[Turn over

230



Answer all the questions.

2x N 7
2x=7 (2x-7)"°

1 (a) Express as a single fraction in its simplest form 1—

(b)  Simplify 5a7b° + %a%z. 2]

(c) Factorise fully

(i) 11p°—44pg+4q—p. [2]

(i) 30m* +14mn—4n*. [2]

(d) Solve the equation 1o x=5 _ . (3]
x 2x-3

2 Twenty five boys took a quiz.
The marks are shown in the stem-and-leaf diagram.

1 |47
2 |35779
3 1012335778999
4 134667
Key
R 1 | 4 means 14 marks
(a) Find
(i) the median mark, (1]
(ii) the interquartile range. [3]

Twenty five girls took the same quiz.
The median mark and interquartile range of the girls’ marks are 35 and 6 respectively.

(b) Compare and comment on the performance of the boys and girls in
this quiz. [2]
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3 PQRS is a quadrilateral. M is the mid-point of PQ.
- - - 6 1
PO =a, PS =band QR = gb— ga.
R
S
b b 1
—b-—a
3
P ; M o
%
(a) Find SR interms of a and b. [1]
(b) Use vectors to show that PS and MR are not parallel. 2]
4 In the diagram, PXR, QYR, and XYZ are straight lines.
PQ is parallel to XZ, QZ = RZ, V- & and POR = 90°.
XZ 5
P 0
O]
Y
X VA
R
(a) Show that triangles QYZ and RYZ are congruent. [3]
(b) Show that triangles POR and XYR are similar. [2]
(¢) Find
.. area of AXYR
i — [1]
area of ARYZ
... area of AXYR
i) —. [1]
area of APOR

Carousell-
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5  Jeannie bought some health drink for $6400. She paid $x for each litre of the drink.
(@) Find, in terms of x, an expression for the number of litres she bought. [1]
(b) She gave away 8 litres of the drink to her friends. She sold the remainder of the
drink for $50 per litre more than she paid for it. Write down an expression, in
terms of x, for the sum of money she received. [1]

(¢) She made a profit of $2960.

(i) Write down an equation in x to represent this information, and show that it

reduces to x> +420x —40000=0. (2]
(ii) Solve the equation x> +420x—40000=0. [3]
(d) Find the number of litres of drink Jeannie sold. [1]

6  Two satay stalls sell 3 types of satay.
The number of sticks of each type of satay sold per day is given by the matrix S.

Chicken Mutton Beef
S {400 300 200] Stall A

200 500 300/ Stall B

(a) The price of each stick of chicken, mutton and beef satay is $0.35, $0.45 and

$0.40 respectively.

Represent these prices in a 3x1 column matrix P. [1]
(b) Evaluate the matrix T =SP . [1]
(c) State what the elements of T represent. [1]

(d) InJune 2016, Stall A operated 20 days and Stall B operated 25 days.

Use matrix multiplication to find the total amount of money collected by the
two stalls in June 2016. 2]

(e) InJuly, the number of sticks of each type of satay sold per day is increased by
10%. The information is given by the matrix Q.

Chicken Mutton Beef
_ (440 330 220} Stall A

| 220 550 330/ Stall B

Write down the matrix R such that Q = SR. [1]
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7 A box contains 5 Chocolate doughnuts, 3 Glazed doughnuts and 1 Strawberry
doughnut.

(a) Two doughnuts were taken out of the box at random, without replacement.

Copy and complete the tree diagram to show this information. [3]
First Second

C

C G

é S
9

C

G G

S

C

S G

S

(b) Find, as a fraction in its simplest form, the probability that
(3]

(i) the two doughnuts are the same flavour,

(ii) at least one of the doughnuts is Chocolate. [2]
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8

In the diagram, the points P, Q, R, S and T lie on a circle, centre O.
XTY is a tangent to the circle. Angle PRS = 109° and angle PST = 41°.

(a) Find, giving reasons for each answer,

@ POS, [1]
(i) PTS, [1]
(iii) Y7S, [2]
(iv) OTP. 2]

(b) OABC is a sector of a circle, centre O and radius 8 cm. The perimeter of the
sector is 30 cm.

Carousell-

B
A C
8 cm
0
(i) Show that angle AOC = 1.75 radians. [1]
(ii) Calculate the area of the shaded region. [3]
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B 322 North

42
48°

60

55

The diagram shows a field, ABCDE, which is crossed by two paths, AC and AD.
AD i1s perpendicular to CD. AB =42 m, AD = 60 m, DE = 55 m, angle BAC = 48° and
angle ACB = 32°.

(a) Show that AC =78.05 m, correct to four significant figures. [2]
(b) Calculate CD. [2]
(c) Abirdis at P, which is 8 m vertically above E.

Calculate the angle of depression of D from P. (2]
(d) Given that the area of triangle ADE is 1300 m?, calculate angle ADE. [2]

(e) D is due east of A.
Calculate the bearing of E from A. [3]

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

5x* 60

The variables x and y are connected by the equation y = e +—-40.

X

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

(a)

(b)

(c)

(d)

(e)

®

X 1 1.5 2 3 3.5 4 4.5 5 6
y p 281 | =5 | -875 | -754 | -5 | —-135| 3.25 15
Find the value of p. [1]

Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for

1<x<6.

Using a scale of 2 cm to represent 5 units, draw a vertical y-axis for
—15<y<2s5.

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

curve. [2]

Using your graph, find the range of values of x for which

2
00 4o<o0. [3]
4 X
By drawing a tangent, find the gradient of the curve at the point where
x=4. (2]
Draw the tangent to the curve at the point where the gradientis —10.
Write down the equation of this tangent. (2]
2
The line [ intersects the curve y = 5% + @ —40 atx=2and x = 6.
X

(i) Find the equation of /. [2]

It is given that x = 2 and x = 6 are solutions of the equation
5x° + Ax* + Bx+240=0.

(ii) By using your answer from (f)(i), find the value of A and of B. [3]
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11 Diagram I shows a pencil before it is sharpened. It is made up of a piece of
cylindrical carbon encased in wood. The length of the pencil is 19 cm.
Diagram II shows the cross-sectional area of the pencil. ABCDEF is a regular
hexagon with side 0.45 cm. The diameter of the carbon is 0.2 cm.

A B
F C
0.45
E D
Diagram I Diagram II
(a) Find

(i) the interior angle of the regular hexagon ABCDEF, [2]
(ii) CF. [1]
(b) Show that AE =0.7794 cm. [2]
(c) Calculate the area of the regular hexagon ABCDEF. [2]

(d) Calculate the volume of the carbon as a percentage of the volume of the
pencil. [2]

Diagram III shows ten of these pencils which just fit into a rectangular box which is
open on one side.

Diagram I'V shows ten of these pencils which just fit into a box whose cross-sectional
area is an equilateral triangle which is open on one side.

O000C
OOOC

Diagram II1 Diagram IV

(e) The boxes are made of cardboard which cost $10 per m?,
Determine which box will be cheaper to produce for 1000 boxes.
Justify your decision with calculations. [5]

Need a home tutor? Visit smiletutor.sg
CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/02

Carousell-

238



11

1a)

56—-14x
(2X—7)2

8b)

(ii) 24.5 cm”

9b)

499 cm

9¢)

8.3°

1b)

9b7

2a°

9d)

52.0°

9e)

148.9°

Ic)

O Alp -V —49)

10a)

21.25

(i) 2(3m + 2n)(5m — n)

10c)

1.65 <x < 4.65

1d)

_1 3
X—3 or

10d)

m = 6.25

10e)

y =-10x+15

2a)

35 marks

10£)

(i) y=5x-15

2b)

13 marks

(i) A=-20 & B=-100

3a)

%a+ lb
3 5

11a)

(i) 120°

(i) 0.9 cm

4c¢)

(i area of AXYR 2
area of ARYZ 3

11c)

0.526 cm?

11d)

5.97%

.. area of AXYR (lj
(i) —————

11e)

Design IV will be cheaper to produce
for 1000 boxes

area of APQR 2
5a) | 6400
X
o) (320 000 _ 8x + 6000}
X

5¢) | (ii)x=-500 or x =80
5d) | 72
6a) | (0.35

0.45

0.40
6b) | (355

i
6¢) | The total amount of money collected

by each stall (per day from the
selling the satay)

6d)

$17 475

6e)

1.1 0 O
0 1.1 O
0 0 11

7b)

8a)
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PRELIMINARY EXAMINATION TWO
SECONDARY FOUR

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use paper clips, highlighters, glue or correction fluid.

Answer all the questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical
expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

For , use either your calculator value or 3.142, unless the question requires the answer
in terms of .

The number of marks is given in brackets [ ] at the end of each question or part
question.
The total number of marks for this paper is 80.
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Compound interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

Total amount =

Curved surface area of a cone =
Surface area of a sphere =
Volume of a cone =
Volume of a sphere =
Area of triangle ABC =
Arc length =, where is in radians

Sector area = , where is in radians

Mean =

Standard deviation =
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1 Calculate  zring vour answer comect to

(a) 3 decimal places,

Answer{a). ... [1]
(b) 3 sigmficant figures.
Answer (B [1]
2 A sequence of numbers 1s given as follows;
1% Iime: P+1-1=1
2% Iime : 2+2-1=5
3" line- F+i-1=11

M line g +4-1=19

(a) Wnte down an expression, m terms of n, for the nth term m the sequence.
Answer(ay. ... [1]
(b) Calculate the value of the 67* term of the sequence.

Answer By ... [1]

3 (a) Giventhat find the value of x.

Answer (a) [1]

(b) Light travels | metre mn 3.3 nanoseconds.
Fmnd the total distance, m metres, that light will travel in 6.6 microseconds.

Answer (b) m(1]

MNeed a home tutor? Visit smiletutor sg
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PQ is parallel to RS.
(a) Find

Answer (a) [1]
(b) Find

Answer (b) [1]

5 A group of students were asked to determine which of the following allows more water
to flow through in a given time:

y Two hoses with OR A hose with a
diameters of 5 cm each. diameter of 8 cm.
Paul chooses 4. His reasoning is that the two hoses have a bigger combined diameter
of 5+ 5=10> 8. Is Paul right? Explain.

ARSWEE . .ot
............................................................................................................ [2]
6 Simplify
AnSwer ... [2]
7 Some students were interviewed to find out the languages they spoke at home.
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Carousell- 243



(a) Describe, as simply as possible, in words, the set

DR A (7 ) TS
.............................................................................................................. [1]
(b) On the Venn Diagram, shade the region which represents
[1]
It is given that , and
(¢) If, find the number of students who did not speak either English or their Mother
Tongue.
ANSWEr (C)evveiniiiiiei i, [1]
8 (a) Factorise

Answer (@)......ooveeeneeninininnnnnn.. [1]
(b) Factorise completely

Answer (b).......cooeeeeiiiiiiiiin... [2]

9  Boris and Bram jog on a circular track with radius 15 m. Boris jogs with a constant speed
of and Bram jogs with a constant speed of If both boys start jogging in the opposite
direction from point 4 at 08 10, when will they meet again at A?
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ANSWer ... [3]

10 Two similar marbles made from the same material have radii in the ratio of 2 : 5.

(a) Ifitcosts $2 to paint the small marble, calculate the cost to paint the large marble
using the same paint.

Answer (@) $ ..oovvevieiiiii, [1]

(b) Ifthe mass of the larger marble is 250 g, what is the mass of the smaller marble?

Answer (b).......coeeeeiininniinnnn. g[2]

11 A painter takes 4 days to paint a house. His apprentice takes 2 more days to paint the same
house.

(a) Find the number of similar houses that the apprentice can paint in 30 days.

Need a home tutor? Visit smiletutor.sg 6

Carousell- 245



Answer (@).......ccceevvnn... houses [1]

(b) If the painter and the apprentice paint the house together, how many days will it take
the both of them to complete painting 1 house?

Answer (b).......cooeeeevinniin.. days [2]

12 (a) Sketch the graph of

Answer (a)

2]
(b) Write down the equation of the line of symmetry of the graph of

Answer (b) [1]

13 The cumulative frequency curve below shows the marks obtained, out of 100, by 60
students in an Elementary Mathematics paper.
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(a) Find interquartile range of the distribution.

Answer (a).......ccoeeeeveenann.. marks [1]

(b) The same 60 students also sat for the Additional Mathematics paper. The box-and-
whisker diagram below illustrates the marks obtained. The maximum mark was

again 100.

4 | ' L
1

0 10 20 30 40 S0 60 0 80 90 100
Marks

A parent commented that the Elementary Mathematics paper was easier than the
Additional Mathematics paper.

Do you agree? Give a reason for your answer.

Answer (b) ..cooviiiiiiiiiiiiiiie, DeCAUSE. ..ot

14  The period of oscillation, 7 seconds of a string varies directly as the square root of the
length of the string, / cm. When the length of the string is 36 cm, the period of the
oscillation is 0.3 seconds.

(a) Find the length of the string when the period of oscillation is 0.4 seconds.
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Answer (@).......covveeeveiniannnann. cm [2]

(b) Calculate the percentage change in / if 7'is decreased by 30%.

Answer (b)........ccocooiiiiiiiiil. % [2]

15 (a) The lowest point of a quadratic curve is It intersects the y-axis at Write down the
equation of the curve in the form , where a, b, ¢ are integers.

Answer (a) y [2]

(b) Hence solve the equation , giving your answers correct to two decimal places.

Answer (b) x [2]

16 (a) Isitpossible to draw a regular polygon whose exterior angle is ?
Give a reason for your answer.

DRy A (7 ) T P
.......................................................................................................... [2]
(b)
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10

In the diagram above, ABC... is part of a polygon. is The size of the remaining interior
angles are each equal to Find the number of sides of this polygon.

Answer (b) [2]

17

Vernon travels to school either by bus or by car. The probability of being late for
school is if he travels by bus and if he travels by car.

(a) Find the probability that he will be late on just two out of three days if he travels
by bus on three consecutive days.

Answer (@)......covveeeniiiiiinnnaann.. [2]

(b) If the probability that he travels by bus is , find the probability that he will
be late for school on any given day.

Answer (b).......cooeeeiiiiiiiiin... [2]

18

Carousell-

The graph shows the charges made by a telecommunication company for making local
phone calls lasting up to 70 minutes. The total cost is made up of a fixed charge, $3.00,
together with a charge of $x per minute for making local phone calls.
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(a) State the cost of making 44 minutes of local phone call.

Answer (@) $ ..oovvviiiiiii, [1]

(b) (i) A second telecommunication company that does not have a fixed charge, charges
8¢ per minute for the first 50 minutes and 15¢ per minute after that.

Draw a graph, on the same axes, to represent the charge made by this second
company.

(ii) Find the range of times, 7, for which it would be cheaper to subscribe to the
second company.

Answer (b)(if) [1]

19 In the diagram, ABCD is a parallelogram with, and EF intersects HD and HC at G and K
respectively.
If the area of , find the area of

@
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(b)

20 The diagram shows a circle with centre O and radius 7 cm inscribed in a regular octagon
of sides 5.8 cm each.

(a) Calculate the area of the octagon.

Answer (@)......oooeeeenvennnnnnnnn. [2]

(b) Find the total area of the shaded region between the circle and the octagon.

Answer (b).......cooveeuvininiinnnnn. [2]

21 (a) Solve the equation

Answer (a) [2]

(b) 216 cubes, each having edges of 2.6 cm, measured to the nearest 0.1 cm, fit exactly
into a larger cubic box. Find the

(i)  greatest possible length of the cubic box,
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Answer (b)(@) [2]
(i) least possible volume of the cubic box.
Answer (b)(if) [1]
22 The equation of a straight line is
(a) Find the gradient of the line.
Answer (a) [1]

(b) Find the equation of the line, parallel to , which passes through the point

Answer (b) [2]

(c¢) Find the distance between the points at which these two lines cut the x-axis.

Answer (c) units [2]

23 (a) Inthe diagram, O is the centre of the circle ADBC. AB and CD are two perpendicular
diameters. L and R are points on 4B. N and P are points on CD. M and Q are points
on the circumference of the circle. LMNO and OPQR are two rectangles.

Explain briefly why LN and PR are equal in length.

(b) In the diagram, the points 4, B, C, D and E lie on a circle, centre O.
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BOE is a diameter,
AE is parallel to CD.

() Find

Answer (b)@) ..o [2]
(ii) Hence show that triangle ACE is an equilateral triangle.

ANSWET (D)D)« ve et e

24  The point H represents the position of a harbour located along a coastline. Another point J
represents the position of a jetty situated along the same coastline. The point L represents
the position of a lighthouse.

It is given that

(a) Using a scale of 1: 20000, construct the [2]

Answer (a) and (c)
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(b) Measure and write down the distance LH.

Answer (b) m [I]

(¢) A yacht sails directly from H to L. By drawing a suitable line, measure and write
down its closest distance to the jetty.

Answer (c) m [2]

End of Paper

This document is intended for internal circulation in Victoria School only. No part of this document may be reproduced, stored in a retrieval
system or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without the prior permission of the
Victoria School Internal Exams Committee.

2016 Victoria School Prelim 2 Mathematics Paper 1 Answer Key

la | 0.00504
1b | 0.0050408
2a

2b | 4555
3a

3b | 2000 m
4a

4b

No, Paul is wrong. The hose in B with a larger cross sectional area allows more water

: to flow through than in 4.

6

7a_| is the set of students who spoke only in their Mother Tongue at home
7b |

7c | 61 students

8a

8b

9
10a | $12.50
10b | l16g
l1a | 5 days
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11b | days

12a

12b
13a | 39 marks

13b | Disagree. Median marks in Elementary Mathematics paper is lower.
14a | 64

14b | Increase by 69%

15a
15b
16a | No. is not divisible by 7
16b | 9 sides

17a
17b
18a | $5.20
18bi

191 | 50
1911 | 20
20a | 162.4
20b | 8.4
2la
21bi | 159
21bi

22a
22b
22¢
23b
24a | Constructions
24b | 2055 m

24¢ | 790 m
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PRELIMINARY EXAMINATION TWO
SECONDARY FOUR

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use paper clips, highlighters, glue or correction fluid.

Answer all the questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical
expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

For 7, use either your calculator value or 3.142, unless the question requires the
answer in terms of .

The number of marks is given in brackets [ ] at the end of each question or part
question.
The total number of marks for this paper is 80.
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Mathematical Formulae

Compound interest

n
Total amount = P| 1+ L
100

Mensuration

Curved surface area of a cone = 7rl

Surface area of a sphere = 4rr?

Volume of a cone = gﬂ'l’zh
4 3
Volume of a sphere = gﬂr

1 )
Area of triangle ABC = 5 absinC
Arc length = @, where @ is in radians

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

Trigonometry

a b c

sinA sinB sinC

a* = b* + ¢ = 2bccos A

Statistics

2 fx

Mean = =—

Standard deviation =

s A (fojz
>f o \2f

Need a home tutor? Visit smiletutor.sg
VICTORIA SCHOOL 16/S4PR2/EM/1

257



Carousell-

1/0.00234x9.45

Calculate , giving your answer correct to

29.5

(@) 5 decimal places,

0.00504 ---- [B1]

(b) 5 significant figures.

0.0050408 ---- [B1]

A sequence of numbers is given as follows;

1* line: ’+1-1=1
2" Jine: 2242 -1=5
3" line: 32+3-1=11
4" Jine: 42+4-1=19

(a) Write down an expression, in terms of 7, for the nth term in the sequence.

(b) Calculate the value of the 67" term of the sequence.

2 1
(a) Given that 3*x3*=3 2, find the value of x.

2h U
3*x3:=32
:>4+g:—l
X 2
8x+4=—x
Ox=-4
4
X=——= - Al
5 [Al]

(b) Light travels 1 metre in 3.3 nanoseconds.

Find the total distance, in metres, that light will travel in 6.6 microseconds.

3.3 nanoseconds = 3.3x10”° seconds

6.6 microseconds = 6.6x10°° seconds

-6
.. Distance travelled = w
3.3x10°
=2000 m --------- [A1]
Need a home tutor? Visit smiletutor.sg
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4
P 0
R > S
PQ is parallel to RS.
(a) Find x.
x=180°—-46°-24°
=110 ---—---- [A1]
(b) Findy.
y=180°—-46°-52°
=82 - [A1]
5

A group of students were asked to determine which of the following allows more water
to flow through in a given time:

Two hoses with A hose with a
diameters of 5 cm each. OR ﬂ

diameter of 8 cm.

Paul chooses A. His reasoning is that the two hoses have a bigger combined diameter
of 5+ 5 =10 > 8. Is Paul right? Explain.

No, Paul is wrong. ----- [B1]
Total cross-sectional area of A = 27r(2.5)2 =12.57 cm?.

Total cross-sectional area of B = 27;(4)2 =167 cm?.

.. The hose in B with a larger cross sectional area allows more water
to flow through than in A. ---- [A1]

6  Simplify 36b> —25(1-b)’.

36b° ~25(1-b)" =(6b)° ~[5(1-b)]
=[6b-5(1-b)][6b+5(1-b)] - [B1 - Identity]
=(6b—5+5b)(6b+5-5b)

=(116-5)(b+5) [A1]

Need a home tutor? Visit smiletutor.sg
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5

Some students were interviewed to find out the languages they spoke at home.

& ={The set of students who were interviewed}

E = {The set of students who spoke English}
M ={The set of students who spoke their Mother Tongue}

(a) Describe, as simply as possible, in words, the set M N E".

M N E' is the set of students who spoke only in their Mother Tongue at home. [B1]

(b) On the Venn Diagram, shade the region which represents £ (M UE)'.
&

E M

[B1 — Correct Shading]

It is given that n(&) =256, n(E) =195 and n(M)=123.

(c) If M c E, find the number of students who did not speak either English or their
Mother Tongue.

Number of students who did not speak either English or their Mother Tongue
=256-195

8 (a) Factorise completely x° —2xy+y’.

Carousell-

X =2xy+y’

(b) Factorise completely x* —3x* —4x+12.

X =3x*—4x+12
=x*(x=3)—4(x=3) - [B1]
= (x2 —4)(x—3)
:(x—Z)(x+2)(x—3) ——————— [A1]
Need a home tutor? Visit smiletutor.sg
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9  Boris and Bram jog on a circular track with radius 15 m. Boris jogs with a constant speed

of 0.157 ms™' and Bram jogs with a constant speed of 0.25x ms™'. If both boys start
jogging in the opposite direction from point A at 08 10, when will they meet again at A?

Time taken for Boris to finish 1 lap = 27 (15)
157
=200 s
Time taken for Bram to finish 1 lap = 2745 L [M1]
0.257
=120s
5200 =2"x5%,120 =2’ x3x5
LCM of 200 and 120 =2’ x3x5% - [M1]
=600 s
=10 mins
Time they will meet again = 10 min after 08 10
= 08 20 ---------- [Al]

10 Two similar marbles made from the same material have radii in the ratio of 2 : 5.

(a) [Ifit costs $2 to paint the small marble, calculate the cost to paint the large marble
using the same paint.

Since the marbles are similar,

Surface area of large marble (5 ]2

2

Surface area of small marble
5 2
.. Cost to paint larger marble = (5) x$2

=$12.50 — [Al]

(b) If the mass of the larger marble is 250 g, what is the mass of the smaller marble?

Since the marbles are similar,

Mass of small marble ([ 2 ’
250

Need a home tutor? Visit smiletutor.sg
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11 A painter takes 4 days to paint a house. His apprentice takes 2 more days to paint the same
house.

(a) Find the number of similar houses that the apprentice can paint in 30 days.

No. of days the apprentice takes =4+ 2
=6

.. No. of houses he can paint in 30 days = %

(b) If the painter and the apprentice paint the house together, how many days will it take

the both of them to complete painting 1 house?

. 1 . 1
Rate for painter = vk Rate for apprentice = P

.. No. of days taken if they paint together = Ll ————— [M1]

12 (a) Sketch the graph of y= 2—%(x+ 2).

Answer (a)

ya B1 — Correct Parabola
B1 — Turning Point (—2,2) &
x=—4,x=0.

2

(b) Write down the equation of the line of symmetry of the graph of y=2 —%(x + 2)

Equation of the line of symmetry x =—2 ------ [B1]

Need a home tutor? Visit smiletutor.sg
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13  The cumulative frequency curve below shows the marks obtained, out of 100, by 60
students in an Elementary Mathematics paper.

60 =

50

40
Cumulative

Frequency 30

20
10
0 20 40 60 80 100
Marks
(a) Find interquartile range of the distribution.
Interquartile range = 69 —30 [or 68 —30 =38 marks]
=39 marks -------- [Al]

(b) The same 60 students also sat for the Additional Mathematics paper. The box-and-
whisker diagram below illustrates the marks obtained. The maximum mark was
again 100.

i 1 ! 4 ! 3 i
40 50 60 70 80 90 100
Marks

=0
p—
=
L
=
=
L
—

=

A parent commented that the Elementary Mathematics paper was easier than the

Additional Mathematics paper.

Do you agree? Give a reason for your answer.

Disagree. Median marks in Elementary Mathematics paper is lower. ------- [B1, B1]

Need a home tutor? Visit smiletutor.sg
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14 The period of oscillation, 7 seconds of a string varies directly as the square root of the
length of the string, / cm. When the length of the string is 36 cm, the period of the

oscillation 1s 0.3 seconds.

(a)

Find the length of the string when the period of oscillation is 0.4 seconds.

T = k\/l_, k 1is a constant
When T =0.3,] =36

- T =0.051

When T =04,
0.4=0.05!
JI=8..1=64 cm’

[B1 for finding k£ =0.05]

(b)

Calculate the percentage change in / if 7' is decreased by 30%.

Old: T

old

=0.05J1 =1=(20T,,)
When T is decreased by 30%,

New: 0.77,, =0.05\1 =1=(14T,, )
2 2
. % change in [ = (147,) _(2?Z’ld) x100% ------ [M1]
(207:)Zd)
=—51% —— [Al]

15

(a) The lowest point of a quadratic curve is (—1,—6). It intersects the y-axis at —5. Write

down the equation of the curve in the form y=a (x +b)2 +c, where a, b, c are

integers.

y=a(x+1) =6 - [B1]
Atx=0,y=-5,=>a=1
y:(x+1)2—6

Since (—1,—6) is the lowest point =b=1,c=—6

(b) Hence solve the equation a(x +b)2 +c¢ =0, giving your answers correct to two

decimal places.

VICTORIA $seHesr—————————eeee G SRR
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x+1=+J6
:>x:—1—\/€ or x:—1+\/8

x=-3450rx=145 [A1]

16 (a) Isit possible to draw a regular polygon whose exterior angle is 7°?
Give a reason for your answer.

No. 360°is not divisible by 7 ------ [B1, B1]
(b)
\ ’
\ ’
N ’
N ’
\ ’
\ ’
> o]
A 148 C
B

In the diagram above, ABC... is part of a polygon. ZABC is 148°. The size of the
remaining interior angles are each equal to 139°. Find the number of sides of this polygon.

Exterior ZABC =180°—-148° =32° Exterior ZABC =180°—-148°=132°
Let n be the number of sides of the polygon. Number of sides of polygon
Since the sum of exterior angles of polygon = 360° _ 360°—32° - (B1]
5.32°+(n—1)(180°—139°) = 360° ------ [B1] 41°
32+41n—41=360 =9 -——[Al]
41n =369
n=9 -—- [A1]

17  Vernon travels to school either by bus or by car. The probability of being late for

school is é if he travels by bus and 2%) if he travels by car.

(a) Find the probability that he will be late on just two out of three days if he travels
by bus on three consecutive days.

Probability = l X l>< i PG — [M1]
555

- an

(b) If the probability that he travels by bus is % , find the probability that he will

be late for school on any given day.

Need a home tutor? Visit smiletutor.sg
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Probability = 1>< L + 2 X l ---—-[B1]
320 3 5
3
=— Al
>0 [Al]

18 The graph shows the charges made by a telecommunication company for making local
phone calls lasting up to 70 minutes. The total cost is made up of a fixed charge, $3.00,
together with a charge of $x per minute for making local phone calls.

2
!
/.
—
1E)
~ I~ 'l R | ;|
4 [B1 — correct drawing] |
&D /
N 4
= 7
@)
0 A
=)
o )
5 /
Z pd
1 y.d
1
I'

0 10 20 30 40 50 60 70 80 90 100
time of local phone call made (mins)

(a) State the cost of making 44 minutes of local phone call.

The cost is $5.20 ------ [B1]

(b) (i) A second telecommunication company that does not have a fixed charge, charges
8¢ per minute for the first 50 minutes and 15¢ per minute after that.

Draw a graph, on the same axes, to represent the charge made by this second
company.

(i) Find the range of times for which it would be cheaper to subscribe to the second

company.
The range of time is 0 <7 <65. ----- [B1]
Need a home tutor? Visit smiletutor.sg
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12

In the diagram, ABCD is a parallelogram with EF // AB, AH = GH =3 cm and
HB = DG =2 cm. EF intersects HD and HC at G and K respectively.

If the area of AGHK =18 cmz, find the area of

(i) triangle DHC,

AGHK is similar to ADHC.

AreaADCH__(5Y
" Area AGHK 3

2
e (] -

Area ADCH :18x%

=50 cm? - [A1]

(ii) triangle BCH.

A 3 H 2

ABCH shares the same height as ADCH.

Area ADCH :%xDth

Let & be the perpendicular height of ADCH.

The diagram shows a circle with centre O and radius 7 cm inscribed in a regular octagon

20
of sides 5.8 cm each.
(a) Calculate the area of the octagon.
1
Area 0foctag0n:5x5.8x7x8 ------ [M1]
=162.4 cm®-—--- [Al]
VICTORIA SCHOOL 16/S4PR2/EM/1
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(b)

13

Find the total area of the shaded region between the circle and the octagon.

Area of shaded region =162.4 — 7 x 7> - [M1]

= 8.46 cm® (3SF) - [A1]
21 (a) Solve the equation x—3 -5= 7 X.
X=3 s 7.
2 2
x=3-10=7x - [M1]
6x=-13
13
xX=——
6
= —2l [A1]
6
(c) 216 cubes, each having edges of 2.6 cm, measured to the nearest 0.1 cm, fit exactly
into a larger cubic box. Find the

(i) greatest possible length of the cubic box.
Greatest possible length of cubic box
=265 x 6 - [M1]
= 159cm - [A1]

(ii) least possible volume of the cubic box.
Least possible volume of cubic box
=216 x 2.55°
=3581.577 cm® ---——-- [A1]

VICTORIA SCHOOL 16/S4PR2/EM/1
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22 The equation of a straight line is =1.

(SSH
NGl eS

(a) Find the gradient of the line.

.. Gradient is 1% ——————— [A1]

(b) Find the equation of the line, parallel to g_% =1, which passes through the point

273
4 1
=2 x—24—
Y73 2
4 1
f— =—x—1— —— A] 0.
y 3 > [ ]

(c) Find the distance between the points at which these two lines cut the x-axis.

Aty=0,

Fory:%x—4: x=3

4 3 9
Fory=—x—-—: x=—
3 2 8
.. Distance between the two points =3 —% - [M1]
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23 (a) Inthe diagram, @ is the centre of the circle ABCD. AB and CD are two perpendicular

diameters. L and R are points on AB. N and P are points on CD. M and ( are points
on the circumference of the circle. LMNO and OPQR are two rectangles.

C
M N
P L
AL 0 B
Explain briefly why LN and PR are equal in lkength.
OM and OQ are radii to the circle, — [BI] D
Since OM is the diagonal of rectangle LMNO and O is the diagonal of rectangle OPQR

=» OM = LN = 00 = PR. ——[Al]

(b) In the diagram, the points A, B, C, D and E liz on a circle, centre 0.
BOE is a diameter, AB = BC, £ZECD =60°,

AE is parallel to CD. g

{Iy Find ZAERB.

LABC =120° {opp £s of cyclic quad)
|
£BAC = £BCA=—(180°-120°) — [MI]

=30° (base 5 of isos A)
LAER=ACHE= 30F (s in same segment) —- [Al]

(il  Hence show that triangle ACE is an equilateral triangle.

FLAEC =60°(alt. £ AE/ICD)
ZBCE =9%0F(Right £ in semicircle)
£ BCA =30°base s of isos A)
ZACE =907 - 30" = 60"

- AACE is an equilateral triangle.
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24 The point H represents the position of a harbour located along a coastline. Another point J
represents the position of a jetty situated along the same coastline. The point L represents
the position of a lighthouse.

It is given that HJ =1800 m, ZLHJ =26° and ZHJL =93°.

(a) Using a scale of 1: 20000, construct the AHJL. [2]

Answer (a) and (c)

Answer (a) and (¢)

He

(b) Measure and write down the distance LH.

Answer (b) 2055 m [1]

(¢) A yacht sails directly from H to L. By drawing a suitable line, measure and write
down its closest distance to the jetty.

Answer (c) 790 m [2]

End of Paper
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Mathematical Formulae

Compound interest

n
Total amount = P| 1+ L
100

Mensuration

Curved surface area of a cone = xrl

Surface area of a sphere = 477>

Volume of a cone = %72'}’2/1
4 3
Volume of a sphere = 572’/”

Area of triangle ABC = % absinC
Arc length = r@, where 6 is in radians

1 .. )
Sector area = 5 70 , where @ is in radians

Trigonometry

a b c

sinA sinB sinC

a* =b* + ¢* — 2bccos A

Statistics

2 fx

Mean = =——

Standard deviation =

si2 [MT
>/ \Xf
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Answer all the questions.

(a) Victor and Gloria are in an organic farm in Murai Farmway with their families.
Victor buys five pieces of tofu and four packets of mushroom for $23.55.
Gloria buys four pieces of tofu and three packets of mushroom.
She pays with two $10 notes and receives change of $1.80.
(i) Write down a pair of simultaneous equations to represent this information.
Use 1 to represent the cost, in dollars, of a piece of tofu
and m to represent the cost, in dollars, of a packet of mushrooms. [2]
(ii) Solve your simultaneous equations to find ¢ and m. [2]
(iii) Calculate the total cost of buying two pieces of tofu and five packets of
mushroom. [1]
(b) Solve the equation 3+13x—4x> =0, giving the answers correct to three decimal
places. [4]
(@) (i) Express 8064 as the product of its prime factors. [1]
. . 8064 . .
(ii) Find the value of k£ such that is the largest possible perfect cube. [1]
Given that p =2’ x3*x7. Write down the
(iii) lowest common multiple of 8064 and p, giving your answer as the product
of its prime factors, [1]
(iv) greatest integer that will divide both 8064 and p exactly. [1]
(b) When n is a whole number, 2n+1 is an odd number.
(i) Write down an expression for the next two consecutive odd numbers after
2n+1. [1]
(ii) Find and simplify an expression for the difference between the squares of
the two consecutive odd numbers found in (b)(i). [2]
(iili) Hence, explain why the difference between the squares of two consecutive
odd numbers is always a multiple of 8. [1]
Need a home tutor? Visit smiletutor.sg
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3  The table below shows the ticket prices at the Singapore Garden Festival held at

Gardens by the Bay.
Ticket Price
Adult $20
Child $12
Senior Citizen $15

(a) Represent the ticket price for adult, child and senior citizen by a column matrix

Q. [1]

(b) Mr Ang bought 4 adults, 2 children and 1 senior citizen tickets to the festival.
Write down a matrix P such that the matrix multiplication R =PQ gives the total
amount Mr Ang paid for the tickets. Hence, find R. [2]

(¢) The table below shows the number of tickets sold at the festival.

Number of tickets sold
Day Adult Child Senior Citizen
Monday 81 c 36
Tuesday 85 42 s
(i) The ticket sales collected on Monday and Tuesday was $2724 and $2744
respectively.
Represent these ticket sales in a 2 x 1 matrix T. [1]
(ii) Form a matrix multiplication such that the product will be T. [1]
(iii) Find the value of ¢ and of s. [2]

Gardens by the Bay donated part of their ticket sales to a charity organization.
U represents the total amount of money donated to the organization on Monday

and Tuesday.
(iv) Evaluate the matrix U=(0.15 0.1)T. [1]
(v) Explain what the elements of the matrix (0.15 0.1) represent. [1]
Need a home tutor? Visit smiletutor.sg
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North
40°

540

86

ABD and BCD are two horizontal triangular plots of land.

BD =48 m and CD =86 m.

Angle BAD = 40° and angle BDA = 54°.

A is due north of B and ADC is a straight line.

(a) Calculate
(i) AD, (2]
(ii) the total area of the plots of land ABCD, [2]
(iii) BC. (2]

(b) Given that Z is a point on CD such that ZD =48 m, calculate the bearing of B
from Z. [2]

(¢) The base of a vertical mast is at B.
The greatest angle of elevation of the top of the mast from a point on AC is 17.4°.

Calculate the angle of depression of C when viewed from the top of the mast. [3]

Need a home tutor? Visit smiletutor.sg
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16a’°b* . 4ab®>  27a™"

5 a) Simplif X . 2
(@) PR 7c* 21> 8a"? 2!
()  Simplify — =418 2]

(u+4v) —25/°
(¢) () Solve the inequality @ - é < x+ 21. [1]
7 8 4
. . 6x 3 1
(ii) Hence, state the smallest integer value of x such that 7 - g < x+ ZZ. [1]
. . D h 1
(d) (i) Express as a single fraction in its simplest form —— — ——. [2]
4-h h+3
h 1 4
il) Solve the equation - = 3
) a 4-h h+3 5 L]
6  Answer the whole of this question on a sheet of graph paper.
The variables x and y are connected by the equation
12
y=x+—-5.
X
Some corresponding values of x and y are given in the table below.
1 1.5 2 3 4 5 6 7 8
8 p 3 2 2 2.4 3 3.7 4.5
(a) Calculate the value of p. [1]
(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0 < x <8.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for 0<y <8.
On your axes, plot the points given in the table and join them with a smooth
curve. [3]
. . 12 1
(¢) Use your graph to find the solutions of x+—= Sg. [1]
X
(d) By drawing a tangent, find the gradient of the curve at (6, 3). [2]
(e) By drawing a suitable straight line on your graph, solve 2x* —11x+12=0. [2]
Need a home tutor? Visit smiletutor.sg
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7
. . — (5 — (-3
7 (a) Aisapoint (-4,1), AB= A and AC = o |
(i)  Write down the column vector BC. [1]
(i) Find \BT\ 2]

(iii) P is a point such that BP=2PC.

Find the column vector AP. [2]
2
. . — 3
(iv) Given OQ = .
2
11—
3
What type of quadrilateral is APQB?
Justify your answer using vectors. [3]

(b) .

OABC is a parallelogram.
ﬁ:p,a’:qanda‘=4ﬁ. 0 p A
ACT, BRT and OCR are straight lines.

(i) Express each of the following, as simply as possible, in terms of p and/or q,

(a) OB, [1]
(b) OT, [1]
(c) BT. [1]
.. . — 4 ) -
(ii) Given that BR = gq —p, find k if OC =k CR. [1]
(iii) Find the value of M. [1]
area of AOCT
Need a home tutor? Visit smiletutor.sg
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(a)

(b)

A B C

The line DF is a diameter of the circle BDEF with centre O.

ABC is a tangent to the circle at B.

X is the point of intersection of DF and BE.

Angle DBE =30° and angle BEF =58°.

(i) Find
(a) angle FBO, (2]
(b) angle ABF, [1]
(¢) angle DXE. (1]

(ii) Given that the radius of the circle is 14 cm, find the area of
triangle BDF. [2]

)

In the diagram, POR is a quadrant of a circle with radius 6 cm.
OR and PQ are parallel.
OR is an arc of a circle with centre P.

Calculate the area and the perimeter of the shaded region. [4]
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9 (@) The ages of 50 employees in Company V is shown in the table below.

Ageinyears | 24<x<28 | 28<x<32 | 32<x<36 | 36<x<40 | 40<x<44
Number of 7 10 13 2 »
employees

(i) State the value of p. [1]

(ii) Hence, calculate the
(a) mean age of the employees, [1]
(b) standard deviation. [1]

(iii) The age distribution of 50 employees in Company W is summarized below.

Mean 29.6 years
Standard deviation 7.13 years

Make two comparisons between the ages of employees in both companies.

(2]

(b) A box contains 5 red flags and 8 yellow flags.
Two flags are taken from the bag at random without replacement.

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2]

(ii) Find, as a fraction in its simplest form, the probability that

(a) the first flag is red and the second flag is yellow, [1]
(b) both flags are the same colour, [1]
(c) atleast one flag is yellow. [1]
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Class 4V has chosen the ‘Go Green’ theme for their Social Innovation Project.
The diagram above shows the recycling bins structure that they have built.

The whole structure consists of 3 open identical cylindrical plastic containers fit into a
wooden cuboid crate. All the containers and the crate are of negligible thickness.

3 circles had to be cut from the top of the crate to fit the containers.

Each plastic container is placed in the crate such that they are 20 cm away from the
sides of the crate, ADHE and BCGF, as well as 20 cm apart from each other.

Each plastic container touches the base and sides, ABFE and DCGH, of the crate too.
The radius and height of the plastic container are 30 cm and 120 cm respectively.

(a) Write down the dimensions of the crate. [1]

(b) Calculate the

(i) exact total surface area of the crate that was cut out, [1]
(i) exact total internal surface area of each cylindrical container, [2]
(iii) total exposed external surface area of the crate. [2]

(¢) The class would like to paint all the exposed external surfaces of the crate yellow.

One tin of paint can cover an area of 3.75 m>. How many tins do they need to
purchase? Justify your answer. [2]

(d) If each cylindrical container is filled to the brim, what is the maximum volume of
recyclables that can be collected by the class in a single collection? [2]

End of Paper
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2016 Victoria School Prelim 2 Mathematics Paper 2 Answer Key

Carousell-

. 5t+4m=23.55
la(i)
4t +3m =18.20
la(ii) t=2.15and m=3.20
la(iii) | $20.30
1b x=—0216 3d.p.) or x=3.466 (3d.p.)
2a(i) | 8064 =2"x3*x7
2a(ii) k=126
2a(iii) | 27x3*x7
2a(iv) 504
2b(i) | (2n+3) and (2n+5)
2b(ii) | 8(n+2)
D) Since 8 is a factor of S(n + 2), the difference between two consecutive odd
numbers will always be a multiple of 8.
20
3(a) Q=12
15
P= (4 2 1)
20
30) fR=(4 2 1)|12
15
= (1 19)
3 T— 2724
©O 1= 2744
20
A 81 ¢ 36 12 |- 2724
©W 1 lgs 42 2744
15
3(c)(ii) | c=47 and s=36
3(c)iv) | (683)
Elements of (0.15 0.1) represent the percentage of the total ticket sales that
3(©)(V) | Gardens by the Bay had donated to the charity organization on Monday and
Tuesday respectively
4(a)(d) 74.5m (3s.f)
4(a)(ii) | 3120 m* (3s.f.)
4(a)@ii) | 121 m (3 s.f)
4(b) 293°
4(c) 5.8° (1d.p.)
Need a home tutor? Visit smiletutor.sg
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81a’b’
5(a
@ 2c
sy | —
u—v
5(c)(@d) x > —18=
5(c)(i) | —18
S(d) h*+4h—-4
WO @) (ne3)
5(d)(ii) h=—3z or h=2
6(a) p=4.5
6(c) x=19 or x=63
6(d) 0.660 (3s.f)
6(e) x=15 or x=4
() -8
()() 4
7(a)(ii) | 8.94 units (3s.f.)
-1
7(a)(iii) 32
6=
3
AP = @ and AB = @
7(a)(iv) ‘ﬁ\ - \@\ and ‘E‘ - \E\
Thus, APQB is a parallelogram.
7(b)(i)(a) | P4
7(b)([)(b) | 59 —4p
7(b)(i)(e) | 44—5p
1
7(b)(ii k=1—
(b)(i1) 2
7(b)(iii) 1
5
8(a)(i)(a) | 32°
8(a)(i)(b) | 58°
8(a)(i)(c) | 88°
8(a)(ii) | 176 cm’ (3s.f)
Area of shaded region =18 cm”
8(b)
Perimeter of shaded region =24.6 cm (3 s.f.)
Need a home tutor? Visit smiletutor.sg
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9(a)(1) p=12
9(a)(ii)(a) | 34.64 years
9(a)(ii)(b) | 5.45 years (3s.f.)
The employees in company W are younger than those in company V since the
mean age of employees in company W is lower than that of company V.
9(a)(iii)
The spread of ages of employees in company W is wider since the standard
deviation of ages of employees in company W is larger than that of company V.
10
9(b)(i)a) | —
(b)(i1)(a) 39
19
9(b)(i)(b) | —
(b)(ii)(b) 39
34
9(b)(i)c) | —
(b)(i1)(c) 39
10(a) 260 cm by 60 cm by 120 cm
10(b)(i) | 27007 cm’
10(b)(ii) | 81007 cm’
10(b)(iii) | 83900 cm® (3s.f)
10(c) 3
10(d) 1020000 cm’ (3 s.f)
Need a home tutor? Visit smiletutor.sg
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Mathematical Formulae

Compound interest

n
Total amount = P| 1+ L
100

Mensuration

Curved surface area of a cone = xrl

Surface area of a sphere = 477>

Volume of a cone = %72'}’2/1
4 3
Volume of a sphere = 572’/”

Area of triangle ABC = % absinC
Arc length = r@, where 6 is in radians

1 .. )
Sector area = 5 70 , where @ is in radians

Trigonometry

a b c

sinA sinB sinC

a* =b* + ¢* — 2bccos A

Statistics

2 fx

Mean = =——

Standard deviation =

si2 [MT
>/ \Xf
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Answer all the questions.

1 (a) Victor and Gloria are in an organic farm in Murai Farmway with their families.
Victor buys five pieces of tofu and four packets of mushroom for $23.55.
Gloria buys four pieces of tofu and three packets of mushroom.
She pays with two $10 notes and receives change of $1.80.

(i) Write down a pair of simultaneous equations to represent this information.
Use 1 to represent the cost, in dollars, of a piece of tofu
and m to represent the cost, in dollars, of a packet of mushrooms. [2]

(ii) Solve your simultaneous equations to find ¢ and m. [2]

(iii) Calculate the total cost of buying two pieces of tofu and five packets of
mushroom.

[1]

(b) Solve the equation 3+13x—4x”> =0, giving the answers correct to three decimal

places. [4]
Solutions:
@ (@ 5t+4m=123.55
4t +3m=18.20
(ii) St+4m=23.55 - (1)
4t +3m =18.20 - (2)
(1)x3: 15¢t+12m =70.65 ) I
(2)x 4: 16t +12m =72.80 - 4
@) -@3): t=2.15
> —— M
Sub.  =2.15 into (2):
4(2.15)+3m =18.20
3m=9.6
B J
m=23.20
t=215and m=320 <+—— A1
Need a home tutor? Visit smiletutor.sg
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@ W) g2 0(2.15)45(3.20)
=$ 20.30 «— A
(b)
3+13x—4x> =0
—13+4(13) —4(- 4)(3) ~(~13)£(-13) —4(4)(-3) «—— M1
xX= or x=
2(—4) 2(4) ——— M
:—13i\/217 :13i\/217
-8 8
x=-0.216 3d.p.) or x=3.466 3dp) *+— A2
Need a home tutor? Visit smiletutor.sg
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2 (@) (i) Express 8064 as the product of its prime factors. [1]

(ii) Find the value of k such that 8064

is the largest possible perfect cube. [1]

Given that p =2’ x3*x7. Write down the

(iii) lowest common multiple of 8064 and p, giving your answer as the product
of its prime factors, [1]

(iv) greatest integer that will divide both 8064 and p exactly. [1]

(b) When 7 is a whole number, 2n+1 is an odd number.

(i) Write down an expression for the next two consecutive odd numbers after
2n+1. [1]

(ii) Find and simplify an expression for the difference between the squares of
the two consecutive odd numbers found in (b)(i). [2]

(iii) Hence, explain why the difference between the squares of two consecutive
odd numbers is always a multiple of 8. [1]

Solutions:
@ @) | gop4=2"x3*x7 «—— B1
(ii)
For to be the largest perfect cube, k needs to be the smallest possible value.
Largest 8064 will be 2°.
k=2x3*x7
k=126 <+—— B1
iii
() 8064 =2"x3*x7
p=2"x3"x7
Lowest common multiple =27 x3*x7 <+—— B1
Need a home tutor? Visit smiletutor.sg
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V) 1 e064 =27 x 32 x7
p=2"x3"x7

Greatest integer = 2° x 3% x 7
=504 «— B1

(b) (i) The next two numbers are (2n+3)and (2n+5). <+—— B1

@1 (2n+5) =(2n+3)" =4n> +20n+25—(4n” +12n+9)

—4n® +20n+25—4n’ —12n-9 +—— M1
=8n+16

=8(n+2) <«—— B1

(iii) Since 8 is a factor of S(n + 2) , the difference between two consecutive odd

numbers will always be a multiple of 8. | B1

Need a home tutor? Visit smiletutor.sg
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3  The table below shows the ticket prices at the Singapore Garden Festival held at

Gardens by the Bay.
Ticket Price
Adult $20
Child $12
Senior Citizen $15

(a) Represent the ticket price for adult, child and senior citizen by a column matrix

Q. [1]

(b) Mr Ang bought 4 adults, 2 children and 1 senior citizen tickets to the festival.
Write down a matrix P such that the matrix multiplication R =PQ gives the total
amount Mr Ang paid for the tickets. Hence, find R. [2]

(¢) The table below shows the number of tickets sold at the festival.

Number of tickets sold
Day Adult Child Senior Citizen
Monday 81 c 36
Tuesday 85 42 s
(i) The ticket sales collected on Monday and Tuesday was $2724 and $2744
respectively.
Represent these ticket sales in a 2 x 1 matrix T. [1]
(ii) Form a matrix multiplication such that the product will be T. [1]
(iii) Find the value of ¢ and of s. [2]

Gardens by the Bay donated part of their ticket sales to a charity organization.
U represents the total amount of money donated to the organization on Monday

and Tuesday.
(iv) Evaluate the matrix U=(0.15 0.1)T. [1]
(v) Explain what the elements of the matrix (0.15 0.1) represent. [1]
Need a home tutor? Visit smiletutor.sg
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Solutions:

[B1]

Need a home tutor? Visit smiletutor.sg

(@) 20
Q=/12] «——— B1
15
(b)
P=(4 2 1) «—— B1
20
R= (4 2 1) 12
15
= (1 19) «— A1
© O 2724
= +«— B1
2744
ii
(@) 20
81 ¢ 36 2724
12 |= B1
85 42 s 2744
15
D) 1620+ 12¢ +540 = 2724
12¢ =564
c=47 «— A1
1700+504 +155s = 2744
155 =540
s =36 «— A1
™ | u=(015 0T
2724
=(0.15 0.1)
2744
~(683)  «—— Af
(v) Elements of (0.15 0.1) represent the percentage of the total ticket sales that
Gardens by the Bay had donated to the charity organization on Monday and
Tuesday respectively.
VICTORIA SCHOOL 16/S4PR2/EM/2
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A
North
40° 1
54°C\ p
B 48
86
ABD and BCD are two horizontal triangular plots of land.
BD =48 m and CD =86 m.
Angle BAD = 40° and angle BDA = 54°.
A 1s due north of B and ADC is a straight line.
(a) Calculate
(i) AD, (2]
(i) the total area of the plots of land ABCD, [2]
(iii) BC. [2]
(b) Given that Z is a point on CD such that ZD =48 m, calculate the bearing of B
from Z. (2]
(¢) The base of a vertical mast is at B.
The greatest angle of elevation of the top of the mast from a point on AC is 17.4°.
Calculate the angle of depression of C when viewed from the top of the mast. [3]
Solutions:
@ (i) Z ABD =180°—-54°-40° (£ sum of A)
=86°
AD _ 48 -— M
sin86°  sin40°
AD — 48's1n 86
sin 40°
AD =74.4928
AD=745m (3sf) *——— Al
Needa home tutor? Visit smiletutor.sg
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ii
() Z ABD =180°-54° (adj. s on a str. line)
=126°
Total area = %(74.49) (48)sin 54°+ %(48) (86)sin126° +—— M1
~3116.139
=3120m* (3sf) +—— A1
(iii) 2 2 2
BC” =48 +86 —2(48)(86)cos126° «— WM
BC ~120.6348
BC=121m 3sf) +— A1
(b) A
40°
N
A
54°
B3 48
C
Z AZN =40° (alt. Zs, BA//ZN)
/ DBZ = / DZB (base /s of is0s. A)
°_126° «— M1
Z DBZ =% (£ sum of A)
=27°
Bearing of B from Z =360°-40°—-27° (Zs at a pt.)
=293° +— A1
Need a home tutor? Visit smiletutor.sg
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Let the point on AC be Y and
the top of the mast be 7.

%xBYxAC=3116

%xBYx(74.49+86)=3116 — M

y_2x3116

~160.49
BY ~38.83m

BT

38.83
BT ~12.168584 m

tanl17.4° = M1

A

Let the angle of depression be 6.

6=58° (1dp) <+«—— A1

17.4°

16/S4PR2/EM/2
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16a’°b* . 4ab®>  27a™"

5 a) Simplif X . 2
(@) LY 7¢* 21¢° 8a"? 2l
()  Simplify — =418 2]
(u+4v) —25/°
(¢) () Solve the inequality % - % < x+ 21. [1]
.. . 6x 3 1
(ii) Hence, state the smallest integer value of x such that 7 - g < x+ ZZ. [1]
. . e h 1
(d) (i) Express as a single fraction in its simplest form —— — ——. [2]
4—h h+3
h 1 4
ii) Solve the equation - =—. 3
(i) a -h h+3 5 3]
Solutions:
(a) 3.4 2 n+l 374 3 3
16a’b . dab 8 27a"™ 16a’b y 21c y 27a
7¢t 21 T 8a"? T¢t T 4ab® 8
571.2
_ 8la’b p A2
2c
(b) 18y 2u+18y
(u+ 4\))2 -25v"  (u+ 4\/)2 —(5\/)2
B 2u+18v
(u+4v+5v)(u+4v—>5v)
= 2(u +9V) M1 (factorising the
(u+9v)(u—v) denominator)
2
u—v A1
Need a home tutor? Visit smiletutor.sg
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(© @)
6—)C—§Sx+2l
7 8 4
X 21
- < ==
778
;> 147
8
x> 182 «—— A1

(ii) The smallest integer value of xis —18. +——

@ @ I 1 h(h+3)—(4-1h)
4=k h+3  (4=h)(h+3)
W +3h—4+h
(4—h)(h+3)
h* +4h—4
(4-h)(h+3) «—— A1

< M1

(i)

ho 14
4-h h+3 5
W+4h—-4 4

(4-n)(h+3) 5

5(h’ +4h-4)=4(12+h-h") +—— M1
5h* +20h—20 = 48+ 4h — 41>

9h® +16h—68 =0

(9h+34)(h-2)=0 <+—— M1
9h+34=0 or h-2=0

h:—3% he? —— A

Need a home tutor? Visit smiletutor.sg
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6  Answer the whole of this question on a sheet of graph paper.
The variables x and y are connected by the equation
12
y=x+—-35.
X
Some corresponding values of x and y are given in the table below.
X 1 1.5 2 3 4 5 6 7 8
y 8 p 3 2 2 24 3 3.7 4.5
(a) Calculate the value of p. [1]
(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0 < x <8.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for 0< y <8.
On your axes, plot the points given in the table and join them with a smooth
curve. [3]
. . 12 .1
(c) Use your graph to find the solutions of x+— = 85. [1]
X
(d) By drawing a tangent, find the gradient of the curve at (6, 3). [2]
(e) By drawing a suitable straight line on your graph, solve 2x* —11x+12=0. [2]
Solutions:
@ | p=45 | «—— B1
(b) Correct scale B1
Correct plotting of points B1
Smooth curve B1
—1: missing labels (x, y, O)
(c)
x+ 12 =8 1
X
X+ 2 5=3 1
X 5
. 1
Draw the line y = 35.
x=19 or x=63 <«+—— B1 (with correct line drawn)
Need a home tutor? Visit smiletutor.sg
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) Draw a tangent at (6, 3). <«—— B1

gradient = 4; -1 < M1

=0.660 (3s.f.)

e
(©) 2x —11x+12=0

2x—11 -|r2 =0

X
2x+2—11+2—x+6:—x+6
X X
x+ 2 5=6-x
X
Draw the liney=6—-x. «— B1
x=15 or x=4 <«—— B1 (with correct line drawn)
Need a home tutor? Visit smiletutor.sg
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. — (5} — (-3
7 (a) Aisapoint (-4,1), AB= A and AC = o |
(i)  Write down the column vector BC. [1]
(i) Find \BT\ 2]

(iii) P is a point such that BP=2PC.

Find the column vector AP. [2]
2
. . — 3
(iv) Given OQ = .
2
11—
3
What type of quadrilateral is APQB?
Justify your answer using vectors. [3]

(b) .

OABC is a parallelogram.
ﬁ:p,a’:qanda‘=4ﬁ. 0 p A
ACT, BRT and OCR are straight lines.

(i) Express each of the following, as simply as possible, in terms of p and/or q,

(a) OB, [1]
(b) OT, [1]
(c) BT. [1]
.. . — 4 ) -
(ii) Given that BR = gq —p, find k if OC =k CR. [1]
(iii) Find the value of M. [1]
area of AOCT
Need a home tutor? Visit smiletutor.sg
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Solutions:

7 (@ @ B_C;:ﬁ+ﬁ

)

{2 — =

(ii) .
|BC|=(-8) +4 — M1

=80

=8.94 units (3s.f.) +«— A1

(iii) BP - 2 PC
ﬂ+ﬁ’=2(ﬁ4+ﬁ)
AP A = 2(AC - 4P)
AP—-AB=2AC-2AP
3AP=2AC+AB «— M

(I

AP — AB + BP

:Ejtgﬁ

-5

1
5 =37 Alternative method

02
3

6% Need a home tutor? Visit smiletutor.sg
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~. AP =BQ

PO = PA+ AB+BQO
1 -1

3

5
i
v
o 1YV 7\
(47 - 5] - J(?j (63)

9
=6.67 units (3 s.f)

[48]=[Pg]= (5" +(4)
=41

=6.40 units (3 s.f)

Thus, APQOB is a parallelogram.

3 5
N 32 +(4J+ 32
6= 6=
3

M1

>M1

J

«— A1

16/S4PR2/EM/2
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7 (b)) G (a .
OB=0A+ AB
OA+0C
p+q «— B1

®) | 46-0¢_0A

=4q-p
OT =OA+ AT
:p+5R

=p+5(¢-p)
=5q—-4p <+— A1

() —. . 4
BT =OT - OB

=5¢-4p-p-q
=49-5p «—— A1

(ii)

— 4
BR=—¢g-
s47P
— — 4
OR—OBzgq—p
— 4
0R=§q—p+p+q
— 0
OR==
54
oC =2 CR
4
k—ll «— A1
4

Need a home tutor? Visit smiletutor.sg
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(1)

VICTORIA SCHOOL

area of AOCT OC
areaof ACTR CR

area of ABCR @
areaof ACTR TR

area of A BCR

1
area of AOCT g

A1

16/S4PR2/EM/2
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(a)

(b)

A B C

The line DF is a diameter of the circle BDEF with centre O.

ABC is a tangent to the circle at B.

X is the point of intersection of DF and BE.

Angle DBE =30° and angle BEF =58°.

(i) Find
(a) angle FBO, [2]
(b) angle ABF, [1]
(c) angle DXE. [1]

(ii) Given that the radius of the circle is 140 cm, find the area of
triangle BDF. [2]

]

In the diagram, POR is a quadrant of a circle with radius 6 cm.
OR and PQ are parallel.
OR is an arc of a circle with centre P.

Calculate the area and the perimeter of the shaded region. [4]

Need a home tutor? Visit smiletutor.sg
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(@)(i)(a) Z FOB =2x58° (£ at centre =2 / at circumference) +«—— M1

=116°

180°-116°

=32° «— A1

Z OFB =/ OBF (base /s of isos. A)

4 FBOZT (£ sum of A)

(@)(i)(b) Z OBA=90° (tan 1 rad)

Alternative working:

Z ABF =90°—-32° (complementary £s)
=58° +—— A1

Z ABF =58° (Zsin alt. segment) <«—— B1

(@)@ (c) Z DFE =30° (/s in the same segment)

/ DXE =30°+58° (ext. Z of A)
=88° «——— Af

(a)(ii)

Z BDF =58° (Zs in the same segment)
Z DBF =90° (rt. £ in a semicircle)

BD

BD =28cos 58°
~14.84 cm

Area of A BDF = %(14.84)(28)sin 58°

=176 cm® (3s.f)

BF

In A BDF, cos58°:D— +“— N1 — sin 58°=——

DF
BF =28sin 58°

~23.75 cm

or Area of A BDF

«— Al —

:%(14.84)(23.75)

=176 cm® (3 s.f)

Need a home tutor? Visit smiletutor.sg
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(b) Z PRO =Z RPO (base Zs of isos. A)

T
T ——

/ PRO=—2
2

(£ sum of A)

r
4
/ RPO =% (alt. /s, PQ//OR) <+——

PR=V6+6" <+—— A1
=+/72 cm

Area of shaded region

=%(\/i)2 (%) - %(6)2 (% - sin%j

=18cm’ <«—— A1

Perimeter of shaded region

=472 + (ﬂ)(%) + (6)(%}

=246 cm (3sf) +—— A1

A1

VICTORIA SCHOOL 16/S4PR2/EM/2
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9 (@) The ages of 50 employees in Company V is shown in the table below.

Ageinyears | 24<x<28 | 28<x<32 | 32<x<36 | 36<x<40 | 40<x<44

Number of 7 10 13 3 »
employees
(i) State the value of p. [1]

(ii) Hence, calculate the
(a) mean age of the employees, [1]
(b) standard deviation. [1]

(iii) The age distribution of 50 employees in Company W is summarized below.

Mean 29.6 years
Standard deviation 7.13 years

Make two comparisons between the ages of employees in both companies.

(2]

(b) A box contains 5 red flags and 8 yellow flags.
Two flags are taken from the bag at random without replacement.

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2]

(i) Find, as a fraction in its simplest form, the probability that

(a) the first flag is red and the second flag is yellow, [1]
(b) both flags are the same colour, [1]
(c) atleast one flag is yellow. [1]
Solutions:
(@ () p=12 «—— B1
(i) (a)
Mean = @
=34.64 ycars +——— A1
(b)
Standard deviation = \/ % — 34.64°
=545 years (3sf) «— A1l
Need a home tutor? Visit smiletutor.sg
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(a) (iii) The employees in company W are younger than those in company V since the
mean age of employees in company W is lower than that of company V. [B1]
The spread of ages of employees in company W is wider since the standard
deviation of ages of employees in company W is larger than that of
company V. [B1]
(b) @) [B1] [B1]
First flag Second flag
>
13
— Yellow
i
( 8 j 12
13 Yellow
— Yellow
2
@ (@ - 5 2
Probability =— x —
13 3
10
=— A1
39
(b)
Probability = > x | + [ x L
13 3 13 12
b «— A1
39
(© N 51
Probability =1 — X 3
3 e A
39
Need a home tutor? Visit smiletutor.sg
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A B
g A
: 30
i 1o 1o I
: T T T T T T C
! 1 1 11 1
| 1 1 1 1 1
Pl (I [ 1
' o o I 120
[ 1 1 1 1 1
| [ [ 1
| [ [ 1
1 1 1 1 1 1
| [ [ 1
V! 1 1 1 1 1
El—l———a——- ————— I———I————;—“———J——J———?—&————L— —————— F v
,/’ 1,- RS 1,~ RENI N i RN
PO | Y Y ]
/', \\ /, \\ /’ \\ /’
H G

Class 4V has chosen the ‘Go Green’ theme for their Social Innovation Project.
The diagram above shows the recycling bins structure that they have built.

The whole structure consists of 3 open identical cylindrical plastic containers fit into a
wooden cuboid crate. All the containers and the crate are of negligible thickness.

3 circles had to be cut from the top of the crate to fit the containers.

Each plastic container is placed in the crate such that they are 20 cm away from the
sides of the crate, ADHE and BCGF, as well as 20 cm apart from each other.

Each plastic container touches the base and sides, ABFE and DCGH, of the crate too.
The radius and height of the plastic container are 30 cm and 120 cm respectively.

(a) Write down the dimensions of the crate. [1]
(b) Calculate the
(i) exact total surface area of the crate that was cut out, [1]
(i) exact total internal surface area of each cylindrical container, [2]
(iii) total exposed external surface area of the crate. [2]
(¢) The class would like to paint all the exposed external surfaces of the crate yellow.
One tin of paint can cover an area of 3.75 m>. How many tins do they need to
purchase? Justify your answer. [2]
(d) If each cylindrical container is filled to the brim, what is the maximum volume of
recyclables that can be collected by the class in a single collection? [2]
Need a home tutor? Visit smiletutor.sg
VICTORIA SCHOOL 16/S4PR2/EM/2
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Solutions:

(a) Dimensions are 260 cm by 60 cm by 120cm. +——  B1

) @ Area that was cut out =3 = 1 = 30°

=27T007 cm® +—— A1

(i)

Internal surface area of cylinder =| 7= 30 |+ {27 «30=120) *+— M1
=0T +T200r

=%1007 cm® «— A1

W 1 1ol exposed surface area of the crate

=2(260x120) + 2{60x=120) + (260=60—27007) +— M1
= 62400 + 14400 = 1 5600 - 2700 1

= 02400 - 2700 1

=83917.7

=83900 cm’ (3sf) «—— A1

© s o 1

Number of tins of paint they need to buy is 3. +—— A1

d
@ Maximum volume of recyclables =2700 7 =120 +—— M1
=1020000 cm® (3sf) +— Al

End of Paper

Ty documenys iy feended B inerma! circuliarion G Vicoris School eely. Mo pan of dhis deoemens may be reproduced, sored in @ reriosl
syrem or ranmmized in any form or by axy means, elecaronic, mechanioal, phosocopying or ;tferwize, winhow rhe prior permi mhion of sk
Vimora School fmermal Erams Commises
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CRESCENT GIRLS' SCHOOL
SECONDARY FOUR
PRELIMINARY EXAMINA (10N

MATHEMATICS 4048/01
Paper 1 16 Aug 20186

Z hours
Candidetes answer on the Gusstion Paper,

READ THESE INSTRUCTIONS FIRST

Wrile your name, reglster number and class on all fhe work you hand iH,
WWirite in dark blus or black pen,

You may use & penci| forany dagrms of graphs

Do not use stapies, papor clips, highlightars, giue or cormection fuid,

Answer all quastions,

[f warking is nesded for any question It mus! be siown with the snmwer.

Ominslon of essental warking will resull iy loss of marks.

Caitulalors should be used whars apprapriste.

If the degree of accuracy is not spedified in the question, end If the answer I8 not exact, give the snower o
thres significant figures, Give answers In degrees to ona decimal placs.

Fof u, usé either your calculator value or 3,142, unless the question requires the answar in tefms of o

AL the end of the exsmination, fagten ol your work sscurely iogether.
The numbar of marks ls given in brackels | | & ihe end of esch guestion of part guestion,
The tolal of the marks for this papar is 80

YT

This tocumant conefsts of 21 pirded pages and @ blank page
[Turn over

3

Answer all the questions.
1 The lowest common multiple of 3 numbers fa 9000,

Two of the numbers are 24 ond 125,
Write down the least possible value of the third number.

Anbwnr (TP R 2]

Need a home tutor? Visit smiletutor.sg

2 (m) Given that 6% + 6% + 6% + 6% = 5184, find the value of o

Annir (8)8 = i e [ 2]

(b} The dinmetor of & human cell Is 3 % 102 kifometres,
The dismeter of & hydrogen atom is 2.4 x 10~ micrometres.
Huw many times is the dismeter of the human eell bigger than the dlameter of the hydmgen
atom? Give your answers in standard form,

Arswer _nwvl ................................... (1

HOVE Preien B3 Mty 1 {Turm aver
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I the diagram below, ABCD is a sirmight line, BC = /€ and £HGE = 32*. AD is parallsl 1o
EG ond NG s paralle] 1o J67. HC culs EG ol F and HE b perpendicular to £G,
A

315 -

o)
The ble shows the number of accidents involving cars and motoreyeles from April _u._e._m
[e)
April May June o
Car 130 121 110 hm,
Matorcycles 74 87 07 &
Aminah concludes that it s dri 2
maore dangerous to drive a car than to ride 8 motoreycle becausghere
are moee scoidents involving cars, o
EEE%EQ.HEE?E% S
=]
Answir ..n_uu.
€
............................... g
@®
............ d
D
o)
z

;
—
=]
—

E
im) Find 2JCH,
Anrwer (8) £IEH = i 1
{b) Find £fBA.
Anpwver (b) £]BA = =1
Crmnten] Gty Sichani . 2018 Poulio 54 Mkt Pt

?E&iiiﬂ!ﬂr?ﬂu&%ﬁiaﬁqiau?ﬂgggm.
100 Pa when the length of the cube is | cm. Find the new pressure when the length of the

ctibe i incressed by 300%,

Amnwer

Pa [2]

il Giris" Bchoal

NS Prwlen S8 Math P

[Tisrm ewar
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6 (&) Onthe Venn Dingram shown in the anmwer space, shade the set of (4 1 8°). L ;ngligaiﬂgﬁiim:ig_wigé;h
Amgwar ﬁibﬂﬂjﬁ.—i‘ﬂp o Pl

[t]
) E=(z:xlsonintegerand0<x =y),
P = [x: xis u perfoct squure) ,
@ = {x 2 x s an even number},
R = {x t x isa multiple of 3} .
Given that n(P 1 ) = 5 snd n(Q N R) = 17, list all the possible values of y.
{m) _qﬁnfﬁlﬂuﬁhw;nﬁﬂ?&&n-:ﬁ&cﬁ-—ﬂ?«gn.
AITWRY | (B e omiesiasisssia b diaa {21

; Amwer (8) ey !
Three of the exterior angles of an n-sided polygon dre 35%, 40" and 60°. The other {a) em? [2]

angles are 45* each, () Ifthe volume of portion € is 47.5 e, find the vol s k]
{8) Find the valuc of n, oy vilume of the whaole pyramid.

: Arrwer  (8) fl = o i e 2] -
(k) Mime this polygon. Anrwer (b)) ciiiciidissiniiiie m' [2]

Answer (b) o [1]

Creacerd (FW Scroil 2016 Pralie 58 Mdh ]
Cromoand Gir” Schod 1R Prodm 54 Mam P11 [Turn evar
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9 (m) Faclorise completely —x® + 3x— 2.

n Eaﬁ&ig&iggagnﬁ:‘iﬁig
studenis in School X for a Mathemiios sxam.

T R aat

AR (B i i m

(b)  Hence, factorise completely 125% — 3657 + 74,

st e ]

B ...,....... .__“n Hﬁ.-ﬁ.m fileick
Marks

{a}  Line your graph 1o find the median mark.

Need a home tutor? Visit smiletutor.sg

Answer (b) . . El}

Anrwer (a) i)
ih) Hgnilsggﬁiﬁiwﬂgimﬁ:ﬂ
10 Given that x® 4 x — 4 = 0, it

Erttr b ey o

Without solving for x, find the value of x* + 5x* + 2016 i I wﬁ Hp ey e T

E PR e e e e

—faf LR ._. s & T ._ lm_. h .. ity !
1

3 8amk na |..L1_]I-_ sd
! T 3 EEEE ) 318 i v
e it &0

Marks
M Find the interquartile rmnge for School ¥,

gEEiag
(L]

Anser (BYF) ... {n

(i) A greater proportion of students scored mare than 80 marks in Schoel ¥ as
compared to School ¥,
Eﬁusﬁﬁg.uﬂ.ﬂ&gﬂsﬁﬁniﬁ_ﬁn&o‘a!ﬁﬂiu

renson for your answer, stiting clesrly which swting 10 miake
decivion, A =

ABIWEE s bsssemssnsisns <131 e i

Clusene| Gota® Sotund 2008 Profan 54 Muih P

[Turn over
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[@)]

(2]

14 A tlovision set in a shop hus a marked price of 3y, 5
It was finally sold at & disoovn of dd6, 5
(a)  Expross the selling price in terms of y and d. o
£

/7]

i

S

Annwer - 7 ol e e (i

() I m/m

The shopkeepar made  profit of 209 from the sabe of the television et 2
(b} Expresx the cost price as a single frsction in terms of y and d. 2
2

(]

ie]

(]

(0]

Amwar (N F e nzZ

10
12 In the axes provided below, the paint (1, 1) hos been marked. Indicating clesrly any
intercepts, sketch tho grophs of
) y+ai=1,
M y+1=7%
Anrwer
(a) F{ (b) F
_n._...:_ :r:
e d X
[ (1
13 (n) Express 3x® — 24x+ 37 in the formrof alx — h)¥ + k.
Amrwer (B8] csissisinisiiie n

(1) Hence, sketch the graph of y = 3x” — 24x + 37 n the space below, indicating clearly
any intercepls, H
Anxwer

{2).

F0HE Prodon 54 Mam 1

15

Mandy Is planning to invest some money ints EBS Bank that pays an snnual interest mie of

2.5%, compounded monthly,

{a)  Find the original-smount of money Mandy invested 1Fshe received an interest of $1330
al the end of 5 years, giving yvour tindwer correel to the nearest dollnr,

Ansvgr (a) § T - |2

{b) ACBHC Bank offess Mandy o simgle interest rate of ¥ % per annum. Using your answer
in {n), find the value of y if Mondy eams the sumié smount of interest in5 years,

ZHE Prglen 54 ba= '
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16 Caloulnte the sum of the angles @, b,c, d. e, f. g, h | anid / in this dingmm

Anower ... S et B =[]

00 Peafim 34 Math P

13

17 Tho dingrim below shows the distance time graph of Tom and Jerry's journey. They both o2
start at the sume time and at the ssme place.

j_aﬂr_
20 Tom

+ Time (minutes}

S |
A
Need a home tutor? Visit smiletutor.sg

i ‘
& 29 i i§ 45
(s} 17 Tom overiakes Jerry st &y, find the value of i),

()  Find Tom’s speed ot 25 minutes.

Anewer (B) cimiiitiiiiiaii, e e [1]

(e)  Sketch the distance-time graph of lerry's joumey,

Utﬂ.ﬁlu (km)

i
;uu"._._!. (minutes) 2]
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18 Annacan elther ride the horse, take the sled or walk to the foe castle.
?%#.QEEBFE.EWmiEEQEE!Erm.
:z:;i?iﬂ.i%iaﬁ._:i__as__iﬂuwwm.
If s takes the sled, the probability that she will reach the castle s

11 o walks, the probubility that she will not reach the castle is >
The letiers in the box below represenit all the differeni outcomes.

H:Ridethehose | 5 Takethealed | W: Walk

R: Reach the castle | NR: Not reach the castlo

{a)  In the space below, dmw a probability tree disgram to show all the prasible outeomes.
Ansveer

2]

(b)  Find the probability that Anno will reach the cantle if she mhkes the sled,

(¢}  Find the probability that Anna will not resch the castle,

1%

15

Three unbissed dice are thrown,
(m) Find ihe probability thet st least one even number Iy obtained.

L | all | | (S |
(b) Find the probability that all three dice show different numbers.

Answer (B) oo -1

Need a home tutor? Visit smiletutor.sg

Benjumin ran along the perimater of his twn. The town has an area of 450 em? on & map, and
the scale of the map is 1 : 40 000,
(n) Calculate the nctual area of the town that Benjamin ran in km?,

ARIWEE (B) v sissmsmsimmmmsimsns s anten km? 2
.“E_.;n_ﬂn&uﬂﬁﬁﬂcs_-:nﬂ.:u:#i._;ugﬁngiu:u kmih, fiisd

the total time he took 1o run along the perimeter of the town.
Lenve your imswers in hours and minutes.

Arrwer (b) hours i, minutes [2]
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17

321

o
The follawing table shows the number of $2. $5 and $10 notes in the pockets of 4 studenis, I Three pencils with the ervas-section [n the shupe of a regular hewagon sigm
Adam, Bob, Catherine and Dave. gifgg.ﬂfr&r&?%uqﬂggrnhﬁ_. =
Find the aren of ABCOEFGHI. k)
5] 55 10 A 8 —
Adam 4 5 I m
Hob 2 5 : @
Catherine 3 4 1 >
.Wed ] 3 4 ] ¢
ie)
z 2
=_.n?i..zﬁ__ﬁ!mx!ﬁ?i:eﬂﬂwﬁwgﬁ_-aﬁin:ﬁuw:!.ii:#imuﬁmv, ] o
10, €
o
<
{n) (i) Evoluste RP. ©
(i) Explain whar RP represent. m £ w
[0}
pZd
G F
Amswer () (DRP = ... [
L T e TV I
................................................................................................... it
{b) IT RS represent the numbser of notes each student hins, vrite down the matrix S.
Arrier (B 8 = o iesssinitiinss st n
(e) Write down, but do not evaluste, a product of three matrices which will give the total
amount of monoy the 4 students have allogether,
AR . o iecivivsissiptisioniniissiasbians em? [3)
Answer (6, _ ] :
Cipent Cite” Schaesl 716 Praim 64 Muth 1
Crmpcneil Sirld’ Behosl 2018 Fralies 54 el P [Turn gwer
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23 The diagmm below shows a circle with centre 0. It is given that 0D = 8 cm, BC = 10 em,
£0DB = 90" and € is the midpoint of BE.

cim

(8)  Find the exaat value of
{0 woLOBD,
(i} cos208A

Arrvrgr {8 () oo ciimscciomssnimmsisisinrssin .
|11} JPRTE L B PRt 1
(b)  Find the mdius of the elrcle,
Anrwur (B e =i
Crescend Ciis! School 010 Pralin B4 sy Pt

M The poins P, ) and R ore shown in the dingram. (@ lies on the y-axis,
¥

ofi4.7)

8p(-6,—1)

(n)  Ifthe equation of PQ iv 3y — 2x = 3  find the coordinates of {.

Anvwer (8) Q = e s e rmrerrrens 1]
(b) (0  Theeoordinate of S is (—1,y) and PQRS is a trapezium. State the two possibls
coordingtes of 5.
Anvwar _..__”.:wﬁo-ﬂn._iﬁnwhﬂ_“....:...__..||J.:i.“:.|:..+.,.i....u 121
016 Prodin B4 Maih 7

[Turn over
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25 In the dingram, AF is the dizmeter of the circle AFBCD, E is the point on AR produced whers

D8 = BE and £AED = 22°, The straight line ED outs the citcle st €.

(a) By explaining your nnswers clearly, find
(N £CFA,
(i) cABC.

(k) X is a point in the circle such that £DXE = S0% Find the pasition of X
. o Eat
reasons. clesrly, ; " ; <

Ammwer (b1 X I3

.........

............... i e - 2]

2010 Pasiery 54 Balhy 11

Need a home tutor? Visit smilet

{n)  Ittook 35 minutes for the liquid metal to comipletely il up the mould
Find the time taken to fill up the cone.

Anrwer fa) .. . minutes [1]
(b) .ﬁp#uiﬂuz given below, sketch the graph of the height of the liquid metal agains!
:uﬁﬁ. (em)
251
ar
L5
r
0.5

5 10 15 20 25 30 35 " lime(min)
[2]

END OF PAPER

HIVE Pradim 54 b F1 [Turn aver
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PRELIMINARY EXAMINATION 2018
MATHEMATICS 4048/02
Papar 2 16 August 2016
2 hours 30 minutes

Additional Materiala: Answar Papar

Graph Paper (1 sheet)

Mark Shest
READ THESE INSTRUCTIONS FIRST
Write your name, register number and class on all the work you hand in
Vifrile in dark biuie or biack pen.

You may usa &n HB pencll for any diagramas or graphs,
Do not use staples, paper clips, highlighters, glue or corection fluid

Anzswer all the quastions.

I working is needed for any quastion it mus! be shiown with the shswer.

Ornisslon of essential warking will result in loss of marks.

?Ei-:gggﬂigig.
is

Al the end of the examination, fasten all your work securely logether.
The number of marks is given In brackets | | &l the end of each question or part question.
The total of the marks for this paper s 100,

This document consists of 13 printed pages shd 1 blank page.

[Turmn over

3
Anzwer all the quentions,

1 Ermﬁﬂﬁmglauﬂﬂgktgﬂﬁnﬁn%.

fa)

(b)

| Height, h(em) [ Frequency |
140 <h< |48 L]
a5 <h <150 15
150<h =155 <0
155 <h=<160 50
160 < k<165 r o
165<h=<170 30
1M<h=17% 10

Caleulate

@ the menn heights of the girls,

(i)  the standard deviation.

(i) Jennifer says that the range of the heights of the 180 giris in 35 cm.

Explain why she could be wrong,

Need a-home tutor? Visit smiletutor.sg

?Enrﬂ&.-m.uﬁ:!ﬁhi-ﬁmnvo& ¥ are mepsured and summmrized

below.

___Mecan height 161.5 em
Standard devintion 5.06 em

E“ﬂwgrﬂsﬂagﬂﬁguﬁgﬂ%rgki

12}

Crescent Girls'
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4

2 Mizs Chang and Miss Nosmind are clerks in o food factory in Jurong,
Thoy are paid according 1o normal and overtime mtes.
En:uﬂagﬂ__ﬂ_.énfﬂfﬁﬂn&inﬂiunﬂiguﬂi?ﬁ
and 4 normal hours on Ssturdays.
Any extra hours pal in by the clerks ane conaidered overtime.

If Mias Chong works for 8 hours st nermal rte and 2 hours af overtime mie on weekduys,

she will be paid $116.60 per weekday.
Om Ssrurdays, if she works for 4 hours ot normal mie and 3 hours a1 overtime rate. she

will be paid $90.10 per Saturday,
{w)  Let $p per hour be Mins Chong’s normal pay mie and $q per houe be her overtime

juy Tie.
Form 2 equationy in terms of p and g, ]
(b}  Solve your simultaneous equations to find pand g, 2]

() Miss Nornini is paid the same overtime rute 2s Miss Chong.
Her normal pay rate is 10% less than Miss Chong's as she s junior to Miss
Chong.
On n particular week, Miss Nomini is required to work 2.5 hours overtime every
day on weekduys and 2 hour overtime on Saturday,

Caleulaie Miss Norini's satary for the wesk. {3

Creneent Girla" Sehop) 2008 Pralim 54 Math 2

[@)]
a
S
1 5 23 5
2 5,6.5 16 36 Q@
3 5,6,7,6,5 29 ) I=
4 5,6,7,8.7.6.% S 5i+20 Z
(2]
(a)  Write down the values of 5, and 55 + 20, WH
S
(b)  MName the type of numbers under the column & + 20, &
g
{e)  Givea reason why 89 cannot appesr in columa 5, + 20, &
D
(d)  Express £+ 20 in terms af . @
€) () Givenithat
SH6+T+ (k=) +E4(hk=1),. +THE+5 = 269,
Write down the valug of k& 1
(i)  Hence, find the sum of 254 30 +35+ ... + 85+ ... + 35+ 30+ 25, =
d m) (D Given tha = a.nu.gwﬁn% [}
y Yri+s
(i)  Stnte the condition such that ¥ is & real value. (1
the ’ x x4 9 =0.
()| *Sobea the oguaticn B —fre0 2T x5 " Pl
(€}  Civen that muul.d.i q.___n X >0and y>0,
ﬂiﬁiiaplw_ @
Crescent Girk" School 2016 Prelim 54 Math P2 [Turn aver
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The dingram shows o hemispherioal clay bowl with centre O,
The inner muftus of the bowl is 6 em and the outer mdiis is r cm

(a)  Find the internal volume of the bemisphere with mdius 6 om. 2]

(b)  Find the value of r if 408 cm” of clay is used 1o mike the bawl. 2]

}!Eﬂw.uﬂﬁi&!:!.rﬂnhhnbifﬂ!bxagrﬂﬂn&u:ﬁgr

The points ¥, 4, 8, € and D touch the inner surface of the hemispherical bowl.

(€ () Showthat AB=6J2 em. [
(i)  Calculate the volume of the pyrmmid. [2]

Water is poured into the bowl to fill up the space between the pyramid and the clay bowl.
The pyramid is then removed from the bowl

(4)  Juck saicl that the height of the water in the bow! can be easily calculaied by
comparing volumes of similar solids.
Explnin why he could be wrong: [1]

Creseeat Gidy" School

2016 Prolint 54 Math P2

Need a home tutor? Visit smiletutor.sg

A, B, Cand D ate points on level ground.

i is due west of 4.

AC=%Tm AD= 106 m aod CO= 125 m.
LBCA =T1" and the bearing of C from & is 122*.

(a)  Calculnie angle C4D, 1%
(k)  Find the bearing of 4 from 03, I
(¢} Find the nren of trinngle ACD. I3}

() A veriical flagpole stnisds w 1,
The angle of elevation of the top of the Mlagpole from A s 17.2°,

Caleulate the angle of elevation of the top of the flagpole at a point along AC
and furthest from . 131

Crescent Girh* School

2016 Prelim 54 Math P [Turn over
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8

T gsuircr&-__rnnlgnnlic—ﬁiﬂ:ﬂiﬂ

The volume of a solid is given by the equation ¥ = (z+2)" =#{x - IF' 14, The table
H_uiﬂisiﬁﬁuiﬁgﬁgoqﬂzﬁlﬁ!?g.

[2ea) T 0 J 05 | 1 [ 15[ 3 T 35T 3 133

[ Flemh | © ENEN IE] ) 56 | 906 | 135 | 190

{a)

(b}

(<}

(d)

(x)

Caloulie the valoe of p. (1]

Using u scale of 2 cm 10 represent 0.5 em on the hotizontal sxis and | om to
represent 10 cm’ on the vertical axis, draw the graph of ¥ —(x+2F «6(e-11" - 14
fior the vilues of x shown in the table. [3]

Using your graph (o estimaie
() the volume of the solid when x =2.3, (1]
(i) the value of x when the volume of the solid is 150 em’, Mm

mqgnﬂg_nfwiigﬂgnwﬂngﬁuﬂnu%n!rﬂn
the gradient of the eurve is 30, [2]

?!“Emuﬂﬁgiggu!_ﬁggﬁiglﬂ
120 em?,

By dtawing  suitable straight line on the same mtes, use yourr graph to find the
height, x, of the pyramid, 2]

Croscent Girlh' Schoal

2016 Prolim 54 Mah 72

The line AD is a diameter of the larger circle ABCD with centre 0.
AC s a dinmeter of the smaller circle O4C.
The tangent ot £ meets 8 produced at T

Angle DTC = = radfians,

(»)

(b}

{e)

()

k|

Enﬁbﬁ.wﬂggﬂun!ﬁhﬁﬂ
Find, in terms of =,
M angle BCT,
() angle 408,

WWEE&?E&E%E larger circle ABCD Is Sem, find the length of tangent

?EE-EE«HH%?EE;N

Need a home tutor? Visit smiletutor.sg

=

7]
2]

Bl

2]

Crescent Girls' Sehool

2016 Prelim 54 Mash P2
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10

9 ().  ABC ina triongle such that BC: BD = 4 : | and DA : D=5 1,

M is the midpoint of AC.
BD=pand CM=2q.

B - i
p D

(1] Expresa, as simply as possible, in terms of p andfor g,
{n)

4
g 5

(b)

(¢) E&Eﬁ..

(®)  Pis the point(3 ,~5). Another point  is such that EuE.

M mEEE!EE&E.

(i) Giventhst B{ =1 , m ). Find m if P, ) and R are collinear,

i
[t
(1

in

(&)

L}

2]

[
2]

Cruncent Gibrla* School 200& Prelim 54 Math 2

18 {a} Given thai JEnWr_u_J[LE down all the possible vilues of x where x
I8 & prime nurnber. )

I
(b)  Simplify m”m..___ﬂ__-..lmmh « Biving your answer in the form km*s® where & & and ¢
are rationt! numbers,

(e}

11

faag
4

sy

Need a home tutor? Visit smiletutar.sg

n'n

8 x+32 ! s

% 9em D ¥

The disgram above shows a parliclogram WXYZ with WZ = 15 an.

A vettionl L' shape WABCYD is marked nside the pamliclogram such that
ZD=9 an, W = x em, AB = 2x cm and BC =(x + 2) om.

BC is parallel to Z¥ and CF is parsllel to WD

L]

Show that Wi = 12 em. 111

(i) Given that the aren of WABCYD is 60 cnr’, write down an equation it x,
and show that it simplifies o
=10+ [8=0, (2]
(@) Solve the equation *— 10x+ 18 =0, giving your answers correct 1o two
decimal places, ]
{iv)  Hence, find the ares of paralielogram WXYZ. 21

Crezcont Girla" School

2016 Prelh S4 Math P2 [Turn over
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12 i3
1 Read the Straits Times article on video grme addiction and snswer the questions that follow:

Wil
s (@)]
aPed With Just T8.H hours fos 1 o
— - ks & O i1 i — " m
The Siraits Times « Thursday § December 2010 Bohuylour e iiibited In tha past yesr Mon-addiets (%) | Addiets (%) =]
Has xvide ghria systen s the ecroom 67 ™2
Stress may turn youngsters into video game Startad arguing mons with pariits about gamas | 531 &
addicts FOUGE with parents over gamey . - Pl =
by Chua Hian Hou & Poon Chian Hul Gottoolifiesiesy 0 1 638 ¢
il b adioal 0 T | s . e
STRESS caused by academic and family pressure could be linked to the gsig e .ﬂ ”M 2
wotrying number of young Singaporeans hooked on video games, ressarchers T L T . b " ©
said yesterday Spent luss time with friends or famlly o oy =
. flgiiili gmes | 103 513 o
The study of 3,000 students aged nine to 14 was published in the Annats of Refied on frsesds to halp with homsework e be'd =
the Academy of Medicine Singapore, and was carried out by ressarchers from Baprce: Arrvals Aaaderry of Madicing i
NUS; the National Institute of Education (NIE), lowa State University and Hong o e ©
Kong Polytechnic University. They are canying out further studies to find out why m
nearly 9 par cent of youngsters are addicted lo computer gaming, and how to hsip
tham. Mational University of Singapore (NUS) Assistan! Professor Choo = e
Hyekyung said schaol and family-related stress is ane factor likely to feature oy Sees o i o paoantags of o S Dk i ouNIYE fo _
prominently. She declined to give furiher detaila, The new resaarch follows the P p S monaddices. )
reiease on Tussday of Singapore’s first comprehensive study of video game
addiction. ih) mnnwmniwwﬁwuzua%nsﬂgaxgﬂhs:&nﬁﬁulag [

Atarmingly, 7 per cent of all students polled had shaoplifted games or stolen marnay
ta pay for them Eﬂaﬂﬁz_aigu&ﬁmﬁgﬂuﬁﬁ Iz ‘
while more than half quarrelled with their parents over their habit. The problam () Mt.”:a__.ﬂmﬁu ﬂ!ﬁﬂ% u__nu_n..usﬁwﬂ.wn!;ﬂf_ they have stolen HE&___
has prompted the Govemment to take action. In August. it announced It had sat Atiesa faming J
aside §10 million to fund cyber-weliness projects over the naxt five years.

Mr Danisl Kah of counsaliing practica Insights Mind Cantre has this advice AL wE_.mH ﬁﬂﬁgﬁaﬂuﬂnﬁq&uﬂnﬁm SRSyt opmed s i
guﬂm:ﬁ...v&ﬂ:ﬂ:ﬂﬁiﬂhn:nmawﬁ..q:@aiﬂidngﬂﬂiq Y ! 1]
&EB:Eu:ﬂmSE!ﬁsnuag_%_nﬁuﬁn;ﬁﬁgzﬁ_.__mw____ .
he saxl. *Many parenis simply tall thelr children to stop playing. but to the child, (@ Hence, find the approximate number of
the word ‘stop’ may maan they have fo do something boring like homawork,.. .
The child may take up other bad habits like smoking or drinking to kill time * (a) 4o Eﬂa_auﬁeasfﬁi.ﬁa_ﬁii.ﬂiaﬁ ”
Mﬂuﬂﬂﬁnrﬁ.rﬂn&ﬁ%:ﬁnﬁinﬂaﬂmaﬁzﬁ% ) ddlicts viio Nave ik been late i sebiicd

nial Health (IMH), said the danget of gaming, compared with other forms of n__ n_..._m_.ﬂu _.EE_-EEEEH Nithe 1
addiction, i hat a persan can get far too immersad in the virtual world and. as & ™ Rosroat Whois munber. !
resull. not realise he or she has a problem. *If tha gaming addiction persists Based . ’
intx adulthood, it may jecpardise the parson’s \work, family and relationships * eaid Ep EEQH_“W _““_“F_n“uqsg ﬁ_ﬁhﬁﬁw_ﬂnﬂ_gﬁw; J Wﬁujhﬁ:__..ﬁ_. of
Sl Do you agree? Support your answer with mathematical reasoning. 2]

END OF PAVER
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Anawet Kay

9
() 4 {b) 125 = 10°

(=) 58°  (b) 120°

Do not mgroe

625

(B) ¥ = 102, 103, 104, 105, 106, 107
() 8. (b) Cictagesn

(a) 11T (b) 1 60em?

9. (g) (1 =rx)(x—2) m)—12(x* — 21+ x)(1 — =z}
t0. 2032

H.{a) 50 (b)i) 30

12

O A —

:_E Ix—4)2 =11

100 -d) yiliop-d)
H. ﬁl.._ b 100 ?v § 120
15 (a) $10.000 (b) 2.66
16. 720°
17, .,.:muu ., (b) 4 kel
;_Em )5,
9.y )
20. () 72 (b) 2 hours 56 minuey
43 B 5 1,
r.iaﬁmv E@ @a 11 :ﬁw 3 &TV
2z 5 1 1 3 4/ 10
DL A= e
24.(a)(0,1) (b) (—1.33) and [ -1 43)
25, (a)iy 22* (i) Ga*
26, (a) 15
Cimaen] (i Schaul . 018 Frefim 54 Math Pt [Turn over
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Hai)
b}
Hnh(iidy
Hib)

{a)

2h)
2ie)
fa)
Ah)
Me)
3l)
{ Menm
Madiiy

AfaMI)y

Ha)fii)
4(b)
()
Sin)
5ib)
SN

ANSWER KEY
1581 em 5(d) The water in the hemispherical
bowl is rol of the shape of o
751 em heminphere
Max value may not be 175cem #{a) 750"
The girly In school ¥ (mean 1616 | 6b) 297.1%
cm) e taller thn the girls in
schion] X (mean 158.1 am) el 4990 m?
The heights of girls in schoal ¥
are more consisient (SD= 5.06 () 4.7
em) than the height of girls in
school X (8D =7.51 ¢m) 70 wd o 3075
$p+2¢=116.60
dp+3g =90.10 e Tham{+01)
= 10,60 i q=1390 | Te)i) FIS(£0.08)
$650.31 Nd) =18 {+01)
“ o4 Tie) =272 em (0.1}
Perfect spmmen O] ﬂl.“ -
49 is mt o perfeet square .
B iy & mdinns
(n+ay
79
= §(c) am
d 0295 em?
1445 ~ =
Ha)iNa)  3p+4q
pia n
14 Haiyb)  L(3p+dq)
> 14 HapiNe)  2@p+q)
xw~135 2
Sn)(li) 3
|4
2
a 8l =
452 or 1dpem’ o 5
7.43 omainm  *
144 em? i
Andlidde) <

Uresoent Ciirla' Schpol

016 Prelim 54 Math P2

° [Turn over

16
b)) V65 units 3
S(hNiID -137 m
2

10(a) 2.3,5,7 =
: &

1 L | =

B{ls) mi.-_. «Nv

>

10(c)(Hi) 235,765 P

10{e)(iv) 189 em?

11(a) The 3000 participants of the =
survey were allowed to opt in =
mire than ane exhibited
behviowr in the survey
questions,

Z

11{b) The total percentage for either
“non-addicts” or “sddicts™ doow
not add up 1w 100%. Pie chart is
not suituble sinee it compates the
sizes of these parts o' the whole
{100%).

11(e) 210

L1{d)ifyn) 189

H{dWinb) 2588

Li{e) 1720 : 720 {natesd of 19 : 80. NO

Crosennt CGirls* $ehool

END OF ANSWER KEYS
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HOLY INNOCENTS' HIGH SCHOOL

Mame of Swudant |

Clits

IndiEx M bar

=

PRELIMINARY EXAMINATION 2018

SECONDARY 4 EXPRESS | E NORMAL (ACADEMIC)

4011601 & 40401

: 16 Sug 2018
Dueration: 2 hours

o 1100 =13 00

MATHEMATICS PAFER ONE

Additianal Matedala: il
Sludants answar on Question Paper

READ THEBE INSTRISCTIONS FiRET

Winte yovap e, claps @d inclay rumber om all the weel o Hand in,

Wit in dark blus of black pen.

You may use an HE parci for ey rnE or "

Answar ALL queshons

The rumber of marks [ gaen in brackets | | at e end of esch question o part quesstion

This toial rumenar of manks forthis papar is 80,

Tha uss of an spproved coertilic oolautotor is sxpocicd. whors ADpFoDYiEE.

Wthe degres of accuracy |8 not specifisd n the guestion and # $he snewer is nol exscd, pho T
anEwesr b thrss aigniicant fgures ve argwens in dagress ko one decimal ploce:
Fora, use éither your calsulaion value o 3142, uriesa the gusslien regquines the anrswer in

o ol

That cocumind consars of 1§ prinfed seges [Fokading cover pape)

3

Aurerwet mll GueRticna
VISR + I T.0x 208

1 m} Calenisle %

Write down the first seven digita on yous caloalarar display

Ampwer k.. |
()  Wrile your enswer b prt (o) comect o 4 signifeant g

MHeed a home tuter? Visit smiletutor.sg
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4

An antique vase was nuctioned off at $1200 at & profit of 140%.

Flindd the original value of the vese.

Write the following in erder of size, smallest first.

L=, &, 32, =304

Anzper |

(a)  Salveihe inequality Twhmmnuru.

{b)  epresent your solufion on the numbet line below.

A i)

5

The volume of air, ¥ cnt’, inside a bicycle pumg is inversely proportionl to the cube
root of the air pressure, P units,

g
=
g
a
-
r? Visit smiletutogsg

Need a home tute

%‘
:

Yool Brryanes © Hligeh Scheof .
cebwishay f Evprear £ 3 Morstiod (deadescio)

The dinmeter of a spherioal micro-organism is 648 plcometres.
ﬂtnn—-ﬁm.”u.iuﬁgn ares of this micm-arganizm in mm?, giving your answer in
standned

Holy Innccents High School
Secandery 4 Exprea /3 Nermaof {Academic)

FPreliminary Exauinasion 316
kdutheratics Paper |
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& ABQ is n trinngle.

If A is on n bearing of 320" frem © and the bearing of B from A is 245° find the

bearing of
(n)  Ofrom A,
A
o
N
B
Anzwer (B) s [1]
(b) AfromB¥.
Amrwar (B ciiiniiisiiiesacie © [2]
Hoby Tnmotents" Migh Schial . Preliminary Exauriiation 2006
Sescndury 4 Express £ 3 Normad (A vademicl Mathematics Paper |

-

9 (a) Solvothe equation V625" um.

Anmwer fdx=. .. .. ieian e |
3
) Simplify (49g°) 7 149",
Anrwer (B i eiiriararerars biee |
Hely Inmocenty” Niph School Predisfateny E5immimians i
» Secondory f Exprass /3 Normud (deodemic) © Wit

Need a home tutor? Visit smiletutor.sg
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]

il The dingmam in made up of o square, a regular pentagon and o incomplete regular
polypan ABCOE of n sides.

Faml A
{n)  thevalue ol obluse ZBCD,

Arwar (8) ZBCD= ...l * 2]

i) the volue of ench exteror angle of polygon ABCBE,

Anawer (B oo * i1}
ey the value of i,
[ ——— 1]
ity himcenity” Elygh Sehmal Preliminary Examination 2016
cvuiary 4 Fywens /3 Norsod (A eodenic) Maihematics Paper |

1 | i |
1 lvis given that — =———
' 5p q ¥

1
{m} Evaluate g when p= 0.2 and r =7

(™

{b)  Expeess rin terms of poand g.

335
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10
12 In Singnpore, glant lipping water buckets are one of the fun features in & water
playground.
The bucket is flled with water at & constant mte,
When the bucket in full, the bucked tilts ard all the weter = poured out instantly.
The bucke! then continues (o be Alled with water.

The graph showa the valume of water [ F) in & water bucket for the first 10 minutes.

i

r“r EELL
e

111
Ll

(a)  Whot i the maximum vobume of water that the water bucket can hold?

Amswer fa) .o s, litres [1]

by (i) Find the gridient of the line 5C

Answer () oo [H
(i}  Briefly explain what has happened at each point A, 8 and C,

e D i e R e e T

........................................................................................ =[]
Help Irmocents " High Sche Eihﬁi&x Joe
« Sezondary 4 Expraas / 5 Normal {Academic) . Mathamatics Papar |

13 (=) 1] nvnEqua—ﬁ_4+—rnqn.f—_unﬂi1u=ﬁ.1lﬂu.+._u.nu-..-._.

Anzswier fa)fl)

(i)  Write down the equation of the Line of sytnmistry of = (x ¢ 13 - 1)

fb) ()  Expressa’—d4s+7 o the form (x—af + 5,

Anrwer (B L.

Anywer [l .....

() Henes, write down the coomdinutes of the tuming point af the mirve

y=—dr+1.

Ansveer (B} |......

Haly lnmocents " Nigh Schoot
Seconudory & Express 5 Novd (4 cofemics

Prodimrimegy Evamumain
M fesuiiipicr )

Need a home tutor? Visit smiletutor.sg

336

Carousell-



12 13

i £=4{x: xinan inieger and | <3< 10) 15 The information below shows the muss of 300 packets of sigar packed by two

A= Iprime numbers) rrunchines 4 and B,

B~ {factors of 6) 7%

(a)  Listthe dlementy i A 8. Machine A m

Mass 080 <x <990 | 990 <x <1000 | 1000 <x<1010 | 1010 num_@
Aﬂhu!.-u =
Fretueniy &2 120 270 48
ARPWEE () . Cuoirrineinnaniinsssassinsie I Michine 5
. Mean = 10002 g
1] Iint the elements in (4w &) m&glﬁhr

{n)  For machine 4, caleulate the mean and the standard doviation of the mass of
the sugar packed

Need a home tutor? Visit|sm

T | ) O ————

fc} Iz (2,3] = A7 Justify your answer,

(b}  If you ane tasked to purchase one of the machines, which one would you
.................................................................................... sssEse “..: chopsa?

Justify your choice using approprinte statistical measures.
{ehy [mw a Venn diagrom fo represent the sets & .4 and 8.

B ) U
Arwer fd) [
h—. lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
tride Srupacnies * Higgh Sehool Preliinary Examinotion 20[8 Hadp Irocemss fligh Seimml Freliminary Evumimtion 2016
rnentary o Exgirens £ 3 Movmtad (domdariid Muthenasties Paper | Lecomolery 4 Express / 3 Nornanl (doademic) Meihematics Popes |
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14 15

1@ Ini the diagmm, A8 =6.3 cm, AC = 6.5 cm and BC = 1.6 em. 17 The diagram below shows a semicirele and 2 quidnents inscribed n & squuve of

BCD is a straight line. side dir cm. o
[

i

2

i)

IS

(7]

Kz

>

ﬂ”

el

=

{n)  Prove that tnangle AFC is o right-angled trinngle. o
€

T (a)  Show thar the sres of the semicinale i 2k et m
©

Arrer (@) oo M

(0]

........................................................................................................ Z

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

..................................................................................................... 2]
(b}  Express the following as a fraction in its simplest form.
(i} tnsBCA, (b)  Find, in terms of & and r, the difference it area between tHe shaded seoibon
and the nnshaded seotion when k = 2.
Answer (D1 i.ovieinierninasisesraisnin i
(i) cosLACD.
Ansveer (B -.cvirerererirrrrviiees [
{€)  Wayne cloimsthat be can dmw s trinngle ACD with sides AC = 6.5 cm,
D=5 om and AD = |2 gm. Justify whether you agres with his claim,
Anwer () "
Anndier (B .o em? [
................................................................................................ [
Holy Inwicents* High Schoal Prediminary Exafitimatien 7015 Hioly fnmocents " High Schwol Pooliinis B b
Sevondury 4 Exprens 7 3 Norml (dcademic) . Mathewmpties Proper | Secomdary 4 Exprese / § Normal {Academic) o ——
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16 17

i In the dingram, AHC is o straight line. A 1 =2
iis a point on AC such that 348 = 24T, A i C 12 (=) m._._ﬁ__n.l._liﬁru ;H.Enﬁﬁgu-ﬂnw-ﬁrnﬂ
(04 =2q and OB =p., N+ aN- B =0, i
= [
2] s 8
=
Q
o 8 5
{(a8)  Express, in terms of p andior g, @
0] AR, >
ﬂ/.
—
o
Anriver @0 ... L (1) 2
£
an o, S
c
©
°©
(0]
[
zZ
Anawer A ..o 2]
flby 1t is given that nlum_nmt|uq,
Show that G0 ja paratlal to line A8
LTI ) E—
...................................................................................................... m
fcl Using vectors, show that QACD is o parallciogram.
B
....................................................................................................... (2] Angwer fg) a= ..ooceeeen B
il sy Iigh Sohpol . Pratiminary Evamination 2016 Haly fnnoceniy* High School FPrefigeivory Exmmimation 1)/ 6
cuinliiee 4 Eiprear /3 Nermmd (Aéaderic) Mathesrsice Puper | Syvovedury 4 Exprers /5 Noramal (A cadesic) Muthumaties Puper |

339

Carousell-



18

19 () A stall sells two different types of food.

They are apple pic and banana cake.
The total number of each item: sold on three different days is glven in the
tble below,

apple ple banuna cake

Monday 2 30

Tuesday as b i

Wednesday 18 2
(72 10
The information can be represented by the matrix §=| 31§ 27|,
18 22

0] Given et K= (1 1 1), calculate KS,

Answer (B)(i} KS= 2]

(i)  Explain what each element in KS represents.

B
1]
Holy frmovents* Migh Sckool Prafiminary Kxomination 208
Secoindary 4 Expreas /' 5 Nesmol (deodeinic) Athamatics Popar | &

19

The dingram, which in not drawn (0 scale, showil the throe lines y=5—1  y=2
end y=6,

The lines oot each other st points A, Hand ("

{a)  Find the coordinates of 4 and 8,
~d /e
//
]
N
ﬂ\ a.
/|
Anvwer (b A{ccoeee o i )
B lirssnss posissrns ¥

(b}  Find the ores of triangle ARC

Anmver () i w0 il |
(e)  Find the equation of the line which is parallel to AC and passes throug)
ﬂ!w. - _. u.
Amwer () .o i 1
~— End of Paper —
Hidp lnmocunts ' High Schopl Pradim Fvamienniy g
Becomdory  Exgirety 3 Noramal (doedeiz) - . _.._.ic._th”...”._:__.«.“__h..

Need a home tutor? Visit smiletutor.sg
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HIHS Sec AESN Pralim Examination Mathematics Paper | (404871 & 4016/1) BB | = 3 3 1 =5 §=1
: %-m.ﬁ_lmﬂnmiluﬂ_ =5
IME PAGE ANSWER 3
dn | Answer Qn | Answer =i (bi} | (75 79),,
1) | 0.010928 I4(a) | 5,7 .nﬂu.ﬁuriﬂ__ts_sim.
(b) | (LO1093 (b) | 4,89
w Wﬂn:nu?ﬁt.imn fo) [No. (L,3) & A (c)| DC=DO+0C (bil) | lach olement represents the fota] m
B - o3} I nset It should be & subset 1 1 Euﬂ%i.iiﬂmg i
! 41-304, 300107, 7, 32 52 e PR “q-Zp P-4 cakes gold respestively inall the 3 '
| —Sa)| —4=x<2 7] - davs. >
D —— & _a L
(b) : A B 04 ™ 2
o [ 210 Esch element represants the tota] 2
“Ur -, Since DC=0A ", number of eagh type of food sold in mm
b | 5.0 thus OACD Is o parallelogum, allthe 2 days @
713z <10 mm? &
Kay | 140° & i3 3
{b) | B6S" 15{a) | Mean= 1001.08 g af Aw
..I_.HH ﬂ"'h E&Eﬂgﬂbﬁﬂ mla-ﬂ—.ﬁva‘&g—hl MAH
2 parallelogram,
[ () | See end of next page
I0fa) | 162* 16} | ACT =651 =40.35 20(a) | A(=1,6), BHLF
o) [ 187 A+ BCY =637+ 1.6%= 4225 ONETTT
{c} {m=20 i 3 ’ 3 {c) | y=—1
Fi{a) ' 1 wuﬁnhﬁm.h_w ._.hﬁ..__E-,uw
=3 converss of Pythagoras’ theorem,
= AABC is a right-angied triangle. Anwer-to 0
M, __Spe ) | o spod 8383 Misleading feature(s) : Brand A and Brand C have equal percentage but the propartion on the
: Wsp—gq) L& 16 _u_nny!. are noi equal / tiile is bimsed
By £ Bl | e saen=-15__16 i < mistead poople inlo belicving that Bend A fx aslling
i 65 65 EEEEH&G..:.?EEF:EEEEQ:&._E_%F
(i} | A pobt A, the bzker b fll with vater, {c} | Froin tri=sngle equality theorem,
;_EEFEE..”H.Q? AD =12 am
AtasvEG feian i AC+CD=6545=11.5<12 Answer to (135
(RITTH The sum of any 2 sides should be
n more then the thind side. E%EEEE%EEE}EEEW
3 y=fee J(3-5) Thus, | disagree with him. in the mass of each packet.
17(a) | Ares of semicirele
OrY . The meun mass of sugar packed by machire A is higher, indicating thot the packets are
llﬂrIHu - 3 =2k hesvier.
=]7 i | §] % (B | 32ar% — 548" Thus, I will buy machine A;
m..w..;ﬁ. Line of symmetry lsx =1 18(ai} | p—2¢
(bi) | (x—2P+3 (wi) | 3 — The End —
hir) | (2 3) is the turning paint Ll
A Frspsesceing ' Migh School Peelinrinory Evamination 2006 Holy Inmocents* High School Profiminisy Examination 3018
ey 4 Expreas £ 3 Mevmnl (fondeniz) Mathemiticr Paper | SBecondury f Express ¢ § Normal [ sademic) Mathenmtier Puper |
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I 2

Answer all question: I ._._nq..h“u of an antique tlock incressed by 1 15% from the yoar 2014 t0 ihe
year 2015,
I (8) (i) Factorise completely 3m® —12n". 2] I 2015, the mtique clock was valuod st $120 000.

E_qaul
Im’—12n i2]

e goerit .
{in plif Gm?® — i+ 2 Caleulate the value of the clock in 2014, 12

{b) The cazh price of n new oven is $1400,

o Simel Gordan buys the oven on hire purchase,
mEEH_w.. He puys a depasit of 40% of the cish price, followed by 10 monthly puymionty
(2] +(2) 2l Eag
; |
3
o 4 Calculato the interest thst Gordon paid. 12
: T (e} A sales ngent Is pald o basic salary of $1000 plis $% commission on )l
[c} muu,wdim.u&u_nmﬁ_ﬁﬁhw%ﬁ?a sales if the sales amount exceeds $50040.
e 2] The sgent’s salary for June wan $1620,
Calculate his total safes for June, 121
W
(d) Solve the equation .mu?,_ (3] (d) A bank pays 2% interest compounded annually on all deposits.

At the sturt of 2010, Adrian deposited $1000 into his secount,
At the start of 2012, Adriun deposited a firther $800 into his account.
He withdrew ull his money at the end of 2015.

2 Bugene ran g murathon of 42 km.

y S Caloulate the amount of money Adrian withdrew at the énd of 2015. 131
mﬂ_bumamgrﬂuﬂrrhus-mnuﬂaniﬂhg
{el  On s particulur day, the exchange rate between the Maluysian Ringgii (MYR) 1
p . , the Singapore dollar (SOD) was | SGD =297 MYR.
(a) ﬂ:ﬁ%ﬁmnﬁunﬂuirrﬁgun#mﬂ_rn_ﬂsirg.ivﬂnf Juck prchased some herbs ontine for 2000 MYR.
for the fist = of his run. (1] The shipping rate for the herbs was 50 MYR.
3 For shipment into Singapore, o 7% Goods and Services Tax (G871 Is pavable oo

E . H
He then reduced his speed by 2 kmh for the rempining part of the run, cost of goods and shipment that exceeds 400 SGD

s _.“EE_n_n:HEuRE_ of money, in Singapore dollars, that Dnck had 10 pary 10
(b)  Given that the total time taken by Eugenc to complets the run was 4 hours, import tho herbs. (¥

form nnd equation inx and show that it reduces to
Hz' —127%+ 140 =0. 31

(c) Solve this equation and hence find his avernge speed for the Inst part of the
rin, giving your arswer correct (0 1 decimal place. M

342
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3

er the whaole of this question on o sheet of graph paper.
arihles r and y are connected by the equation
y=dx"4+ Bx+ 18,

Same coresponding values of x and yare given in the table below,
| t i} ] 2 3 i 5 1] 7
_I y 18 26 a0 30 26 13 [ -10

in)

()

(e

(d)

(<}

Lining a scile of 2 cm to represent | umit, drw o horzontal axis foe 0 <7,
Using & scale of 2 cm to ropresent § units, draw o vertical axis for — 105 y £35.

O your axes, plot the points given in the table and join them with a smooth
CUE

Use your graph to fnd
{1y the valuc of y whens=4.5,
{1y the valoes of x when y =20,

Py drawing & tangent, find the gradient of the curve &t x=0.5.

The line =k is o tnngent 1o the curve.
By drwing this tshgent on your graph, find the value of &

Find the value of A and ol 8.

31

12

3

4

The dingram shows a circle BLORY, centre O,

AE and AD nre tangents to the circle.

Angle JLB is equal to angle JAD.
Angle BAC = 50°, angle JLK = 72*, angle KBD= 70%and angle BXL = 31".

{a)

(b)

Find, giving reasond for each apswer,
(i) angle JBK,
(i) nngle KBI,
(iii} angle XOL,
(iv) angle COB.

An are of  cirele, with ceitre A, is drown thidugh the paints C, O and 8.

The length of the are COB is W- am,

(1
12
(1
2]

Caliulste the aren of the sector ACOH, Jeaving your snswer in teems of . [3]

Need a home tutor? Visit smiletutor.sg
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The dingram shows o perallslogrm PORS not dovwn 1o scale,
() and § are the points (6, 2) and (4, 4) respectively.
Tlies on SR produced and X lies on OF produced.

10 i givon that ﬂm»@.

(a)

L]

(1]

¥
+*

=5

Given that ST = SAT , find
1) the column vector 5T,

(if)  the eoordinates of point 7,

iii) the column vector OS .

ares of wiangle OTR
g area of trinngle OT5

— (2
Given that X is the point (4 , 8) and mauﬁuuim_u?e&u of .

(n
i

2]

(1

&

T {a)  The lengths of 120 fishes in o pond were messured,

Thie cumuilative frequency curve below shows the distribution of thelr lengiin

==rey 1-.1.1-m|

a1 R A e

(I Use the curve b estimate
(a) the median length,

(b) the interquartile mnge of the lengths,
(e}  the perconiuge of fishes which arc al fesst 35 cm in fength:

()  Ivwas discovered that the longths were measured incofrectly,
The correct lergths sholild be 3 em longer than those recorded.

Explain hovw the median and the interguartile moge of the lengths
would be nffected by this error. .

"
1=
[

21

Need a home tutor? Visit smiletutor.sg
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(b} A survey i carried out on a group of 150 people.
72 of the people surveyed are men,

Find

{11 the probatality that one person, chosen at mndom, will be & woman,

i

{H}  the probability. that two people, chosen st rendom, will be-= man and &

WO,

The irst six tows in w sequence of mnmbers, Row 1, Row 2, Row 3, Row 4, Row 5 and

Fow 6 o given below,

Row |
Paw 2
How 3
How 4
Row §
How & 52

[
N 2 M
i 3k 40
5 5B &0

2
&
14
26
42

TEMES™
=

2

32
48 50
68 70 M

The tible below shows the row number, the number of terme, the firsl termoand the

{mat term for esch row.

(i)
(k)
(=)
{e)

fel

Raw number, # Mumber of terms | 1" term in the n* | Last term in the

in the ' row, Ma | row, Fu " row, Ly

1 1 2 2

2 1 - E]

X 5 10 18

4 7 0 32

] L) 4 50

& 11 52 TI

7 i 74 1]
Write: down tire values of o, and b for the T row, 2}
Explnin why 221 cannot appear in column £, m
Express M in torms of », (1
{11 Exguesa Lo in termn of m, 2}
(i) Hence express fL in terms of 2. [
Wrilit dewn the first and the lnst term on row 15, 12

ABCD represonts o plot of land.

A Is dus north of D, B is due west of 4.
AB= 80 km, BC = 24 km, and AD = 36 km.
The bearing of C from B is 142.5°,

(e)

(k)

()

60 km A

36 jom

{it  Show thet amgle CBD= 21.5%,

(i) Find the bearing of & from D,

Find

iy BD,

iy co.

A hot alr balloon floats 300 m above the ground.

It traveld parallel to the ground from A o 8,
Find the preatest possible angle of elevation of the balluon from C.

3]
(1

121

(£}

14}

Need a home tutor? Visit smiletutor.sg
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10

Here 4 somme information sbout a tank used 1o store gaseous chemicals.

1
Gan Tink

Lengih (7): 486 cm
Dinmeter (0); 105 em

| g o .=

Maximum Pressure: 25 pui

]

*pai; pounds per square inch

x
(a) Find the length of the cylindrical part, x, in cm. (1

(b) The gas tank is 1o be painted
A tin of 10 litres of paint can cover 9500 cm? of the surfice of the tank
Caleulite e numbrer of tine of piint that must be bought o paint the entire tank.
[4]

(¢) According to Boyle's Law, the product of the pressure and volume of u fined
mass of pes is # constant. 10 kg of chemical X has the following properties.

Mass {kg) Volume (m’) Pressiure (psi)
10 43 19
Determine il the tank can be filied with 10 kg of gassots chemical X'
Stmte your reasoning and calculations clearly. 3]
’ g e —

Inthis question, the gas tonk com be modelled s a cylinder joined to two hemispheres.

I{ai} 3m + 2nkm - 2n)
1{aii} m4 2
I m—2In
] “_.Hu u_.i
]
Ie) T+ 6
§{x=2)
1
) w=0D or w H.H.
27
%) Thot tim =% hours
Y
) B 4 _n
r x—=2 5
2Mx—S6+14x 22
dx-2) 5
210x - 380 = 20x* —ddx
20x* — 254+ 280=10
L' = 1272 4140=0 (shown)
e} Average Speed = 10311-2 =83 kevh
In) 35581395
b Internst = 31460 - 51400 = $60
3fe) 12400
3{d) 199211
3e) SODTIRES
b0 FrE]
#{byH) 02, 4%
e ) 7.63
4[d} k=35
Ae) A==2 B=lQ
Ha)l) 22"
Sax) | 79%
S(advin 1582
Slakiv) 136°
5w 45 ST
36
Gl 5
GL -
G{aXi (9, 5.35)
S{a){Fii}

5]
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1§

fEiv 1
) 5
qu} h=10
e )iMal 1 om
adpiby | 10 em
imiiie) | 27.5%
ki) This e inm woiikd be 3 em more.

There would he no chinge in Iho iterpuartile mnge.

| b0

13
25
ki) 1872
3725
Alad 13,98
ilh) 221 14 add while the numbers in the colump e even.
Ale ) M, =2n-1
A6 | L, =2fn=1f
ST 2{n - ;._ 2
w Ly =215Y =450
Fo=2i5-1) +2=3M
i ..ﬁ “_J
SAND =t~ | —
60
= 30.963°
200D =142.5° - 3096390
=215
a =321.5" (ghown)
i 301°
Hhapi) [y pythagomes® theorem,
0.0 km
E D 4B km
e & =0.9"
L I8l em
e 17 tins
Infe Congtant =4.3x]9=817
Volume of tank
. mu_“n,ﬁuw. sxfoszs) (3.81)
= ﬁhhgumﬁ
Lt Pressure ba
P(1.24306875x) =81.7
F =209 )
Shiee the calenluted pressure fa less than 25, the tank {5 able 1o
withstand 10 kg of gnsecus chemical &,

12
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Page 3 of 18

Answer all the questions.

T
1 (a) Calculate TE-——%li—-—-—ﬂ-——-Sl?TB': )
3 sin 287

Write down the first six digits on your calculator display.

(b) Write your answer to part (a) correct to 2 significant figures.

ABEREF Y ccowepriranmen s arsigss [1]
2 (a) Arrange the following numbers in ascending order:
1 1 _ . os
~ s, =%, 322x107, 0.05.
20 4
Answer (8) .ooviviiieiiiiiiiian e 117

(b) State which of the following number(s) is / are irrational:

G‘r.;‘n, @, \.-'Exlx"r'?:, :'w@.
3

ATEWEPID) ocvnannivasimpuin conis pms sawnmnsns sy [1]
3 The length of each side of a cube is increased by 40%.
Find the percentage increase in the total surface area of the cube.
Answer ssasinis 0 §2]
Need a home tutor? Visit smiletutor.sg
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Page 4 of 18
4  Given that (2x — 5)(x + a) = 2x" + bx — 5 for all values of x, find the values of @ and b,

ARSWEF 8 = iisusvinneis 5 BT cieressnaee [2]

5  Two numbers pand g, written as the products of their prime factors, are

p=22=3 x50and g=2"x 3%,

(a) Find the HCF of p and ¢.
(b) Find the smallest positive integer & such that (p * g * k) is a perfect cube.

6  Local time in Singapore is 7 hours ahead of local time in London. Singapore Airlines
80007 departed London on Monday at 19 16 London time. The flight arrived at
Singapore on Tuesday at 15 51 Singapore time. Calculate how long the flight took,

giving your answer in hours and minutes.

Answer .......... hours .......... minutes [2]
Need a home tutor? Visit smiletutor.sg
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7 The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area
in square millimetres, of the micro-organism, giving your answer in standard form.

ABSWEE +oeereeeseraneesiaaaeenns mm? [2]

8 The graph below shows the sales of computer notebooks made by Angie over a period

. of 6 months in 2016.
No. of 4 i [
computer 16 i
notebooks
sold L |
4

: L/
§

Jan Feb Mar Apr May Jun

= g

Explain why the graph is misleading.

B i L Ty o g et L G e i e G i T ity

9 Two of the interior angles of a hexagon are 2x° and (5x—200)°. The remaining
interior angles are “0° ¢ach. By forming an equation in x; find the value of x

ARSWEF X= ieiiiiiiiiiiinnns [2]
Need a home tutor? Visit smiletutor.sg
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10 In the diagram, the points B, C, D and E lie on a circle with centre Q. PQ is a tangent to
the circle at D. ABC and AEOD are straight lines. £OCB = 54° and £048 = 30°.

I'IJ

Find, giving reasons for each answer.

(a) 24DC, =
(b) ZCDO.
(c) ZACE,
(d) ZCBE.
Answer: (a)aaanaiiimeniaaie £ |2
() s smsenan” 2]
(D). nnnnnanaini * 1]

Need a home tutor? Visit smiletutor.sg
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11  ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of
congruent triangles, show that 4D = BE. State your reasons clearly.
A

C B

ANgwer T THADEIEE. oxie i i o s ke B s S R A0 s M 5360 s s

..........................................................................................................
-----------------------------------------------------------------------------------------------------------
...........................................................................................................

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

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

12 Janet has §50000 to invest for 3 vears. She invests her money in a unit trust with
returns equivalent to 2% per annum interest, compounded every 3 months.
Calculate the amount of interest she will get at the end of 3 years.

ARSWEE S oo [2]

Need a home tutor? Visit smiletutor.sg
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s ‘l"
13 (a) Given Lhat [}J x 8 = 1, lind the value of p.

2

e [272YT
(h) Snnphty[ : J

Answer (@) p = i 2]

(D) e 2]

Need a home tutor? Visit smiletutor.sg
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14  The equations of the three graphs shown below are in the form y=n+x"".
State the value of n for each of the following graph.

(a) ¥ ‘7
#

/ x

(h) vA

T

>
x
(€) ¥4
K Answer(a) n=.........c...... [1]
2

(b)) n=vassase (1)

15  In the answer space, sketch the graph of y=5—(x+1)". indicate clearly the turning
point and the intercepts on the x and y-axes (if any).

Answer [2]
!

L

) x

Need a home tutor? Visit smiletutor.sg

Carousell-hfiglizty Girls” School Mathematics Paper 1 Sec' 4 Prelim Examination 2016 354



Page 10 of 18
16 (a) £ ={x:xisanintegerandl< x<24}
A= { x :xisa perfect square }

B = { x : x is a factor of the number 24 }
C={x:x+115divisible by 6 }

() Listthe elementsin 4 A C.
(i) Findn(B wC).

L o €311 ) [ | | |

ANSWEF (D)oo rrereaoneeeeeeee [1]
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—a, T
17  Given that point A(4, 2) and AC =[ 3 J

—n

(a) Fimnd 4.

ANSWEE [R) vsoevvesiammmsmivavess units [1]

—_—

(b) The point P lies on C4 such that ﬁ =kCA.
) Showiis Db T
- (i) Show that g Ik

Answer (b)(i) [1]

(ii) Given that point P lies on the y-axis, find the coordinates of P.

Answer O)(E) P(..vovvveeyeeeeeen. ) [2]
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18  Consider the number patterns in the table below. The first three terms of each column
have been given.

Row, n S T r
] 4 16 16
y s 8 32 30 -
3 12 48
7 p q r
I n

(a) Find values of p, g and r.
(b) Write down the equation connecting S and T\
(¢) Write down the equation connecting L/ and n. -

(d) Betty said that 256 can be found in column [/
Write whether you agree or disagree with Betty. Give reason(s) for your answer.

Answer () D= ...civoviis = sivsisnis 5T Zusvasiess 1]
(@ I..ccevenvrrrnrenn....withBetty. Thisisbecanse ......cocviiiiiiiiiiierininiiniinaen.
. 1]
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19 The frequency table shows the number of countries that a group of students had
visited.

MNumber of countries 0 1
Number of students [ 2 8 6 X

I-d
i

(a) Given that the mode is 1, state the largest possible value of x.

(b) Given that the median number of countries visited is 2, find the largest possible
value of x,

(¢) Given that the mean number of countries is more than 2, find the smallest
possible value of x.

Answer (8) X= .cociiniiisivivmin 1]
B = v ssassisevsmmmisassnmresss h
(c) T eiiesirissar e rataraanas {2]

Need a home tutor? Visit smiletutor.sg

CarouselHeheaimgilgtiGirls” School Mathematics Paper 1 Sec 4 Prelim Examination 2018 358



Page 14 of 18

20 (a) The air resistance, R, is directly proportional to the square of the speed, ¥, of an
object when it 1s falling, The air resistance is 24 newtons at a certain speed. Find
the air resistance when the speed is increased by 50%.

(b) 48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts
are to be built in 72 hours?

Answer: (B) < ciiiismieivie newtons [2]
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21 The diagram below shows the speed-time graph of the journey for the first 3 minutes of
a train. The train slows down to a stop when entering station J. After a brief stop of 60
seconds, it starts to move off with acceleration for 30 seconds before it gets out of

SR, Speed (m/s)
8T
I
|
60 |
|
|
40 |
I
20 ll
|
I
0 30 60 90 120 150 180
Time (s)
- (a) Find the deceleration of the train as it enters station /.
(b) Calculate

() the woal distance travelled by the train in the first 3 minutes,
(ii) the average speed of the train. in ki/h, in the first 3 minutes.

Answer (8) ciooeviiiiinnaninee mist 1]
(BE) woeeeoeeeoeeeeiiveenee m [1]
413 Rt ey et ool s ] b

(¢) On the axes below, sketch the distance-time graph of the train for the first
3 minutes of its journey.

Answer () (2]

B

Distance (m) 4

1
|
i
|
1
'
i
i
i
i
i
|
|
|
|
1
!
|
I
1

I
|
i
I
I
|
i
I
|
I
I
'
I
[
|
[
[
]
]
i

0 90 150 180
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22 P and R are points on the x-axis. TOR is a straight line parallel to the y-axis.

Area of APOR = 30 units®.
y / r
R

Q4,5)

» X
F 0
(a) Find the coordinates of
(i) point R,
(ii) point P,
(b) Find the length of PO. =
(¢) Find cosZPOT, giving your answer as a fraction.
(d) Given that PR = TR, find the equation of FT.
Answer (a)(i) R(....... g vesssan L]
(D Pl sy wwmoer) [2)
B s ADIS [T]
0E) e DS [1]
(- ; TR [1]
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23 Five discs numbered 1, 3, 4, 6 and 7 are placed in a bag. A disc is drawn out of the bag
at random. Without replacing the first disc into the bag, a second disc is drawn.

(a) Complete the following probability tree diagram.

Answer (a) [2]
First draw [ Second draw

Odd

) w o

(T s %w
) \

J Sven
(b) Find
(i)  the probability that one disc is odd and the other is even,
(ii) the probability that both numbers drawn are smaller than 4,

bt | =

(¢) By drawing a possibility diagram in the space below, find the probability that the
sum of both numbers is a prime number,

Answer (DY) ..ocovvinisiiibinnaii 1]
) inmemnarnaiamin [1]
(Y sicssnainssrmiamarmnine B
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24  The diagram below shows a horizental ficld ABC.
A is due north of B and C is due west of B.
Use a scale of 1 em 1o 40 m, show all the constructions clearly.

(a) A lamp post, L, is located on a bearing of 290° from A, and 300 m from A.
(i) By construction, mark and label clearly the position of the lamp post L. [1]
(ii) Measure and write down the bearing of the lamp post £ from point C.

(b) A gate, G, is located along the path of BC, equidistant from B and C.
By construction, mark and label clearly the position of the gate G. [1]

(¢) A circular flower bed is built such that it touches each side of the [ield at one
point.
(i) By constructing two angle bisectors, draw the circular flower bed and
label its centre 0. [2]
(ii) Hence, measure and write down the actual radius of the flower bed.

Answer (a)(i)

(b)
(e)(i)
North
A
A
- A
Answer (A)A1) ...vonvniviiennnn 1]
[ 7§ 1 [ — ) [ |

End of Paper 1
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Murthematical Formiilae

Compovnd Interest

H
Total amount = P(l __r_)
100

Mensuration

Curved surface area of a cone = 7l

. 2
Surface area of a sphere =4 nr

Valume of a cone = —;m-gh

; 4
Volume of a sphere = 3 )

y B
Aren of 4 trianple = = ahsin C

Are length = »#, where #is in radians

I = < ;
Sector area = e o, where #is in radians

Trigamomenry
i f ¢
sind smB sinC

a'=b%+et—2hecos A
Sratixifes

Mean=

i ML

fi
/

S el (% a)
Standard deviation = z i Z—ﬂ |
27

>

.
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Answer all the questions.

1 (a) Calculate Té —3
- J

Write down the first six digits on your calculator display.

(b) Write vour answer to part (a) correct to 2 significant figures.

B1
Answer (a) ... -003[]9:: .............. [1]
B1
—0.031
1) P M, W, (1]
2 (a) Amrange the following numbers in ascending order:
1 ~ ] = -
— 5—% . 522 %107, 0.05.
20 K
(.05 0.0525 0.00522 0.O050505. ..
| . 1 B1
522%107, — ,0.05, 5-%
(b) State which of the following number(s) is / are irrational:
63. Zo Jirafr. 3.
3 - Bl
= . 34
Aswer ) -<sccaaidnannissnraninaisae 1)
3 The length of each side of & cube is increased by 40%.
Find the percentage increase in the total surface area of the cube.
2 |
% inecrease in surface area = ﬁ[lj?!;_ﬁf_ = 1 00% M1
J6-6 ;
- 17676 1o0%
&
= 06%
06 Al
Answer veerasranansess 70 [2]
Need a home tutor? Visit smiletutor.sg
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4  Given that (2x — 5)(x +a) = 2x" + bx — 5 for all values of x, find the values of @ and b,

ltl+2ax—5xﬁ = 2&+bx§
—S5a = -5 2a-5=5
a =1 h=2(1)-5
= =3
Bl Bl

Answer a = Loi , b= LT [2]

5 Two numbers p and ¢, written as the products of their prime factors, are
p=22x 3% 5%and gi=2¥x 3,

(a) Find the HCF of p and g.
(b) Find the smallest positive integer k such that (p * g = k) is a perfect cube.
(a) HCF = 22x 3% = 108

M) (pxg=k) =28x3"x55xk
k=22x1
= 12

aa

ARSWEF (A) +ovirsotme et eeeeneseeeene [

(B) k= . ifiiiinnneen [1]

6  Local time in Singapore is 7 hours ahead of local time in London. Singapore Airlines

SQ007 departed London on Monday at 19 16 London time, The flight arrived at 0
Singapore on Tuesday at 15 51 Singapore time. Calculate how long the flight took,
giving your answer in hours and minutes. 5h
2h
2T A
Departure time from London (Singapore time) | 1 i
= 02 16 Tuesday M1 19 16 o léa 02 16
Mon Tue Tue
Arrival time at Singapore (Singapore time) b min
= 1551 Tuesd:
uesday 15 51
— 02 16
Duration of Journey =
= 13 h 35 min L7
Al
5
. - 9
Answer .- igeit aome titsr? ViSSeS et s
367
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The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area

7
» [ L) . 1 P .
in square millimetres. of the micro-organism, giving your answer in standard form.

1
3 *9.04 = 10% m

4.52 = 10% = 10° mm

4.52 % lﬂ‘j mm M1

Il

Radius

]

Surface area = 47 (4.52 % 1073)2
= 2,57 x 10" mm?

8 The graph below shows the sales of computer notebooks made by Angie over a period
of 6 months in 2016.

= No. of
computer 16
notebooks g

sold 4
/

2
1
0

Jan Feb Mar Apr May Jun

Explain why the graph is misleading.

Arser, FOCHLQOCMEHEIUCH 08 ISDOLCORMBENL. o esrmssersemmmmsses
This distorts the graph, making the sales from May to June (16 —4 = 12 units)
seemed to be less than the sales from March to April (8 — 0 = 8 units).

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

. 2]
9 Two of the interior angles of a hexagon are 2x° and (5x—200)7 . The remaining
interior angles are 90° each. By forming an equation in x, find the value of x.
2x+(5x—200) +4 (90) = (6-2) = 180 M1
Tx+160 = 720
Tx = 560
x = 80
Al
Answer x= .. Eﬂ' ............... [2]
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10 In the diagram, the points B, C, D and E lie on a circle with centre O, FQ is a tangent to
the circle at D. ABC and AEQD are straight lines. £Z0CB = 54° and £048 = 30°.

P

Find, giving reasons for each answer,
(a) <£4DC, -
(b) £CDY,
(¢) ZACE,
(d) ZCBE.
(a) ZCOD = 54°+30° (Ext ZofA) }
= g4° M1

2ADE = 280T=84 {Bascisol'isas.a}}A

2 1
= 48°

(b) ZEDQ = 90°—48° (tan L rad ;} -

= 42°

—

(¢) £ZDCE = 90° ( Rt £ in semi-circle) M1 or LCOE = 48° x 2 (£ at centre = 2 £ at circumferer )

LADC = 180° —90° — 48° — 30° (£ sum uf&ﬂAl = 96"
=12 J LACE = ISWE—_Q? ( Base Zs of isos. A)
— 490
£4ADC = 54°—42°
=: 12>
(d) LCBE = 180°—48° (s in opp segments are supp)} AL
&

= 1327 Answer (8).......38.......° [2]
1) S L B | |
() sreorieneinss 12, ° 2]
'y e -y Sl ° I
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ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of
congruent triangles, show that A2 = BE. State your reasons clearly.

11

A

Answer In triangles ..

4: £J zmd SLE. i

CDand CE ( sides of equil. ACDE )

AR and B(, [ mdcs c:i cquﬂ é.dHL )

ZACD = 6{1"

- ZACE (£ of equil. _‘k.CDL'}

...[all eriteria must be correct )

ZBCE = 60° = ZACE  ( Zofequil. A4BC)

5 ZACD = £BCE ),

a.,ff“'n &B{ F {HAH] ( eriteria must tally with test )

H:,nu: JD BE

- 12]

12 Janet has $50000 to invest for 3 years. She invests her money in a unit trust with
returns equivalent to 2% per annum interest, compounded every 3 months.

Caleulate the amount of interest she will get at the end of 3 years.

M1

A1
Amount = 50000 1+%]

= $53083.8905

Interest = $53083.8905 — $30000
= $3083.89 (10 2 dp)

pym— $,:-']33 59

. [2]
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(b) Smmm?[

Page § of 18

13 (a) Given that &J x 8 = 1, find the value of p.

(22) x 21 = 2°
9-1p+3 _ 50 M1

-2p+3=0

|
)
=23

i
2742
2¥ '

g BT
2

iy r M1

ar

—3

) -2

li
b3

0| =

: Al

!
Answer (a) p = - [2]

1 Al

) o 8o 2]
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14  The cquations of the three graphs shown below are in the form y=n+x"".
State the value of n for each of the following graph.

(2) v
e
(b) \
(c) e
\ 72 M
=< Answer(a) 7= ... eeevreean. [1]

& (b) n=... 0 [1]
\ (e) r:='DB1 [1]

15  In the answer space, sketch the graph of y =5—(x+1)", indicate clearly the tumning

point and the intercepts on the x and y-axes (if any).

Answer [2]

G:1 correct shape

1 label turning point
and x-yp-intercepts

L

(@] 1.24
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16 (1) e={x:xisanintegerand 1S x<24}=1{1,2,3,... 23}
A={x:xisa:“:crfact_sqm} ={1,4,9,16}
B={x:xisafactor of the number24 } ={1,2,3,4,6,8,12}

C={x:x+115diﬁsihlahy6} ={511,17,23}

(i) Listtheelementsind nC.
G Findn(B'UC).

(a) (i) B’ = {5,7,9,10,11,13, 14, 15, 16, ... 23 }

n(B'wC)=n(B")
=n(&)- n(B)

e 33~
or {¢} Bt
Answer M) vt i <o TE}
16 Bi
(1) oo eneieeeirreneeees [1]

L'uM B1L
Anzwer- B caianissirianesee 1]
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— =
17  Given that point A(4, 2) and AC=[ 3 ]

A

20

Gl 7o

{a) Find

B1
1 7.62 its 11
= 7.62 (to3 sf) Answer (8) ..coovevitioeesen... units [1)
(b) The point P lies on C'4 such that PA = kCA.
— (4-Tk
i Show that OP = :
B (i) ow that - +3fc]
Answer (b)(i) [1]
AP = OP— 04
—— —
(4 _ |
= +k AC
|2
(4
2 3 :
(4= ?k]
N “l2+3k (shown)
(ii) Given that point P lies on the y-axis, find the coordinates of P.
4-T7k =0
F=2 B
7
2+ 3(&} = 35
¥i 7
Al
5
0 35
Answer (b)) P(...0..... .02
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18  Consider the number patterns in the table below. The first three terms of each column
have been given.
Row, n S T U
1 4 16 16
2 8 32 30
3 12 48 44
7 p q r
n
(a) Find values of p, g and r.
(b) Write down the equation connecting S and T,
(¢) Write down the equation connecting [/ and n.
(d) Betty said that 256 can be found in column [/,
Write whether vou agree or disagree with Betty. Give reason(s) for your answer,
(d) 14n+2=256
14n = 254
254
’1 — -—
14
= |gl
5
B1
( All 3 must be correct )
Answer (a) p= 28 ..... " g=”2 ,r=mn [1]
I'=48 Bl
U=14n+2 B
(@) L. Suagree | i Betty. This isbosause:.:
If N 256 n= 13% whmh 1§ not a natural number Bl
OR sl e 3 |/ ( is nmaposu.nc mtcgcr ] o .

thn E is deduuad fmm 2::(: thf: re':uIt 254 is not divisible by 14.

flqnutamdhpicgfm}
R : e e L . [I]
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19  The frequency table shows the number of countries that a group of students had
visited.

MNumber of countries 0 1 2 3
Number of students 2 2 6 x

(a) Given that the mode is 1, state the largest possible value of x,

(b) Given that the median number of countries visited is 2, find the largest possible
value of x.

(c) Given that the mean number of countries is more than 2, find the smallest
possible valug bfx.

() 2+8+(6—-1)=x+4
e 15 = x+4
x =11

0(2) +1(8) + 2(6) + 3x + 44) S
2+8+06+x+4

3x+36
x+20

3x+36 = 2(x+20)
x4+ 36 > 2x+40

x >4

(¢) Mean =

> 2 M1

smallestx =3

7 B1
Answer. ) r=sanavasenaaama [1]
1 Bl
(D) x=siamnneneaans 1)
@E=.2. B o
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20 (a) The air resistance, R, is directly proportional to the square of the speed, ¥, of an
object when it is falling. The air resistance is 24 newtons at a certain speed. Find
the air resistance when the speed is increased by 50%.

(b) 48 men can build 2 huts in 60 hours. How many more men are needed 1f 3 huts
are to be built in 72 hours?

(@) R =kV*, kconstant
24 =kV* = k:j—j— M1
Ruew = k(LEI")I

ﬁx 2.250°
I

= 54 newtons

(b) No. of men required to build 3 huts in 72 h

_3.60 0

2 72
= 60
- Extra no, of men needed = 60 — 48

= 12

OR

48 men —- 2Zhuts —- 60h

48men — lhut — 30h

lman — lhut — 1440h M1

1 man --— 3 hut§ -—=—- 4320 h
60 men ~<-= 3 huts -—- 72h

». Extrano. of men noeded = 60 — 48
= ]2

Al
ceeereses NEWTONS [ 2]

54

Answer (A) oo,
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21 The diagram below shows the speed-time graph of the joumney for the first 3 minutes of
a train. The frain slows down to a stop when entering station J. After a brief stop of 60
seconds, it starts to move ofl with acceleration for 30 seconds belore it gets out of

station/ Speed (m/s)
al
|
|
ol + |
|
|
40 |
|
20 4 |
0 30 60 90 120 150 180
Time (s)
- (a) Find the deceleration of the train as it enters station J.
(b) Calculate

(i) the total distance travelled by the train in the first 3 minutes.

(ii)

(&) Accelemtion =

(c)

the average speed of the train, in km/h, in the first 3 minutes.

i = -i s . Deceleration = = mi/s®
{1 —90 ] G
(b) () Total distance = %-{’*}ﬂ]f4n']+—l{3ﬂ):3{}}
' = 1800 + 1200
= 3000 m
D) Ay e EREEE
3min 2 B
_ 3km ARSWET (B) oo oiiian D iaiiiisinssonannes MUSE [1]
3 Al
e . i .
[ﬁuh J w200 m [1]
=80 aiy...00 Al mm2
On the axes below, sketch the distance-time graph of the train for the first
3 minutes ol i1s jourmey,
Answer (¢) 2]

Distance (m) 4 | . G1 correct shape
; | |
000 E E 1 lahel correet distance
1800 e ——————2=
/ L : L » time (s
0 90 150 180 )
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22 P and R are points on the x-axis. TOR is a straight line parallel to the y-axis.

Arca of APOR = 30 units”.
¥ al/ T
R

0(4. 5)

P ) > X
(a) Find the coordinates of
(i) point R,
(ii) point P.
(b) Find the length of PO. —
(¢) Find cos<POT, giving your answer as a fraction.
(d) Giventhat PR=TR, find the equation of PT.
(a)(i) R(4.0) by P(-8,0) ©Q(4.5)

PO = J4-(-8F +(5-0)°

(i1) leﬂx;i::m
2 M = 4144425
Zx_auzmu“itﬂ = 13 units

PR =

L&

- P(-8,0)

(¢) cos ZPOT = —cos ZPOR
5

13

(d P(-8,0 T(4,12)

4—(—8)
Equation of PT is Answer (a)@) RC.2.., .0y BI
y=0=1[x-(=8)] ) .28 . 0y 21 Al
y = x+8 3
N R < S units 1] BI
5
103 I K [
@ .. 2Loxrs . (1] Al
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23 Five discs numbered 1. 3, 4, 6 and 7 are placed in a bag. A disc is drawn out of the bag
at random, Without replacing the first disc into the bag, a second disc is drawn,

(a) Complete the following probability tree diagram.

Answer (a) 2]

First draw Second draw
1,3,4,6,7 Bl-- Odd
3 odd nos. , 2 even nos. | ~
[ Even

)

(b) Find
(i) the probability that one disc is odd and the other is even,

(ii) the probability that both numbers drawn are smaller than 4.

(¢) By drawing a possibility diagram in the space below. find the probability that the
sum of both numbers is a prime number.

3 3 3
(b} (i) Plodd. even) + Pleven, odd) = -“—x]— 4 3_‘,{-_ or = EN:_Xl
) 5 2 5 4 5 2
s
P(both 2L
1 £ nos. cl) = s
{(11) (both nos. <4) < w y
|
10
(e} = B,
£ ! d 4 ,r _T | Plsum = prime no.) = ;%
1 4 = Il 7 8 i
3| 4 7 9 10 -3
4 | 5 | 7 |10 | 11
ﬁ_ 7 __‘II 10 13 Bl
7| 8 0 | 11| 13 Answer (h){i}.,,,--.--.ﬁ,i ................ [1]
poed B1
(1) [FUETUUS. L SN | §
% Bl
{E‘.] e T e [2]
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24  The diagram below shows a horizontal field ABC.
A 1s due north of B and C is due west of B.
Use a scale of 1 cm to 40 m, show all the constructions clearly.,

(a) A lamp post. L, is located on a bearing of 290° from 4, and 300 m from 4.
(i) By construction, mark and label clearly the position of the lamp post L. [1]
(ii) Measure and write down the bearing of the lamp post L from point C.

(b) A gate, G, is located along the path of BC, equidistant from B and C.
By construction, mark and label clearly the position of the gate G. [1]

(¢) A circular flower bed is built such that it touches each side of the field at one
point.
(i) By constructing two angle bisectors, draw the circular flower bed and
label its centre (). [2]
(i) Hence, measure and write down the actual radius of the flower bed.

Answer (a)(i)

(b)
(e)(i)
North
&
A
( B
Answer (a)(ii) ...... ® 1i]
(] |13 [ s, m [1]

End of Paper 1
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Answer all the questions.

(a) Giventhat —-8<y<4 and -3<y<2, find

Carousell-

(i) the least value of xy, [1]

(if)  the greatest value of x* — 7, [1]
(b)  Express as a single fraction in 1ts simplest form

(i) ¥ Y= ; [2)

Xy ME
. r o2
G 2 ) -7 2]
x+y+z Gx
2 a1

() Ivis giventhm 2pg = i‘i’zlﬂ_, fi

Express g in terms of p. [3]
In the diagram, OABCD is a semicircle with centre at ().
AD /f BC, angle CDA = angle BAD = Iiﬂ?r radians and OA4 = 20 mum.

B €
A 20 0 D
2 :

(a) Show that angle BOA = i.s? rad. [1]
(b)  Find the length of arc AB, leaving your answer in terms of 7. [1]
(¢)  Find angle BOC. [1]
(d) Caleulate the area of the shaded region. 3]
(e) Find angle BOA in degrees. [1]
(f)  The unshaded region forms a company logo. An enlarged copy of the logo is

made. In the enlargement. 4D = 60 mm. Find the area of the enlarged logo. [2]
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3  The cash price of a car is §74 000. Mr Smith is introduced to two types of payment
schemes.
Scheme A Scheme B
Down payment 40% 60%
Simple interest rate 3.28% RY
(per annum)
Loan period (vears) 3 5
(a)  Find the total amount that Mr Smith has to pay for the car, if he chose Scheme 4.  [2]
(b)  If Mr Smith chose Scheme B, the monthly instalment he has to pay over 3 years
is $372.76. Caleulate the value of R. [3]
(¢)  One day the exchange rate between US dollar (US$) and Singapore dollars (S$)
was US$1 = 8§1.27.
On the same day, the exchange rate between British pound (£) and US dollar was
£1 =U8%1.33.
Calculate the cash price of the car in pounds, correet to the nearest pound. [2]
Methodist Girls® School Mathematics Need! & homentiioFZ Misitasimil €tuter.sg
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4  Inthe diagram, WXYZ is a trapezium and X is parallel o ZF,
The point Pon XZ issuch that ZP : PX=1:3and WX : ZY=3 : 4.
Tt is given that WX =9a and WZ =b.

y &
F
b
3 W
X 9a
(a) Express, as simply as possible. in terms of a and b,
- M 7, 1
(i we, (1]
@) W [1]
(b)  Show that the line XY is parallel to the line WP. [2]
(¢)  Find. as a fraction in its simplest form,
(i) area of AWZP [1]
aren of AWXP
(ii) area of AWZP 2]
area 0f AYXZ
Methodist Girls” School - Mathematics Nesé:a % %@%@Wﬂg&ﬁg“gﬁﬁé tzu%ﬁsg
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5  Answer the whole of this question on a sheet of graph paper.
A group of friends founded a new social networking website. The table below shows the

number of members at the begimning of sach week over a period of 7 weeks.

Week (x) 0 1 l 2 3 4 5 1 6 [ 7
Total number | 5 15 33 7 a0 | 145 | 230 | 400
of members (3

(#) Usmg a scale of 2 cm to 1 week, draw a horizontal x-axis for 0<x<7.
Using a scale of 2 em to 50 members, draw a vertical y-axis for 0<y <400 .
On your axes, plot the points given in the table and join them with a smooth —

curve. [3]

(b)  Use your graph to estimate

(i) the value of p, [1]
(ii) the week that the total number of members reaches 300. [1]
(¢) (i) By drawing atangent, find the gradient of the curve at x=4. [2]
(i) What does this gradient represent? [2]

(d)  The group of friends wish to estimate what the total number of members will be

in one year's time. They propose to extend the graph line up to week, x=352.

Explain why is it not possible to estimate the total number of members in this =3
way. (1]
Methodist Girls" School Mathematics Needid ndmertuto f2:Misit smiletliior.sg
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6 The distance between two houses, P and @, 15 200 km. Joe travelled by car from P to O
at an average speed of x km/h.
(@) Write down an expression, in terms of x, for the number of hours he took to wavel
from P to Q. [1]
(b) He returned from O to P at an average speed of which was 5 km/h more than the
first journey.
Write down an expression, in terms of x, for the number of hours he took to travel
from O to P. (1]
(¢) The difference between the two times was 24 minutes.
Write down an equation in x to represent this information, and show that 1t
reduces to
- X" +5x—2500=0. [3]
(d) Solve the equation x*+5x—2500=0, giving each answer correct to three
decimal places. [3]
(e) Calenlate the time that Joe took to travel from P to 0, giving your answer in
hours, minutes and seconds, correct to the nearest second. [2]
Methodist Girls™ School Mathematies N eSéea —g %mglﬂ%rgmgﬂl‘%wé&ﬁéﬁ sg
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Jim exercises on Monday and Wednesday.
On Monday, he jogs for 10 minutes, cyecles for 20 minutes and swims for 30
minutes.

On Wednesday, he jogs for 20 minutes, cycles for 10 minutes and swims for 15

minutcs.

I € 8

10 20 30 }Muu

This mformation can be rcpmscmcd El}-' the matrix Q = [ = .
20 10 15 /Wed

(i) Evaluate the matnx P = 60(Q). [1]
(ii) Jim’s exercising speeds are the same for Monday and Wednesday.

His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed
is 1.3 m/s.

. 1
Represent his exercising speeds ina 3 %1 column matrix S. ]

(iii) Ewvaluate the matrix R=PS. 2]

(iv) State what the elements of R represent. [1]

The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of x%

on the cost price.

(i)  Write down an equation in € and x to represent this information and show

that it simplifies to

6000 -100C =Cx. [

If the shirt is sold at $24. the shop makes a loss of 2x % on the cost price.
(ii) Write down an equation in ' and x to represent this information, 1]
(iii) Solve these two equations to find the value of C and the value of x. [3]

(iv) (Calculate the selling price of the shirt if the profit is 45% of the cost price.  [2]
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8  The diagram shows a triangular park BCD and the route that Ali has cyeled.
Ali eycles from his home, 4, on a bearing of 220" towards point B of the park. The
distance from 4 to B is 4.8 km. From B, he cycles to C, which is 6 km away, and he

continues to [).
C is due north of B, Reflex angle 48D =210° and angle BDC =35°.
C

(1) Show that ABCD is an isosceles triangle. [1]

(b) Calculate the

(i) distance of AC, [3]
(ii) area of the purk BCD, 12]
— (iii) angle BAC, [2]
(iv) shortest distance from B to CD. [2]

(¢) A building stands vertically at B. The angle of depression of C when viewed from

the top of the building is 407°. Find the height of the building. 7]
Methodist Girls® School Mathematics N e%? é! m&%m&'ﬁwwgﬁﬁ:@t&ﬂ}rﬁsg
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9 120 visitors 100k a survey on the number of hours they spent at the Gardens by the Bay

in February 2016.
The cumulative frequency curve below shows the distribution of the time spent.

i20 SEENEREEEERRRE i v
} S A ,J_
100 FHH F
o : R
B 0 A
f B A
o A 1 - A b
3 i : o B 1
E LR i N Y 2 I S B 5 -1
unEn f 0 i ’ HAH
Cumulative ST -:- TH M, +
Bequency PR P PR
r a0 + 55 G X2 1 B ] & A
LIIEY (! ] T A4t HENEEERE
4 Hm e rd t
| H 1 -
| 40 ‘
T & |
I T ¥ |
: =
0 CEEHE R e |
T A O
p—{ — Hc’l‘-" (e = e 4 .o —
; ] T jEgsEEEEs ihE - § !
0 1 2 3 4 3 6 7 8 9 10
Time (hours)

(a) Use the curve 1o estimate
(i) the median time, 1]
(ii)  the interquartile range of the times, (2]
(iii)  the percentage of visitors who spent at least 4 hours at the Gardens by the
Bay. 2]
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It was discovercd that the number of hours has boen recorded incomectly. The

correct number of hours was all 1 hour less than those recorded.
The box-and-whisker plot shows the eorrect distnbution of hours.

| —

b C d £

Find the value af
(i £, 1]
(i) e-a (1]

{e) The mble below shows the results of the survey conducted on another 120
visitors on the number of hours they spent &t the Gardens by the Bay in June
2016,
Number of hours spent (x h) Number of visitors
2<x=4 N &
4ex<h 6
b<rsh 30
B=x<10 11
Calculate an estimaie of the
(i} mecan time that the visitors spent in June, [1]
(i)  standard devistion. [2]
(d} The programme management team at the Gardens by the Bay commented that the
visitors generally spent longer hours in February 2015 than in June 2016.
Justify if the comment is valid. [2]
Methodist Girls” School Mathematics Natd A MWH&EH&FH
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10 A solid cone is cut into 2 parts, X and Y, by a plane parallel to the base.
The length of AB = the length of BC.

Diagram 1

(28)  Given that the volume of the solid cone is ﬂn‘ m, find the volume, in terms of
7, of the frustum, ¥. [3]
(b) In Diagram II, a rocket can be modelled from a cylinder of height, . 94.2 m
with a cone, X, on top and a fustum, Y. at the bottom, The cone, X, has a
diameter, d>, of 4 m and the frustam, ¥, has a base diameter, i, of 8§ m. The

parts X and 1" are taken from Diagram I above.

Diagram 11

(i)  Calculate the total surface area of the rocket. Give your answer correct to. [3]

the nearest square meter.

(ii) Caleulate the volume, n cubic metres. of the rocket. [1]
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(iii) The rocket is designed to launch to the moon.

Useful information

» Distance of moon from earth: 384 400 km
s Speed of rocket: 800 km /minute
¢ 1 m’=264 gallon

e The rocket is filled with liquid fuel to a maximum of 95% of
its volume.

e Rate of fuel consumption: 20 000 gallons /minute
o Capacity of each external fuel tank: 3.2 x10° gallons

How many external fuel tanks will the rocket require to sustain its journey

to the moon?

= ] usﬁfjf your answer with calculations. [4]
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Mathemuatical Formulae

Compound imerest

"
Total amount = P (! -+ L]
100

Mensiration
Curved surface area of a cone = =/

Surface area of a sphere = 427

; ] .
Yolume of acone = .{mr 2

Volume of a sphere = im* "

Ared of triangle ABC = Labsin ©

Arc length = . where @ is in radians

Seclor arca = l:r"fi , where 7 is in radians

Triganametiy

i h o

smAd sin® sinC

a’ =b> +¢’ —2becos A

Stettistres
Mean = B
Zf
E I.._: E :1- 2
Standard deviation = [l— —j
V25 K2
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Answer all the questions.

1 |(a) |Giventhat ~8<x<4 and -3<y<2. find
(i) the least value of xy, [1]
Least value of xy = (-—8)(2) =-16 — B1
(ii) | the greatest value of x* —y7°. [1]
Greatest value of & — )7 =(-8)* —0=64 —B1
(b) | Express as a single fraction in its simplest form
(0 ¥ YR [2]
Xy o=
XZ—YE+ Xy —XzZ M
xyz
_wy-yz
0z
_y(x—2)
xyz
o= S |
Xz
(ii) 25 (x+y) -2 . [2]
X+y+z bx
3 i 7
2x x(.t-l—_} zix+y+2) M
-~ X+y+z bx
I o
_xlty=z) .,
3
2 2
(e) | Itis given that lpg;:‘jdg# .
Express g in terms of p. [3]
Methodist Girls’ School Mathematics Ne&d 2 Rormi@Hutor 2 ABIHIEMilBt#dR sg
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T .2
T
2
1 2
4,”2 ¥ . 4g +p — M].
E-P-’.ql = 4q2 +PE
8p'q’ —4q' =p’
q’ (Epl —4] =p° —--Ml
2
7 _ o
")
1 2
P p p
=¥ -—Al or = or g=%
J 4{2;:“—1) . 2J2p7 -1 ¢ 8p° -4
2 | In the diagram, O4BCD is a semicircle with centre at O.
AD [/ BC, angle CDA4 =angle BAD = 13{} s radians and 04 = 20 mm.
B C
A 30 % D
1 2 .
(a) | Show that angle BOA =E?r racl. [1]
AB(A is an isosceles triangle
ZBOA =z—2(§£] —BI
10
= E_E rad
2
(b) | Find the length of arc 4B, leaving your answer in terms of 7. [1]
. D
arc length 4B = (20)| ==
=87 mm -—- Bl
(¢) | Find angle BOC. [1]
Methodist Girls® School Mathematics Neediaphame:tutor Misitsmiletutar.sg
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ZBOC= r—i{%{] (adj s on a st line)
=% rad ——B1 (or0.628 rad (3 s£) or 36°)
(d) | Calculate the area of the shaded region. [3]
£LBOD=rx- -2—;-
<3
3
area of sector BOD = %—(2[]}1 (3_:!2'] o— V|
5
=1207 mm’
. 1 il . o .
area of ABOD and AC UD=E{2I:]} sm?+mn - M1
shaded area =1207-200 [5iﬂ£+sin2—_ﬁj
5 5
=692 mm' (3sf) SN NI
OR
shaded area =L (20’ [g—sin£J+l(2:])z (-L’—”—ginz—”] e MM
2z 5 5/ 2 5 5
=692 mm’ (3s.f) E—Y
(e) | Find angle BOA in degrees. [1]
2
£BoA="Z
5
=72 ——BIl
(f) | The unshaded region forms a company logo. An enlarged copy of the logo is
made. In the enlargement, AD = 60 mim. Find the area of the enlarged logo. [2]
Metodist Girls School Mthematics i 4 RGBS VIS UHiRe @ isq
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unshaded area = % (207 -69.22276 — M1

=359.0957 mm’

[.—iDT _ area of enlarged logo
A0) 559.0957

[ 60 T _area of enlarged logo
40, 559.0957

9 area ol enlarged logo

4 5590957

area of enlarged logo =~ % 539.0957

9
<
=1260 mm’ (3 8.1} —- Al

or by using enlarged radius =30

3 | The cash price of a car is $74 000. Mr Smith is introduced to two types of payment
schemes.
| Scheme A Scheme B
Down payment 40% 60%
Simple inlerest rate 3.28% R %
(per annum)
’ i Loan period (years) ____§ 5
(a) | Find the total amount that Mr Smith has to pay for the car. if he chose Scheme 4. | |2]
Amount loaned = 0.6 x 74000
= §44400
5 . 3.28 _
Simple interest = 44400 = T %3 M1
=$7281.60
Total amount = 7281.60+ 74000
=%81281.60 ——— Al
(b) | If Mr Smith chose Scheme B, the monthly instalment he has 1o pay over 5 vears
is $372 76, Caleulate the value of R, | [3]
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Amount loaned = 0.4 74000
=5$29600
572.76 %12 % 5=29600+29600 x % %5  MI- instalments paid (LHS)
+ M- simple interest (RHS)
R=322 ——-Al
(¢) | One day the exchange rate between US dollar (US$) and Singapore dollars (S8)

was US§$1 = 881.27 .

On the same day, the exchange rate between British pound (£) and US dollar was
£1 =1881.33.

Calculate the cash price of the car in pounds, correet to the nearest pound.
Amount in USS =74000+1.27 ——es M1 here

= [/S558267.71654
Amount in pounds =38267.71654+1.33 ——— or M1 here
=£43810 (1o nearest pound) ——- Al
or
£1=08%1.33%1.27 — Ml
=U581.6891
cost of car in pounds = Ja000
1.6891
=£43810 (to nearest pound)
Mpthodist Gird" School Mathematics  \ &gg 4 Rstafiter e stieetdt sg
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4 [ In the diagram, WXYZ is a trapezium and WX is parallel to ZY.
Thepoint Pon XZissuchthat ZP : PX=1:3and WX :Z¥V=3 : 4.
It is given that WX =9a and WZ =bh.
¥ Z
<
T e
/ =
X 9a
(a) | Express. as simply as possible, in terms of a and b.
(i) ZX. [1]
ZX=_b+% —B1
(i) | wp, [1]
2 bh+9
b+ 4{— a)
‘i bh+3 Bl
— 1 ( a} s
(i) | yw [1]
WF—yp 4 ZV
b+ E 9
=D+ 3 { ﬂ}
=h+12a
YW-_p_12a -——Bl
ar
YW=YZ _p
=-h-12a
(b) | Show that the line X7 is parallel to the line WP, [2]
Methodist Girls® School Mathematics Need & hometuior?Misiksmiletuter.sg
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XY = XW + WY

=-Oa+12a+h

=3a+b —— M1
_!"=Ea+§-h
4 4
3
=— 3ﬂ.+h}
4{ .
Since WP 33‘.’?
4 —eeem A

XY 15 parallel to WP.

Find, as a fraction in its simplest form,

(e)

(i) area of AWZP

area of AW

[1]

(ii) area of AWZP

area of AYAZ

WZP ; WXZ ¥YXZ
LY 3 4

3 : 4

3 3112 16

area of AWZP _ 3

area of AYXZ 16

Or
area of AWZP

1
areaof AYXY 4

3.3
e e
4 6

——-—-MIl

i Al

[2]
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5  Answer the whole of this question on a sheet of graph paper.

A group of friends founded a new social networking website. The table below shows the

Page 10 of 23

number of members at the beginning of each week over a period of 7 weeks,

(a) Using a scale of 2 em to 1 week, draw a horzontal x-axis for 0<x=<7.
Using a scale of 2 em to 50 members, draw a vertical y-axis for 0<y<400 .

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

cirve.
(b)  Use vour graph to estimate

(i) the value of p.

(if) the week that the total number of members reaches 300,

(¢) (i) DBydrawing atangent, find the gradient of the curve at x = 4.

(ii) What does this gradient represent?

Week (x) o | 1 2 3 4 5 6 7
Total number 5 15 35 p 90 145 | 230 | 400
of members (y)

(d)  The group of friends wish to estimate what the total number of members will be

in one year's time. They propose to extend the graph line up to week, x = 52,

Explain why is it not possible to estimate the total number of members in this

way.

Methodist Girls™ School
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6 | The distance between two houses, P and (. is 200 km. Joe travelled by car from P to O
at an average speed of x km/h.
(a) | Write down an expression, in terms of x, for the number of hours he took to travel
from P to Q. (1]
time = Lol h
x
(b) | He returned from O to P at an average speed of which was 5 km/h more than the
first journey.
Write down an expression, in terms of x, for the number of hours he took to travel
from O to P. [1]
time = %%f:
(¢) | The difference between the two times was 24 minutes.
Write down an eguation in x lo represent this information, and show that it
reduces to
v’ +5x—2500=0 3]
2
200(x + 5)—200x =% (x)x+5) —-—Ml
1000(x+5)=1000x =2x" +10x
1000x+ 5000 —1000x = 2x* +10x
2x* +10x=5000=0 -~ M]I
x +5x-2500=0
(d) | Solve the eguation x*+5x—2500=0, giving each answer correct to three
decimal places. 13]
—5+./5% = =25
. 5+4/5 1?]{;]{ 2500) -
=47.562 or —52.562 —— Al +Al
(e) | Calculate the time that Joe took to travel from P to O, giving your answer in
hours, minutes and seconds, correct to the nearest second. [2]
time = 2!]_[! =4h 12min 18sec (nearest sec) —- M1 + Al
47.5362
Methodist Girls' School Mathematics Need @ homentiHorz Visit:smiletuter.sg
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(a) | Jim exercises on Monday and Wednesday.
On Monday, he jogs for 10 minutes, eycles for 20 minutes and swims for 30
minutes.
On Wednesday, he jogs for 20 minutes, eveles for 10 minutes and swims for 15
minutes.
J € §
2
This information can be represented by the matrix Q = [ 19 29 3[_] ]Mon .
20 10 13 /Wed
(i) | Evaluate the matrix P = 604Q). [1]
P=ﬁn[ 10 20 30 )
20 10 15
~| 600 1200 1800 Bi
1200 600 900
(ii) | Jim's exercising speeds are the same for Monday and Wednesday.
His jogging speed 1s 4 m/s, cycling speed is 5.5 m/s and swimming speed
is 1.3 m/s.
1
Represent his exercising speeds ina 3x1 column matrix 8. (1]
4
8= 5.5 Bl
1.3
(iii) | Evaluate the matrix R = PS. [2]
L, [ 600 1200 1800 ] 5.5 M1
1200 600 900 13
_ | 11340 AL
9270
(iv) | State what the elements of R represent. [1]
The elements of R represent the distance. in metres, that Jim has exercised
on Monday and Wednesdayv, respectively. Al
Methodist Girls' School Mathematics Néc'&"(f g ﬁmwrﬁwmﬂg%?dﬁsg
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(b)

The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of x%

on the cost price.

(i)

Write down an equation in € and x to represent this information and show

that it simplifies to

6000 -100C = Cx .

Percentage profit =x %

80-C  100=x }
54 Ml
100(60 €)= Cx

6000 =100 =Cx {shown)

(1]

If the shirt 1s sold at $24, the shop makes a loss of 2Zx % on the cost price.

(ii)

Write down an equation in € and x to represent this information.

C-24

I

= 100

x=

100C -2400

C
100C-2400=2Cx Al

(]

X

[1]

(1ii)

Solve these two equations to find the value of C and the value of x.
GOO0—=100C = Cx--- (1)

100€ = 2400 = 2Cx —(2)

(1)x2-(2),

(12000 -200C) —(100C —2400) =0 } At

1400 =300C

=48

=25 Al+Al

(iv)

Calculate the selling price of the shirt if the profit is 45% of the cost price.

Selling price = 1 45x 48 M1

2]

= $69.600 Al
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8 | The diagram shows a triangular park BCD and the route that Ali has cycled.

Ali cycles from his home, 4. on a bearing of 220 °towards point B of the park. The
distance from A to B is 4.8 km. From B, he cycles to C, which is 6 km away, and he

continues to .
C is due north of B. Reflex angle ABD=210° and angle BDC =35°.
[,T

210°

(a) | Showthat ABCD is an isosceles triangle.
ZCBA=180°—(360°—220°) (int Zs, /s at a point)

= 40°
Z£DBC=360°-210°-40° (/s at a point)
~110°
ZDCB=180°-35°-110° (£ sum of A)
=357

Since £DCB=/CDB=35% ABCD is an isosceles triangle. B2

[1]

(b) | Caleulate the

(i) | distance of AC,
ACT =67 + 4.8 -2(6)(4.8)cos40° M2,1

AC =+/14.91584008

=3.86 km® (to3sf) Al

[3]

(ii) | area of the park BCD,

Area of ABCD = L (6)(6)sin110° M1
2

=169 km® (to3sf) A1

2]

(iii) | angle BAC,

Carousell-
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sinZ£BAC _ 5in40° M1
6 3.862103

: in40°
JBAC =sin™ {-ﬂ.i.:cﬁ]
3.862103

=87.0° (to1dp) Al

(iv)

shortest distance from 8 to CD.

Shortest distance = 60 x sin35° M1

=344 km (1o 3 sf) Al

2]

(¢)

A building stands vertically at B. The angle of depression of C when viewed from

the top of the building is 40°. Find the height of the building, 2]

Height of the building = 6 x tan40° M1
=5.03km (103sh) Al
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9 120 visitors took a survey on the number of hours they spent at the GGardens by the Bay
in February 2016.
The cumulative frequency curve below shows the distribution of the time spent.
120 ,
i T ENBNEY
| ; :
| ENEREAM N FHHHE
| 100 - :
- A
- ol
b b ) L L L R _|;'i
80 :
I
Cumulative i
frequency /
60 f
1
| 7
1 SEEyEENE T
40
- 7i
i . T
RAENARNERRNR RN 7
L R I O - = +1-4]
]
P ". “"’
4 =T e
0 1 2 3 4 5 6 7 8 0 10
Time (hours)
(a) | Use the curve to estimate
(i) the median time, [1]
median = 6.9 hours Bl
(ii) | the interquartile range of the times. (2]
IQOR=8-5.7 MI
=23 hours Al
(iii) | the percentage of visitors who spent at least 4 hours at the Gardens by the
Bay. [2]
Methodist Girls™ School Mathematics Nedd 4 R&?H@{H&'imﬂ’@taﬂ}]ﬁsg
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perceniage = 12012 = 100% M1
=00% i Al
(h) | It was discovered that the number of hours has been recorded incorrectly. The
correct number of hours was all 1 hour less than those recorded.
The box-and-whisker plot shows the correet distribution of hours.
| 4{
ﬁ|1. h s d ¢
Find the value of
M e - 2 [}
¢ =39 hours Bl
(i) |e—a [1]
| ¢ —a =8 hours Bl
(¢) | The table below shows the resulis of the survey conducted on another 120 visitors
on the number of hours they spent at the Gardens by the Bay in June 2016,
I Number of hours spent (x h) Number of visitors
l 2<x<4 3 o
i dcx<6 46
h<x<§ 30 B
B<x=<10 T
| !
Calculate an estimate of the
| |(i) | mean time that the visitors spent in June, (1]
mmm___3333+5x4f&+?x3ﬂ+9~<] 1
120
=532 hours (to3s) g1
(ii) | standard deviation. 21
standard deviation=1.86 hours (lo 3 sf) B2 or MI+Al
Methodist Girls” Schoal Mathematics Need & Homestutor2:iVisitismildtitor.sg
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(d) | The programme management team at the Gardens by the Bay commented that the
visitors generally spent longer hours in February 2016 than in June 2016. 2]
Justify if the comment 1s valid.
Median in Juneis 4 <x<6. MI
The comment is invalid as median is in February (5.9 hours) is within the median
classin June (4 <x<6). Al
Methodist Girls' School Mathematics N é@ﬁ %%H{glwrgwilpgﬂmbmb@sg
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10

A solid cone is cut into 2 parts, X' and ¥, by a plane parallel to the base.
The length of AB = the length of BC.

A

Diagram |

()

(iiven that the volume of the solid cone is EE x m’, find the volume, in terms of

7. of the frustum, V.

length of BC volof X+F
1V volofX
[E] =% ™

3

Volof X = ETE

[ length of AB T vol of X

Vol uf}*=““T”—§E M1

3

(3]
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(b) | In Diagram II. a rocket can be modelled from a cylinder of height, 4. 94.2 m
with a cone, X, on top and a frustum, ¥, at the bottom. The cone, X, has a
diameter, ds, of 4 m and the frustum, ¥. has a base diameter, di, of 8 m. The
parts X and ¥ are taken from Diagram I above,

2
h=942
Diagram Il
(i) | Calculate the total surface area of the rocket. Give your answer correct to | [3]
the nearest square meter.
total surface area = £(4)(V4* +47)+27(2)(94.2)+ 7(4) M2
=1305.1037..
=1305 m* (lo nearest square metre) Al
(if) | Calculate the volume. in cubic metres, of the rocket. [1]
vol = % a(4) (4)+7(2)'(94.2)
=1250.7727...
=1250 m" (o3 sf) Al
(iii) | The rocket is designed to launch to the moon.
Methoadist Girls” School Mathematics NG %R{BW@%%MSQ
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1 m =264 gallon

its volume.

Useful information

e Distance of moon from earth: 384 400 km
» Speed of rocket: 800 km /minute

s The rocket is filled with liquid fuel to a maximum of 95% of

o Rate of fuel consumption: 20 000 gallons /minute
« Capacity of each external fuel tank: 3.2 10 gallons

How many external fuel tanks will the rocket require to sustain its journey

to the moon?

Justify your answer with calculations.

Amount of Fuel in rocket
=().95%1250.7727

=1188.234m’

Gallons of fuel
=1188.234 x 264
=313693.807 gallons

—

Time taken to travel to moon
_ 384400 km

"~ 800 km/min
= 480).5 min

Amount of fuel needed
=20000x 480.5 Al
= 9610000 gallons

number of tanks

1 9610000 -313693.807
3.2x10°
=.2.905...

=3 Al (must arrive 2.905...)

Therefore, number of external tanks required is 3.

[4]
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Answer scheme

la)

1b)

Ic1) Let x be the tens digit and y be the units digit.

Solving : x =2,y =3

lcii) Therefore number is 23 ( Answer can also be 32)

1di)

1dii)
Need a home tutor? Visit smiletutor.sg
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2a)

2b)

2¢)

2d) x=1.20 ,x=-36

3a(i) 1¥ Draw 2" Draw

Need a home tutor? Visit smiletutor.sg
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3a(ii)(a) P(both discs are yellow) =

3a(i1)(b) P( one is blue and one is red)

3a(i1)(c) P(both discs are of different colour)
= 1 — P(both blue) — P ( both yellow) — P(both red)

3b(i) Mean = 54.6
SD=13.6

Need a home tutor? Visit smiletutor.sg
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3b(i1) Mega Sec performed better as their mean 1s greater
than mean for Faith Sec.

Results for Faith Sec is more consistent as their SD
is less than SD for Mega Sec.

4a) a=21,b=1

4c) x=0.6,4.3

4d)

4e) Draw line
x=6.1

5a(1) =2b+a

Sa(i1) ==(2b + a)

Need a home tutor? Visit smiletutor.sg
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S5a(iil) = (6b + a)
Sa(iv) =a

5(b) , where 1s a scalar and FE is parallel to BC.

5¢(1)

5c(ii)

Sc(ii1)

6a)

6b)

6¢) The total amount collected from the sales of the four
types of doughnuts in each of the outlet
respectively.

7(a)  ZBAC=120°

Need a home tutor? Visit smiletutor.sg
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7(b)

7(¢c)

7(d)

8a(1)

8a(ii)

8(b)

8(¢c)

9(a)(1)

9(a)(11)

Carousell-

= 153m (3sf)

Area = 3390 m?

ZADC =40.2°

length of mast = 92tan27°
Angle of elevation = 17.0°

Median = 68 marks

65™ percentile mark = 76 marks

P(both obtained more than 88 marks)

No of apprentices = 425

number of workers = 1020
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9a(iii)

9bi(a)

9bi(b)

Ob(ii)
Ob(iii)

10a)

10b(i)
10b(ii)
10b(iii)

11

Carousell-

12.5% increase

Amount owed after first payment

Amount owed after second payment

Final settlement =

The final settlement will be different. This 1s
because if $2000 is paid at the end of the first
month, the principal sum used to calculate the next
payment will be different and will eventually lead to
a different final settlement.

Perimeter =

Area =

=11.3 cm?
Vol of spherical ball =4.19¢cm?

Depth of water = 17.9cm
Depth of water = 3.51 cm

Need a home tutor? Visit smiletutor.sg
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11(1) From the distance time graph, the police car and the
speeding car will meet somewhere between the 2™
and 3™ minute. Hence the police car will be able to
overtake the speeding car and arrest the driver.

11(1i))  Possible assumptions :
» The flow of traffic on the expressway is smooth
. Both cars did not stop along the way

. Both cars are travelling on the same expressway
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Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all the questions.
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Omission of essential working will result in loss of marks.

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

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place. For &, use either your calculator value or 3.142, unless the question requires the
answer in terms of .

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.
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Mathematical Formulae
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Compound Interest
Total amount =
Mensuration
Curved surface area of a cone =
Surface area of a sphere =
Volume of a cone =
Volume of a sphere =
Area of triangle ABC =
Arc length =, where is in radians
Sector area =, where is in radians
Trigonometry
Statistics
Mean =
Standard deviation =
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Answer all the questions.
1. (a) Factorise completely. [2]

Express as a single fraction in its simplest form.

[3]

(c) For a two-digit number, the sum of the units digit and tens digit is 5 and the
difference between the units digit and tens digit is 1.

(1) Form two simultaneous equations and solve them. [3]
(i1) Hence state the two-digit number. [1]

Make m the subject of the formula .
[2]

(i1) Hence find the value of m, given that s =2, » =1 and p =3. [1]

2. Peter bought some lychees for $360. He paid $x for each kilogram of lychees.

(a) Write down an expression, in terms of x, for the number of kilogram of lychees
that he bought. [1]

During the delivery, 5 kilogram of his lychees were squashed. He sold the remainder
of the lychees at 60 cents more per kilogram than he paid for.

(b)  Write down, in terms of x, for the sum of money he received for the remaining
lychees. [1]

He made a profit of $171.

(c) Write down an equation in x to represent this information and show that it
reduces to 5x*+174x — 216 = 0. [3]

(d) Solve the equation and hence find the price that he paid for each kilogram of
lychees. [3]

3. (a) A bagcontains 20 coloured discs. Out of these 20 discs, 8 are blue, 7 are red
and 5 are yellow. Jane draws two discs from the bag at random.

(1) Draw a tree diagram to show the probabilities of the possible outcomes.  [2]
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(i)

Find, as a fraction in its simplest form, the probability that

(a) both discs are yellow, [1]
(b) one disc is red and the other is blue, [1]
(c) both discs are of different colour. [2]

(b) 120 students from Mega Secondary School took a Science Test and their marks
are given in the following table.

(i)
(ii)

Marks Frequency
0<x <20 2
20 <x <30 5
30 <x <40 8
40 <x <50 35
50<x <80 70
Calculate an estimate of the mean and standard deviation. [3]

The mean mark for another group of student from Faith Secondary
School is 42 and the standard deviation is 12.8 mark. Make two
comparisons between the marks for the 2 different groups of students. [2]

4. Answer the whole of this question on a sheet of graph paper.
This following is a table of values for the graph of.

X 0 1 2 3 4 5 6 7 8
y 15 19 21 a 19 15 9 b -9
(a) Calculate the value of @ and of 5. [1]

(b) Using a scale of 2 cm to 1 unit on the x axis and 2 cm to 5 unit on the y axis,

draw the graph of for. [3]
(c)  Use your graph to find the values of x when y = 18. [2]
(d) By drawing a tangent, find the gradient of the curve where x = 4.5. (2]

(e) By drawing a suitable straight line on the same axes, use your graph to find the
solutions of the equation .

SMSS 2016
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ABCD is a rectangle. = 2b and= a.
M is the midpoint of AC and AC =2CE.
F is a point on 4B extended such that AF: AB = 3:2.

(a)  Express each of the following, as simply as possible, in terms of @ and/or b.

(1) [1]
(ii) [1]
(iii) [1]
(iv) [1]
(b)  Write down 2 facts about BC and FE. 2]

(c) Calculate the value of

(1)

[1]
(i1)

[1]
(iii)

[1]

6  The number of doughnuts sold by a bakery in three of its most popular outlets for the
first week of June is shown in the table below.

Outlet A Outlet B Outlet C
Salted Caramel 300 280 250
Chocolate 450 385 355
Sugared coated 255 275 310
Strawberry 150 140 185
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(a) Write down a 4 x 3 matrix N that represents the information given in the table. [1]

(b)  The selling price of salted caramel doughnuts, chocolate doughnuts, sugared
coated doughnuts and strawberry doughnuts are $2, $1.80, $1.30 and $1.40
respectively. Write down a matrix P that represents this information and hence
evaluate PN. [3]

(c) Explain what the elements of matrix PN represents. [1]

7  In the diagram below, 4, B, C and D are points on level ground. AB =85 m ,
AC =92 m and . B is due North of 4 and the bearing of D from 4

is 205°.

(a) Find BC. (3]
(b) Calculate the area of triangle ABC. [1]
(c) Calculate. [2]

(d) A vertical mast is at C. The angle of elevation of the top of the mast from 4 is
27°. Calculate the angle of elevation of the top of the mast from B. [3]

8  The cumulative frequency graph shows the distribution of marks of 60 students in a
spelling test.
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(a)

(b)
(©)

SMSS 2016
Carousell-

Cumulative frequency

60 =

40 ,

30 f

10

1] 20 40 60 20 100 120
Marks

Find
(1) the median mark.

(ii 65" percentile mark.

)

Find the percentage of students who obtained more than 48 marks.

Two students are chosen at random to go through to the next round of

competition. Find the probability that both students obtain more than 88 marks.
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9 In 2014, a factory employed 1275 workers consisting of Foreman, Craftsman
and Apprentice in the ratio 1:9:5.

Find the number of Apprentices employed in 2014. [1]

The number of workers employed in 2014 was 25% more than it was in
2013. Find the number of workers employed in 2013. [1]

70% of the factory’s total expense are for wages and the rest is for raw
materials. In 2015, wages increased by 8% and the cost of the raw

material increased by 23%. Calculate the percentage increase in the total
expense, assuming that the number of workers employed remained the [3]
same.

Tom borrowed $4000 from a bank at the interest rate of 15% per annum
compounded monthly. He repaid $1500 at the end of the first month, $2000 at
the end of the second month, and made a final settlement at the end of the third
month.

How much did he owe the bank just after

the first payment, [2]
the second payment? [2]
How much was the final settlement payment? [2]

If Tom has repaid $2000 at the end of the first month and $1500 at the
end of the second month, would the final settlement payment at the end
of the third month remain the same? Explain briefly. [1]

10 In the diagram, each circle centered 4, B and C is of the same radius of 4 cm.
Calculate the perimeter and the area of the shaded region.
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[6]

10 A spherical ball of radius 1 cm is completely submerged in a cylindrical
container of height 30 cm and radius 3 cm. Water is then poured into the
container to a depth of 18 cm. Calculate

the volume of the spherical ball,

[1]

the depth of water in the container if the spherical ball is removed from
the container.

If the water in the cylindrical container is poured into a rectangular

[3]

trough of length 18 cm and breadth 8 cm, what is the depth of the water
in the trough?

11 During a routine operation along an expressway one night, a car drove through a
police road block without stopping. The police signalled for the car to stop but it

accelerated and the police gave chase.

The speed and the time of the speeding car and the police car during the 3-minute

high-speed chase along the expressway are recorded in the table below.

Time Speed of Speeding Car Speed of Police Car
(km/h) (km/h)
1*' minute 105 90
2™ minute 140 135

SMSS 2016
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| 3“minute | 155 \ 180 \

(a) Based on the information given, using a distance-time graph, determine whether
the police car will be able to overtake the speeding car and arrest the driver
during the high-speed chase. Show how you arrive at your conclusion. [4]

(b)  Are there any assumptions that you may have to make? [1]
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7, use either your calculator value or 3.142, unless the question requires the answer in terms
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Compound
Interest

Mensuration

Trigonometry

Statistics

This document consists of 18 printed pages

Mathematical Formulae

Total amount =

Curved surface area of a cone =
Surface area of a sphere =
Volume of a cone =
Volume of a sphere =
Area of triangle ABC =
Arc length =, where is in radians

Sector area =, where is in radians

Mean =

Standard deviation =
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1 Factonse each of the followmg expressions completely
(a)

Answer (a) 21

()

Answer (b) 21

2 {a) Petrol costs y cents per hire. Desmond buys some petrol and it costs him
x dollars. Find an expression. in terms of x and y, for the number of Lifres
that ke buys.

Answer (a) litres  [1]

{b) PRashid’s best tming for 2 4 km nm was 9 mmutes and 34 seconds. Convert
his speed into metres per second.

Answer (b) m's [1]
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3 Express the following expressions in their simplest form

(@) ~
Answer (a) [2]
(b)
Answer (b) [2]
4 Solve the equation,
Answer x= [3]

5 (a) Solve the equation
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Answer (a) x= [2]
(b) Given that and , find the value of .
Answer (b) [2]
6 The speed of light is .
(a) Express this speed in km/h, giving your answer in standard form.
Answer (a) km/h  [1]
(b) Find the time taken in nanoseconds, for light to travel one kilometre.
Answer (b) ns [2]
7 (a) Given find the smallest possible value of x if x is a perfect
Need a home tutor? Visit smiletutor.sg
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square.

Answer (a) x = [2]

(b) Giventhat -3 <x<4 and where x and y are integers, find
(i) the least value of

Answer (b)(i) [1]

(i1) the greatest value of .

Answer (b)(ii) [1]

8 (a) Express 504 as the product of its prime factors.

Answer (a) [1]

(b) Find the smallest positive integer value of k for which 504k is a multiple
of 240.

Answer (b) k= [1]

8 (c) Given that the lowest common multiple of 504 and # is 12 600,
find the smallest value of n.
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Answer (¢) n= [1]

9 The first five terms of a sequence are

0, 3, 8, 15, 24
Find
(a) the next term,

Answer (a) [1]
(b) an expression for the n™ term,

Answer (b) [1]
(¢) the 50™ term.

Answer (c) [1]

10 In the figure, ORST is a straight line. Angle =90°, PS=5cm, RS=2 cm
and the area of triangle PRS = 3 cm’.

Need a home tutor? Visit smiletutor.sg
SMSS 2016 [Turn Over

Carousell- 440



(a) Calculate
i) PO,

Answer (a)(i) cm  [1]

(ii) PR.

Answer (a)(ii) cm  [2]

(b) Express, as a fraction in the lowest term, the value of

Answer (b) [1]

11 A scale of 2 cmto 1 km is used for a map.
(a) Express the scale in the form 1 : n.
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Answer (a) 1 : [1]

(b) The distance between town A and town B measures 16 cm on the map.
Find the actual distance, in metres, between the two towns.

Answer (b) m [1]

(c) A playground covers an actual area of 8 km”. Find the area of the playground
on the map, leaving your answer in cm®.

Answer (c) cm (2]

12
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The diagram shows part of a regular polygon with n sides. Given that
ZBAC = 12° and E is the point where the lines BD and AC intersect.

Calculate
(a) the value of n,

Answer (a) n= [2]

(b) ZAED.

Answer (b) ° (1]

13 Solve the simultaneous equations below giving your answers in exact values.
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11

Answer x= , V=
14 (a) Given that,
P = {x : x1is a multiple of 4},
0O = {x : x is an even number} and
R = {x : x is a number less than 7}.

(i) List the elements in set P.

Answer (a)(i)

(ii) Find.

Answer (a)(ii)

(ii1) State the value of n(R).

Answer (a)(iii)

(b) On the Venn diagram shown in the answer space, shade the set .

[3]

[1]

[1]

[1]
[1]

Need a home tutor? Visit smiletutor.sg

SMSS 2016

Carousell-

[Turn Over

444



15

16

Carousell-

AB is the diameter of the circle AFBCD shown in the diagram. E is the point

on AB produced, where BD = BE and angle.
The straight line £D cuts the circle at C.

(a) Explain why angle.

[2]

(b) Find angle.

Answer (b) © [1]
(c) Show that BD bisects angle.
[1]
(d) Given also that angle, calculate angle.
Answer (d) ° [1]

Given that 4 is the point ( 1, 1), and that D is the
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13

midpoint of BC. Find

(a)

Anwser (a) [1]
(b

Answer (b) units  [2]
(c) the coordinates of the point P such that ABPC is a parallelogram using vector

method.
Answer (c) ( , ) (2]
17 A container is a prism with a triangular cross-section. The container has a height

of 30 cm. Jamie pours water into the empty container at a constant rate.
She takes 9 seconds to fill the container with water. After ¢ seconds, the depth
of the water is d cm.
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(a) Find the value of d when 7 = 4.

Answer (a) [2]

(b) Given that the volume of the container is 1350 cm®. Find the volume of the
water when ¢ =4.

Answer (b) cm’® [2]

17 (c) On the axes in the answer space, sketch the graph showing how the
(1) depth varies during the 9 seconds, [1]
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(i1) volume varies during the 9 seconds. [1]

18 The times (in seconds) taken by 12 boys to complete the shuttle run are given
below.

9 14 12 17 16 10 10 18 12 15 13 12

Need a home tutor? Visit smiletutor.sg
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Find,
(a) (1) the median,

Answer (a)(i) [1]

(i1) the interquartile range.

Answer (b)(ii) [1]

(b) The times (in seconds) taken by 12 girls to complete the shuttle run are given
below.

o 18 19 12 12 14 21 21 22 15 13 15

Compare the results of the boys and girls.

19 (a) Express in the form and sketch
in the space provided showing the turning point and
y-intercept.

Need a home tutor? Visit smiletutor.sg
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Answer (a) y= [1]

(b The diagram below shows a quadratic function in the form of .

)

Equation of line of symmetry is . Find the values of a, b and c.

Answer (b b=
)

c= [3]
20 In the diagram below, O is the origin, 4 is and B is . C is a variable
point with the coordinates and D is the point of intersection of the lines
AB and OC.

Need a home tutor? Visit smiletutor.sg
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(a) Prove that triangles OBD and CAD are similar for all values of m.

(b Find

(1) the equation of the line 4B,

Answer (b)(i)

(i1) the value of m when the length of OC is given as units,

Answer (b)(il) m=

(ii1) using the value of m in (ii), find the coordinates of D.

Answer (b)(iii) (

Answer Key
1 (a) (b)

2 (a) litres (b) 4.18m/s
3 (a) (b)

Carousell-

Need a home tutor? Visit smiletutor.sg
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4
5 (a) (b)
6 (a) km/h (b) 3330 ns
7 (a) ()@ (i) 16
8 (a) (b) (c)
9 (a) 35 (b) (c) 2499
10 (a) (i) 3 cm (i) 3.61 cm (b)
11 (a) 1 : 50000 (b) 8000 m (c) 32 cm
12 (a) (b) 156°
13 x=, y=
14 (a) (i) {8,12,16} (ii) 6 (iii) 0 (b) ---
15 (a) (base angles isosceles triangle), (b) 72°
(angles in the same segment),
shown
(c) 18+ 18 (exterior angle of a triangle) (d 111°
=36°
=72 -36=236°
BD bisects
16 (a) (b) (©) (3,9)
17 (a) d=20 (b) 600 cm
(c) (i) (c) (i)

Need a home tutor? Visit smiletutor.sg
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18 (a) (i) 12.5 (i) 4.5
(b) median of girls = 15 and IQR of girls = 4.5

Boys are faster because median is smaller. Boys’ performance more consistent as

IQR is smaller.
19 (a) (b)) a=
20 (a) AC is horizontal, hence parallel to OB (d) (1)
(alternate angles, AC //OB) (i)ym=3 (i) (2,) (alternate

angles, AC//OB)

Since 2 corresponding angles are equal, are similar.

Need a home tutor? Visit smiletutor.sg
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° Tanjeng Katong Gide" School

ik ___ o 1

L. Write the fullowing in order of size, smallest fiest.

i
o -J036 -022°

T

smallest imrgest

1. Rajnis tmvelling from Singapors io Sweden.
Raja wants to ghangs 2000 Singapore Dollam into Swedish Krona,
How many more Swedish Krona will be get by changing his mopey in Sweden? Give
your anawer Lo the nesrest Swedish Krona

In Singapore ln Sweden
[881 = 6373 Swedish Krona | E:&Enaiuug.ﬁum

Answer ... Swedish Krona 2]

3, The sine of an angle is 0.1786.
Ciiwe two posaible values for the angle in degrees, correct 1o two significant figures.

e -
ABFWEE ooerrrarirrrirreress OF prrssressarpprnnses | B

s
. The following chan showing the sverape sumber of viewers walching the oveny e
nows bropdenst was published in 8 newspsper.
Mumber of
viewens 4 Drastic Increass in Viewsrship
1,800,000
1,600,000
1. A00,000
1,200,000
| | | |
000,000 1 I i “ _l I
2010 2011 a1 013 014 2005
Yoar

Liut twro ways in which the graph is misleading.
Anwwer | ...

Sbeondnry Fowr Praliminary Examinstion 2016
[Tum aver]

. A holidey comp is planned for 30 children nnd Tood s bought te nst for 12 0oy

If' the number of children incresses to 37 children, how muny whole doys i yoy
expect the food 1o lauit?

Need a home tutor? Visit smiletutor.sg
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Qiven that 3+817 = /37 find the valve of n.

Pwm cones, pusde of the same material, have the same height

The sioaller cone bas-a mass of | kilopmm and the |arger cone has o mass of 3
kilognams,

Caleulate the mdio of the smaller cone na a percentage of the lnrger cone.

Sscondary Four _ui_.___.___._!.q Exaimination 2018

iijong Katong Girls' School
’ [Turn over]

-

8. yvarics inversely with the square root of x. Destribe the change in ¥ when v is hafved.

g
.

Need a home tutor? Visit smiletutor.sg

9. The table below shows information sbout a group of animals in a pel shop.

Cmt Dog
Long-haired ] 3
Short-haired 5 i 2
Two animnals are selected at ndom,

Find, a5 a fraction in ite lowest terms, the probability that
(n) they are both cats,

Angwer (a) ..

(b) nsither nre short-haired dogs,

S e
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10, A high-speed train travels at sn estimated speed of 660 kilometres per haur.

{(a) Find the train's speed in mfe
Express your snswet in standard form.

L ) m's  [1]

{b) Caleglate the time taken for the train to travel 100 kilometres.
Ciive your answer in miniutes and seconds, to the nearest second

11. Each term in this sequence I# found by adding o constant to the provious term;
e 25, W W L

{n) Find the value of a.

Anewer (A) .ot [

(b) Find an expression to represent the mth term.

Escundary Four Préliminaty Exeminatioh H.._.n
[Turn over]

Tanjong Kétong Gids' Schoo!

[

12. (s} O the Venn Disgram shown in the snswer spoce, shade the se e (ae i)

Answer ()
4

{b) 40 mudents st for an ol test and Listening Comprehention test. The fnllowing

table shows the resiills.

Test Pass Fuil ]
Oral 2% i
Listening Comprehonsion 37 3 _
Given that two students fafled both tests, find the number af studenty who
pazsad both tedts,

in.w—w o Y e 1y b shaedeny

13 Whon written a8 the product of its prime ficiof,
68=2"x1x7

(a}  Find the smallest possible integor waloe of & such thist ﬁ in @ perlect s

Answer{a) k=.............

(b) Find the smatlest possible integer value of A, given that the FMghest comnion
[actor and lowest common multiple of 168 and A Is 24 and 2520 pespeatively,

Anmvwer (b4 =

Need a home tutor? Visit smiletutor.sg
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& o

A8, Cand £ are the vertices of a squard. The point Z lies on CD such that 4, X, ¥
and 2 are collinear.

Civen that AXB= DYA=9", prove that trangles ARY and DAY are congruent,
Answor

£

Avjng Wato)pg Gints' School Secondary Four Prafiminary Examination 2018

[Tum over]

14, E-uﬂﬁiggingagﬁfﬁuﬂi

(a} .ﬁﬁﬁlgrﬂiﬁnigwugiiglnrr_in
114

ANSwer (B 15 ..oineienmiinins s iimsinnie N
(b} On the same map, & rectangular ficld ocoupics an aron of 24 am?®.
Fir the sctual area of the field in km®,
Anrwer (U)o bt 2

Need a home tutor? Visit'smiletutor.sg

16, ___Euwwa&nhmn.hbn:i.hﬁunnﬁ.hﬁ-mﬂnaahwsuu_ans.._n.nx&
that LARD = LACH B

A dgm P 6 em c

Find the length of 20,

457 i_i ¥
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17. Thediagram in the answer space below shows three points, 4, B and C.

{a) Construct the perpendicular bisector of 5C. ]
{b) Construct the migle bitsecior of angle A8C. I

Answer

A
a C

{¢) These two biscctors mesd at X,

Complete the statement below,

The point X is equidistant from the Hnes ..., P

and equidistant from the pointa .............. and ... Hi

Tanjong Katong Girs® Scheal Secondary Four Prefiminary Examination 2018 |

[Tum ovear]

L

18, The dingmm below shows two concetitric clclen, with centre (3.
A, #, € and [ lie on the circumforence of the larger circle.
All and C1) are tangents 1o the smaller circle st points # and (2 respectively

LT T L) [ —

(b} Given that the radius of the smmller and larper circle are 4 em amd 7 o

respectively, find A4,

Answer (b)) .o

Need a home tutor? Visit smiletutor.sg
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%o (W) Express y=x" —4x+Sin the form y=(x+a)’ +4,
Anmwer (&) —...ooooon e (]
{b)  Sketch the graph of y=x" ~4x+5 on the sxes provided below.
» L]
a X
12

(¢} Using your graph, explain why x* —4x+35=0 has no solution.

ATIWET RE) oo e et it st s s L S e s e, (M

jong Falong Giris' Schoct

Sacendsry Four Preliminary Examinaticn 2018
[Furn over]

.l.k

Emmminar's|

Id

20. (a) Tho cawh price of & computer ks 2500,
The hise-purchnse price of the computer is $2775.
The hire-purchase price s a deposit of 29 of the cash price plus |2 equal
maonthly payments of $200.

Calenlae x,

Answer (i) r=_....

b) All invested some money in 2 mvings nocount for § years,
The mie of compound interest wan fixed ot 6% per aumim and interest was
campounded guartery.
At the end of the 5 years there waa §2693.71.

How much did Al invesi in the sccount?

H

Need a home tutor? Visit smiletutor.sg
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v e “ 13 Fur Far 14

Lrsemrmry Eamlimy E rzmar

21, Inthe dingram, (@ ts the cziitre of 8 wheel of circumference |50 em, 22 Inthe disgiam, PORS is o square. /* is the paint (0, 8), (0 1= the point 42, 2) and & -
The paints X'and ¥ licon the circumference of the wheel and. £ ¥0Y = 08726 mdiana the point (8, 4). b P -

. ¥

o 05726 p

3 o oz
(a) Chloulate the number of complete revolutions the whoel would make in
travelling a distance of | km, Q
0 *y

{n) Write down the coordinates of 5

Aavwer(8) (...
ABEWET [B) . oviiirnnnnnninas DT revolutians ([1] (b) ‘Find the equstion of PO
(b) Find the length of the minor are X7,
Anrwer (b) ... i cm 2]
© Ca i e o e o xor AnwWer (b)Y it s ;
{e) Culeulnte the area of the squaye.
AmEWer (8} oo e nniiinn cm? (2] AWt (Ot il
._.I_?_._H.E_n Girls' School ! Becanifary Four Prefiminary Examinalion 2018

[Tum aved]

460

Need a home tutor? Visit smiletutor.sg

Carousell-



L

L The disgmm shows two reguler pentagons ABCGH ond COERG, AR and ED are
prttieed to et o o 2.

[l b E

4 H

im) Calculnte nellex angle HCLY

by | aplain why BCE is 2 arraipht Hine.
B

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

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

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

Sy Halnng Gifs’ Schonl Sacondary Four Praliminary Examination 2018

[Turn over}

A plece of wire 2 bent into the shape of n kite PORS ns shown.

(n) Find the value of x and 3.

Anywer {a) x=_......ooon p=,

(b) Given that the diagonaly intersect nt D and that PD ; DR = 1:7, show thal the
aren of the kite in 480 cm?.
Answer (b)

FEe AT i

461 '!;
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1i?

muirich

HH _ | I ..\..\.
Speed 4 | . N =
() 1. ﬁ _ \\\

i} U...____.\, —

5 -~

P |
0 s 0 15 30 25 0 35 40 45

Tima ()
() Given thai the giraffe decelerates uniformly to a speed of 5 mfs in the lnst 10

spoonds, enleulite
() its deceleration,

Answer (1) oo mfd 1]

(ii) its avernge speed during the 45 seconds.

18

(b) Sketch a distance-time graph for the piraffe

M

Dhitunce
()]

(¢} Find the time when the gimffe and ostricl moel again.

Answer (c) ...

45

Time (n)

Tanjung Kelong Girs” Schoa

End of Paper -

Need a home tutor? Visit smiletutor.sg
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TKGS 2016 Malhematica Praiim Paper 1 Answar Koy

Answar [7] Annwor
4 ” [ 17 &
|~ - e =% ®
50 Swedish Krona
107, 170"
Misleading Effect
feature [of i ._”_. c
Verfical  mils | B esaggerates the 4
does not start | difference between the
from rers. number of viewers. | 17(c) | The paint X ¢ equidistant from the
lires d BEC and nt from
Titie iz biased | Does not afiow readers nuuiﬁmm .=na-_m=w. i
to make own judgment / || B0y ["58 = 0G (radil of same circk]
wﬁ..iﬂlﬁ:ﬂ nrﬂ.nn.__u_n“.. whe. A8 = (D |equal chords)
Migsing  dota | Misrepresants the trand 18(b) 14.5 om
freum 2012 £ there could be & dropin 1%a) y=[x- uu_ +1
viewership from 2012 to 18(b) ¥
2013 +
ﬂﬁ.ﬁuﬂ < LT o RYL
§ oy
BT.1% 0 X
| % Brrdadat by 300%
26 19(c) | The graph does not cut the saxis.
51 20(a) |15
40 20(b) | 3200000
sl 21{a) |B68
1) | 183 20! 21(b) 20.Bcm
v} | 2 minutes 5 seconds 21(c) 248 cm?®
() [ 19 2200) [ (6,10
Iy | e 13 22{b) | y=-3x+8
1] ¢ 22{c) 40 units?
23(s) | 218"
24{a) | x=2, y=3
Nﬂwﬁ 1 m/s
256 _.._m mfs
'l4) | 25 25(b) -,
)[4z e
_._._“- 36 .
fan) | 1150000
i) | 6’
588 cm 25(c) [ 31254

Need a home tutor? Visit smiletutor.sg
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Answaer all questions on the writing paper provided.

Lo @

(i@ EEE?_.". .h.hm , express  in terms of Tand

@) ()  Giventhar 4p*~12pg+9° =0, ma_giﬁamw

() Solve the inoguality mﬂ.ﬁ nmﬂi 0.

T 85 a single (mction in its simplest form.

.4

2]

B3

{2

(2]

2. Mr. Tan bonght n liptop for $1000 and & mobile phooe for $800. He sold them o a
shop n week later, He sold the lapiop wt a profit of #% and the mobile phone at o loss

of £% on their respective cost prices.
(a) (i) Expressthe profil for the sale of the laptop in terma of P,

(ify Express the loss for the sale of tho mobile phooe in terms of £

{tify Hence, caloulnte and determine if there is un overall profit or loss for
the sales made 1o the shop when the percentage loss of seiling the

mobile phone is the samic as the percentage profit of
loptog.

(b))
show that 10P =51 +36.

selling the

I the overall profit of the sales is exuctly 2% of the total cost price,

(1
(1

12

12

{il} Find the values of P and [ when the perceniage profit from the sale
of the eptop is twice that of the percentnge loss from the sale of the

mobile phone,

TN Prdempinsirs: Fovmms 04

2]

[ L P TV

The diagram shows a circle, ABCDE, centre 0.
ET in the mngent 1o the circle at £ and AQHT in o stiraight line.
Angle EAD = 35* and angle BCD = 1357,

(a)

{b)
(<)

Find, giving reasons for each snswer,
(M angle EOD,

() angle ADE ,

(i) angle ET4.

Show that HE biseots angle 450

Given also thel angle E8C = 57.5%, Deformine whether 80 = 13" Ciivwe
retsnna for your answer.

TEALY Prstivasa § smm N

—r_

Need a home tutor? Visit smiletutor.sg
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4 ()

(k)

5

&= (integerma: 1£029)
A =[x xris an odd number and = 9)
it =[xz x 15 poi » muliiple of 3)

() Dyaw s Venn disgram o illustrate this information, 12}
(i) Write down n(d), (H
() | gt the element(s) contained in the set (41 4) . [

A lactory produces large and small sizes sofss. The following table is wsed
in ealculating the cost of produsing the sofas.

Manpower | Raw Material Eleciricity
{Hours) {Boxes) (Units)
Large (] L 0.5
Small 3 2 02
() Repiesant the above information ina 2% 3 matrix A. [1]

Manpower costs $8,50 per hour, the rmw materinl used costs $2 per box and
1he electricity costs 7{) cents per unit,

(i) Represent the above information in s J = | matrix B, [

(i) Evaluste the matrix € = AR ond state what the clements of C
represent. 2]

(iv) If D=(10 25), evaluate DC and interpret the results, 2]

&
5. Anawer ihe whole of this question on & sheet of graph paper.
The varinbles & and 3 are connectad by the squation
tnu+ulu.u.
&

Some carresponding values of x and y, comect to 2 decima! places, are given in
table below,

* |07 ] 10 15 | 20 | 30| %0 | 50 | 7.0 | 75
y | 421 | 020 |-103|-12| p |-020|0.50 | 237|283

tutor? Visit sﬁﬂletutor.sg

(a)  Caleulate e value of 7.

=
=

Need a home

(b} Using n ncale of 2 em 10 represent | umit, drew: s horizontal r-axis for
D<x<§,
Using n soale of 4 em 1o ropresent | unit, deaw & vortical j-nxds for
-35p53.

1 yivar nxes, plit the points given in the table and foin them with 8 smooth
curve,

—_—
— [}
—_—

{e) Use your graph to solve the equation x’ ~ 44 =10.
(d) By drawing u tangent, find the value of x where the gradient of the curve is

0.75. 12]
(¢} i)  Onthe same axes, draw the lina .____u.i”.n1u. for Dcz<8. i1
(i} Write down the r-coordinate of the point where thid line intersects
the curve. (1]
{iil} This value of x is & solution of the equation ©* + A2+ B =0, Find
the value of A and the value of A, 2]
R Pty [ o J§ ¥ A R e,
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& The disgram shows four transmission towers, P, 0 R and § of identlcal haight 40 m,
on level ground. P is 420 m due west of (0 and & la 340 m due south of {. 5'is 750 m

and on a bearing of 280° from &,
P 420 Q
340
750
R
Calculate
(n) the distance PR, 4]
(b) £PRS, B
(e) areaof triangie PRS, 2
{d) the shortest distunce of P from RS, 2]
(e) the lnrgest angle of elevation of the top of the transmission fower at P when 12
viewed from a point on £5.

TELY Prpladatnary Fuwm 06 S et

T It the diagram, (2 is the contro of the largest semicircle. The circle with conre & by
o radiim of (Ir + 2) em. Two identical semicircle, with centres 7/ and O, ench s

endius of (6r + 1) cm.

(n}) Write down an expression, in lesms of r, for

m  OR

(i ok
(b}  Form an equation in r and show that it reduces to 18r* —21r -4 =0
(e}  Salve the equation 18+° — 21 ~4 =10,

(d}  Giiven tht the ares of the right-angled trlangle O0R {5 54 e, find the pen
of the shaded region.

TS P Lo #T9

14

Need a home tutor? Visit smiletutor.sg
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B OAAC s 0 tapezium where 0D = pand OC = q. OB and CD meet st X, AB=20C

9

m_.._:.__ﬁ.:utu_...._ui.
i
D
X
| L]
C ..__.... (]
(0)  Express, in terms of p and q,
m ©o,
W Oon

i}

feh

(i

Given that CX = hCD, show that OX = kp + (1 — h)q.

Giiven further that DX = kOB, find the value of b and of k.

Fined the mmerical vatue of
@ wren of AGBC
nren of AQXC'
i arcn of Lmperium OA4BC
aren of ACXC !

(1
(1

[2]
£]

[t

L[]

. The amount collected by 80 members of the school soccer team for a fundrsdsing event
in distributed as shown in the cumulative frequency eurve below,

o
1 of Qv.
i Ll T 2
; e H ._.flM
: e
i F; Bttt o
15 “ S
ok >
_ — ¢
i e 8
1] -1 .w
g =il
a3 .”-h....:ww 2
= ©
. Hd o
: ST 8
il o] ot B ) |—3 E
.ﬂ HTi _?..__ i i EEhnrad e aE EAEg] o z
{n) Use your curve to estimate
() the median amount of money rised, [
() the intergquastile mnge. 123
(b) () Copy and complete the grouped frequency table of the amount of
matiey collected by the soccer team,

Amount

uﬁ_._..ﬂ_,:nw Wex<dl | ADSx<Bl | B0<x<B0 | B0<x<I00 | MNSx <120

Frequency
12]
(i) Uning your grouped frequency table, caloulate an estimate of
{a) the mean amount of money collestsd, 2
{b) the standnrd deviation. [2]

(e} #0 members from the school putdoor club also reised funds for the same
evenl. The bog-nnd-whisker plot shows the distribytion of the amount

collected by them.
3 .- I L 11 [
i 3 .
i iR R R et i EEnRHE
0 109 120
What can you conclude shout the amounts collected by the two co-
curriculum netivity groups? 12]

PLUA Prolsturas. Desw S0Y i M g, 1
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10, Deains are commaon in Singapore (o regilate water flow o prevent floeds from occurring,

In this question, the dmin can be modelled as & tmpezoid siteched o the top of hndf a
cytinder as shown:

Nl

The crosn section of the dmin is made up of 8 traperium and & semicircle. The mdivy of
the semicirele i 50 cmand the vertioal height measured from the bottom of the semicirsie
i the top of the tmperium is 200 cm. The length of ane of the poralle] sides of the
tmpezium is twice the length of the other.

(n) Find the lengths of the paralte] sldes and (he vertizal height of the trapezium.  [2)
(b} Calculate the volume of the dmin, in cuble metres, which stretches for 10 m,  [4]

(¢} A dmin mist be abile to channel awsy 20% of the min water within 30 secomndy, il
not preventive measures nizsd to be set up to curb the flood

Useful Information

* The rae of flow of water for this dmin during a
partivulor reinstornm 8 48000 litres per mimuts

* | m’is equivalent to 1000 litres

Decide whetber preventive measures need to be set up for that particalar
rainatorm. Show your working and give reasons to justify your answer, [4]

—Fnd of Paper —

TELT Pradiiimsy a TV N T

Need a home tutor? Visit smiletutor.sg
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_ S/No. Answer S/No. | Answer
i ba+ 2h
Hm) (D _._H.___. (2) | PR =540 m (150
G | erik .
h= {b) | £PRE =20.07(1 dp)
3
) | ® ww -l (e} | Areaof APRS =98200 m® (3 u.f)
=
fil) n......._uu._.ml (d) | 262 m (3af)
() | (B slop (o) | 8.7 (1dp)
(i) | 381 () [ |RQ=0r+3
{iiiy | 2P >0 {li} | OR =%
| ~. there s an overall profit
| (b) | Show quostion
(b | (i) Show question @ _h a.rllﬂ.
q) 376
_" oy | P=6.L=3 (d) | 4.86 e
_._: IS (@ [ [p-q
“ RIS (i) |3p+2q
_ RITTHES (b) | Show question
| th) | Show quostion © n.n;_. . ___Hm
| 3 5
{e)_| Show question () [() |5
@ |, (i | 15
A f
(a) [ (i) | Median = $60
(i) | IQR =518
8 (®) | @M [10,30,30,6,4
i (i) _n-w.h Mean = 561

nfd} =4
{ii) [(b) | 5D =519.47 (2dp)
) | (4wb)=16) o
{c) | The omdoor elub collected j
(b) | () & 4 035 maney on averngs becmuse
5 2 02 median amount of money co
by the putdpor club is $66 which=
higher than the median smount
(i) 8.5 $60 collectsd by the wocer team
2 86 m
0.7 =
@ | __ (933 10 [ (@) | Verboal Beight =150 cm or 1.5 m=
46,64 guﬁgl.&nl_ﬂﬂﬂnuﬂ_mmﬂ
FpD s Length of long side= 200cm or 2o
cont fo produce one | ._.nnv
s e o el e, ®) | 264 m' ©
respectively. §o)
{ivi | DC=(1759.5) () | Since the time mken tw
The element rapresesnis the wter is 29,735 which is < 308, there
total cost to produce 10 ts go need to sel up preventive
large sofi and 25 mmall iueaynres.
sofas
5 |(a) |p=—"0487
{b)
[
fe] |[x=3
() =4
(e} | () |Se=gmph
) §x=1.1
() | . A=6400d B=—58
Tanjong Katong Giris” Schoal Sacondery Four Profm Examination 2018
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MATHEMATICS
Friday 29 July 2016

EEEEEEEEER NSNS

VICTORIA SCHOOL

PRELIMINARY EXAMINATION TWO
SECONDARY FOUR

Candidates answer on the Question Paper,

3

o L0023 = 9 45
Culculaiy — Y = vy you peewer cetec b

(m) 5 decimal places,

Anower ()

() 5 wignificand figures

Aravier b

g

READ THESE INSTRUCTIONS FIRST

Wirite your name, class and regiater number on all the work you hand In
Wit In cark bl of bisck pan.

You may use & pencll for any disgrams or graphs.

Do not use papar clips, highlighters, glue or correction liuid.

Arswar all (ha guestians,
I warking is neaded for any guestion i must ba shown with ihe anower.
Omizgion of esseniial working will rezult in loss of marks,

Yol sre expacted 10 use & scientilic calculator 1o evaluste explich numerical

exprassions,

Il the dagree ol accuracy is not specified in the quaestion, and il the answer Is not exact,
glve the answar lo three signifioant figures. Give answers in degrees to one decimal

place,

Far &, Use sither your caleulntor value or 3.142, unless the question requires the

answer in lerms of T,

The number of marks |s given in brackets | | at the end ol each guestion or pan

guastion.
The total number of marks for this paper is 80,

A sequrnce of numbers 18 given s follows,

1= linet YRl

|
" Tine 219
3" fine Faa=1=11
A" i Fra-1=19

(m) Wikte down mn expressbon, w term of n, for the nth ierm i ihe seguence
Anewwr {a)... .

{B) Caleulate the valie of the 67™ temm of the sequence.

Annster ()

This paper consists of 15 printed pages, Incliding the cover page

1 o |
(a)  Grivon bt ¥ 53 =3 ¥, {iid the vislow of 1.

Anrwer (d) 5=

ib)  Light travels | metre in 3,3 nanoseconds
Firid the total distance, jn metres, that lishi will travel in 6.6 micmseconds.

Amgwer (b

m

m[l]

. VIITORIA SCHUOL | B PR R

Need a home tutorl? Visit smiletutor.s
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" - 5

P pagled o 85

(u)  Fird o«

Answer (g) 1= ]
(b} Find »

Aitwer () y= —
5 A proup al siudenis were ssked po desermine which of the following allows mors wator
tx [y Hhroligh i e given fime:
Twi hosen with oR A hiowe with
dipmaters of 3 crmeeach diigerieter of § om
Faul chibses A. 1ia reasoning b thik the two hoses Have o bigges coohined ligipeier
of ¥ +-5=|U> K, s Paul nght? Explain;
Aniver,
12
f Simphfy W' —28(1—p)'
ARTORE | uieiiviviinion e seiensii b |3}

VHTTOR A SC 001 IR PN

¢ o [ The s of smdomiy who wess ey |
E ={The et i sudents wha wpoke English |
Bt = [Tl it (o sawdiesrts b spke ke Mother Tone)

iny  Dhesenbie, s aimply gl posidble; in waids, the sed M E”

Amrwer (i) L

(b} Choike Verm Dragrom, shade the segion which represgmt £o (4w i

&£ W....ﬁ]f-n- —.M

L

S

Tk goven by n(E) =256, n(E) = 195 s@nd niM 1=123

fed 1 M=, fird the nasmber of sttidents whn did not speak clther Engllsh ar thidy

Medher Tongne

Anrwir [e)
B la) Fatomiee © —2rveyt
Arrwier ().
() Factorise completely o — 30 =412

Somne students wene pueryiewed b fnd ol e ngeages they ke ol beme

isit smiletutor.sg

\Y

‘Need a home tut@*?

[H

VICTORLA SCHONL, | R
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&
¥ Rodis and Brom fog on o ciroular orack with radius 14 m Harrig jogs with & comstant rpeed

of 0 15 ma™ wid Bewes joge wilth o conutant speed of U 253 ms™ 1 boih boys san
fegging In he oppotite direction from point A st 08 10, when will they meet again m AT

ARDWIT i s isrsrsisine DM

I Two similar marbles made Crom the swme matesial have mdil i ibe ratio of 2 - 5,

() 10t eonts 3240 paiirt the small marble, caloutate the cout o piot the lurge marile
using the same paint.

Amgweria)d [t

(B) I the mans of the larger murble 0 250 g what is the s of e sminller miarble’

VICTORIA SCHOOL | FBAFRUEMI

7
VI A puinter takes 4 doys by peint s howse. His sprreniice takes 2 e dips i paing the saue
Hesaas 73
[
iml Iﬁinnﬂ.&ﬂn—.ri_IrillEuEiFnﬂ!.nEnE W1 sy ..W
o
IS
(2]
Anmawer (@l ... .._E_..ﬂ...w__

E:nﬁiﬁﬁﬁiiéﬁﬂuﬁiﬁ?iﬁ.ﬁﬂrﬂ.it many days will __mV%_.._
e bath of them 1o complets painting | howse? 5

Angwer [b)

5
=

Need a home tuto

& Y] Skeoich the graph of ___unqm_:uv_
- |

Anpwer (a) +

L

L

[

b}  Write down the equarion of the fine of wymmetry af the geaph of uuu|.“_”n +2)

Angwerib)

I i

VICTORIA SCHO. I R PR A |
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1 9
LY The ciriulative (regiieiicy ciitve below s the muarks shtpimell out of 100, by 60 14 The peried of iseillathim, I woconite of & sirmg varies dimetly i the symare roni of the
rdants i ain Elomentey Mpihemaiics paper. benpth of the string. [om. When the length of the iiring ls 36 em. die period of the %u
i} it i .3 s m
EFSSUNMESe N bez axTes caaw e red rmra fesees i =
T T TR R TR T ..;m () Fimad the Jengehy of thie atring whes (he period of dacilliion is 0.4 seciinds 5
4 il - — R 1 — - - .-.u L& _. —
-4} ¥ =4 + - + =
I ¥ § 4 -4 T4 4
1l | Frifessi ) .ut..d.ﬁﬂ“ m
W iy P s e e -—
EEERERENN) INH AR RIS AN REERERA ! o
EAEEE B . 2 3 —
.S_.L. Eas Rhess w.\..”n T W
Cumulative BEUHS eSS EE iR i | ..W_I. . .
; ) Fill B O FE IR RE AR B Arrier (i) e RS}
—u—.ﬂ.ﬂnaw. i ._._ o ] 10 L I__h .n 3 .;_._. W ..W—
[N vohifipeag ot RRESErL S EESE B 1 ST B
ISURESaE: gaiEssy ISR eees .W J 4 Y Caldiluie the pereentuse change i il F s decieased by 0% ..n_uu.
uﬁ_.wl.r 4 L PHae . I m
] | I ¥
i z SUR SRS bt 2
I .u“. E h __|+ _ o]
H . ﬂqld_ m
ERERT PREEEL] n. E] O
b Bl i) [+3] pzd
Marka
#)  Fid interquint e firge of the dizty il AT Do i ® )
15 im) Tha lowent point of 5 quademie curve = (=L=6). I imtersects the y-axis ui —5, Writg
¥ § = T
PR I marks il dow the equatkon ol the curve in the form y=ulv+8)" 4, where a, b ¢ are
iniepray
M} The sarme ) ssiscdeints also wat for tha Additional Mathenulics paper. The hox-and-
whinkey disgram hebow [Husiates he marks abigined The matmm ek was
aggam 1K)
|
. Amnwvr (ol y = L 12
o I
i i ' ] H ] H i : -
] “W T T H [ F [T b} Hence solve the equation u{s+ B} 4 0= 0., ghving your answers comect 1o twe
: i1l | decimal places.
A parent commented this (he Elementary Mathematics paper was easior than the
Adidithcnal Maithematics pajer.
Do you e’ Glve atrasof fo yiur answer
AR AN (oo sy is s becanne. ...
................................ |2 .
Aniwer (B g a___ T
VICTERTA STFROKIL (LA e s M VICTERIA SEHOGL HVRIHLEM |
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16 [w}  [h it possible to draw o regular polygon whose sxierior angle is 77

Glive a reason for your spawer

Angwr (i)

121

I thie dimgrusn above, ABC. i part of & polygon. LABC (s [45° The sie af (he
TEREITNE interior angles e eoch cqual 10 135 Find the number of sides ol this polygon,

Angwer (8) WIIRE o o

L |

Vernun trvels to schonl eithier by bus or by car. The probability of being late for
schoal _.w if he traveln by bus and W if e travels by car,

(a)  Find the protability that he will be late on just o ool o three days if he travels
by Inaa om thiree consecitive days

Anpwer{i). ..o X I | |

(6) 11 the probabifity tial be travels by bus is “uﬂ , find the probability that he will
be late for schoal on sny given day.

Anawer (B).., wiviatassiiaiidiiesion [

VIETORIA SCHOCL

IRAPRVEM/ 1

is ?ilﬁi.fﬁf‘iinr&ngﬁtlwﬁg:ﬁu-.!inr:i..ﬁt o))
phisiee zobls lestizg up to 70 mimtss The tisl com i nuade 5p of & fixnd harge, §300, @

il!in..rl‘iﬂu!!.:iu_!iin_ﬁli.t_- .W
=

R T R AT =
nk i T T =
e 1 o EEE 3 [72)
Tt W 1 m fy e

Eredl HH 2
a 1 HH =

' ﬁl.

—

u [ o

el -

E B m

AL T o

1H : L £

2 L1 o

1 i N

e B a
- o e]
-11__ i @
: HH TR T D
|r._.“ L1 ,_....._ ..“. .q _'. 454 __. b N

O 2 W 40 M o ™ %0 W00
Duration of focsl phone call mads (mingies)
{m)  Stuto the cont of muking 44 minutes of locs) phone call

Angwer (715 vivirnnisasaiaa I ]

) 1) A wecond telecommunication company thist does ait have @ fixed chirge, charges
Ba per mimste for the frst S0 minutos imd | S¢ per minute alier fhil

Lieaw o yragsh. on thie same axes, o regeesent the chaige made by this second
cmjiamy,

(M) Find the range of umes, 7. for which it would be chidper 1o auhscribe 6 i)y
wotond craTpmYy,

Anrwer (h)y) i

VICTORIA STHOOL . | VBRI
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12 I}
¥ Inihe digjpram, ADCD s & pursllologrnss wih EF AN, AN = GH =3 em and 21 (W) Solve it equation z= .__ L T
il « IHi=2cm. EF intersects A1 anild HC 6l 6 snd K respectively o
W il avew of AGHE = LEem” | fiod the aeea of

475

| L

A 1 n
inl e BNC, \ \>
K LE ¥ F Angwer (gl w= ]

(b} 206 mbies, cach having edges of 16 cm, mamsuped 1o the nrarest 0 1 o, fitcxacts  into @ live

(il preares possible bength of ihie cubic b,

Need a home tutor? Visit smiletutor.sg

0 i
Anywerig). ... ..., . am" |31
) eangle NOH Awrwer (W e (P2L
(11 beadr pisxitile vl of the:oubic b,
Arswer (bi(1) em' 1]
Arsetr (B e m
. . n e equutiom of 3§ straight e b 2= ¥ =y
20 The dlagiam thiws s cirele with centre £ and radios 7 em insaribsed in w regulur eEgion The equecon o i Hine 34 _
of ddes 5.8 om eiich. -
{m)  Fidl the grodient of ihe lne
i) Caloulhie ik sree of the aetiges
Amuwer (g L1

) Find the oqution of tbe lioe, patisdiel i £ < £ = || wileh piaes thinugh the it

(152) -

Aneer (@h, o ah’ [2]
(b} Farich thie tesbad aeeis of thie shinded region between the chrle lind the sotgon Argwerth) .- I
fe}  Find the disisace bieiweeo the puiite st whicl theie twi Tings cut the x-axis.
Anwer () ubgibs |23
Andwer by, o0 oom! T

Carousell-
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15
B ?:;E-lnj.n_.qﬁnu:iifnﬁr.;atﬁtnaﬁblu?si-r. M ?%tir.fi:ﬂi.%fi._&-:i&_i Atiasthar o iy
dinmetnrs. L and X are pabiis on AR N atid P are poimts on O M and ( wre poani E?iiiiaiﬂwﬂg&.ﬁlﬁfgnﬁzi The pom £ ropresedd
au ihe circumitrence of the circle LMNG gad OPQR ore two recianghe

the proitian af a lighthouse.
fn Win oo thal M = | W00 m, LMY = 255 e 280 —= 57
ad / (u)  Usingn neabe of | 20000, conrict ihe 3471
P @
Jrrf!.a/.f Answer {a) and {c)

Explun boiefly why LY snd PR are egoal in lengh D e

Anower (@) ...,

=
]
e o
\
Need a home tutor? Visit smiletutor

121

b} L the dingram, the poins A, #, ©, D a0l £ lle on a cirele, centre O
BOE in o disneter, AB=BC, £FCD = 6P,
AL is pamiled o O3

) Fnd ZAER.

Antwer (bXM) SAEB= "y

b} Measure and write down the didsncs LI,
(ly  Hence slow that trisngle ACE is an egullatersl irangle

Ampwirfhy _ om ]
Arewer (O oo ien e

feh A yuche sails divectly from to L By dratwing 4 sultable line, meamme and write

e N R A T N b e s s darem e closest distanco ta the jesty
P et W R . ............ . Anvwrr(c) o m 1Y
S e L T USSR | | Hnd af Paper
_ T Sy e i S e b bt st o
VICTORIA SCHOOL LGSR | VICTORIA STHOOL . o IeSIPREEMI
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2016 Victorin School Prelim 2 Muthematics Paper | Answer Key

| le Toivesm
1| OMIS030R
24| gt e
b [ 4558
A4
s H.._ -
Ik | 2000
| =11
ah | y=a2

5

Nar, Paud b vy, Thee hyse in # with a targer croes sectional aroa illows maore waler
b Merw. thesinigh thin LA

o | [Lib=5){h+5)
Yo | M AE" s the st of sdmmte whe spoke ouly in thair Moihet Tongue ai bame
il "y |
I e Al pudenrs
s | (=)
B [ (=205 42) (23]
| 9 | 0830 i
[TRETEET
1 | g
It | Sdgym
e
Il ....a.._n.._v_-
1in \—l
[13h [==-3
I3 | 30 marky
I ¥ | Thmagres. Muodian murks in Pletnentary Mathematics paper s lowen
Iy [
N T T
| 150 ] yv= o #7255
13 | a=-345qre=145

I | Mo, 360 s pod divisible by 7
T | 9 gides
7]
17 128
1
i i
L in
1Ry | 55 )
18hil | D=T < B8
1% |50

MHCTORLA SO IRSAPR M

17
10 |20
Hh [ 1624
eI o
. i =
Jla J= =}
- ? -
Tl 159 2
1bu | 1341 577 £
_ vJ
3 1= =
I 3 ..mv.
33 [ By=Ns-T >
T o
e W H
5 2
% | 36° =]
M| Cosubruciiana [}
Zab | 2058 =
Jac | THbm <
©
o
1)
o)
=z
VECTURIA SCHOOL TWSATRITM
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Clasa Rogister Number
s | | |

4048/02 L16/SAPRIEM2 |
MATHEMATICS PAPER 2
2 hours 30 minutas

Tuesday 2 Augus! 2016

bt e e e e e

VICTORIA SCHOOL

PRELIMINARY EXAMINATION TWO
SECONDARY FOUR

Addiflonal Matarials: Angwar Papar
Graph Papes

READ THESE INSTRUCTIONS FIRST

Writs your name, class and register number an all the work you hand in.
Wiita In dark blue or Black pen.

You may use & pencil for &y diagrams or grepha.

Da not Use paper clips, highlightars, glue or correction fluid.

Answer all questione.

Il working In needed for any quastion | must be shown with the anewsr,
Dmisslon of essaniial working will resull in loss of marks.

You are expectsd 1o use a sclenlific caloulalor lo evaluate expliclt numencal
axpressions,

Il the degres ol accuracy js not specilled in the question, and If the answer |5 nol
exact, give the answer to Ihres significant figures. Give answers in degress 1o one
decimal place.

For =, use either your calculator value or 3,142, unless the question requires the
answed intermaof r.

E#&ﬂ&ﬂfngzn&n:_gn_ﬁz.siggﬂ

The number of marks s given in brackets | | at the end of sach quastion or pir
Ez._u_...

The tolal number of marks for this paper (s 100.

This paper consists of 10 printed pages, including he cover page.
[Tumn over

3
Answer all the guesiion

Voomd Vit weid Giliovin s i sl rganic Lo in Muras Faemmay with thaeir lao|es
Victor uayn five prowos of sofu sud four peckit of mushioom for 573 4%
Gloris buys fiovr pieces of Wby snd hree packitn of mushaoom
She pays with two 510 notes and receives change of $1.%0

isit smiletutor.sg

(I Ware down n pair of dmblameons equittions (o represenl this infermation
Use t10 represent the cos, in deflars, of & piece of fofu
and i to repiesent (he cos, in dollars, af & packet of muglrotems

5 m
2 Vi

() Snlve yaur simmltaneous squations to find 7 and m

() Caleslate ihe total comn of buying two piecos of iofu and Mve picketk ol
misshroum

th)  Solve the etjuntion 34| 1y - 4¥' =0, gving the snreers comret tn Hiree.decimal
pleces 141

Need a home tuto

I in} () Exprees 8064 an fhe product of its prinse fctors 1)

(i) Find the vaiue of & such fhat mw|._ in the Tatgest pobisible perfect cube. ||

Qivenihat p=72"%3"%7 Write down ihe

(i) lowesd common multiple of BO64 and p, giving your anewer an'the perodug
ol ity prtene faeters, [

(W) greatest integer that will divide both 8064 and p exacsiy 1]

(b) When n'is o whode simber, 2a+1 Is am ouded merenher

i) ..“E# e an e3premssion for the nexi two coneecutive odd oimberss e
In+i 11

() Find and simplify #n expression for the difforence between the squaren of
the two conseculive odd mumbers found in ()1 17

i) Henoe, expluin why the differenee betwesr the sijilires of twi consecutive
odd nlimbers Is aiways § mdriple of § [

VICT{RLA SCTIDOL, VSR M
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4 5
3 Thevhle belrw shows the thoket prces u the Singapors Garden Feayival lelilw 4
Crimdenn by the By

. MNeowth
[ Flekes Price
| Aatuli L34
it $i2
Seniol Crigen 513
fml Represent the neker price for adale, child and senvor citizen by o column radss
i [
i) M A bt 4 edubte, 2 chilldeen mmd | seninr eitien Deleets iy the fextival
Weite dovn s mairis 1 such tha tue s e mliipliestion B =PQ gives the tolsl
stounl My Adig patd for the ticketa. Hence, fimd R ]
(el The duhile bl gt ahivay the mumber of Gekiey sald o he fealval
Mumher of Uekets wolil g
{Jay Al i Child Seniar Cilizen
Monday, Bl & i AR wad BETY are vwo borironta] mangolar plot of Jatid,
Tubmailiiy S 42 T N =48 m anll 0= Bk m
- Adigle HAL =M dnid mmgle DDA =54°,
it The ekt siles colleeied on Monday and Tucsdoy was 52724 g 52744 A e smerh f B il AR s whaighit Ting.
respectively
Represar (Hese twket salel ina 251 milldix T. n fad  Cilealie
() Florm s mtrix spultiphisation sueh this the prisduct will e T [ W AD, 12
(i) Find the valoe of ¢ and of & i () the wtil arew of the plot of land ARCD, (2
Gardrns by the By dormed peey of thewr rizket wafes o charity onganiedio. LS 12
LI sepweenn the st smisn i of nemey domisted b0 fhe orgrmtaation on Maondey . .
i Tuesday () Giveens that Z b poine aiey C0 smch thist! 200= 4K m, calculote the besiing of 8
from 2. 14

) Evillitaie the matris U=(0.1% DT i (€)' “Thie biske i vertical ———
Gl rmaal b

The yrepsest anghe of alovaion of ih f the rvagt 1 oaril oy AL T 17 49,
ivd Baplabe whi the elemerds of the mims (013 0.1) represent [l e PR T o -

Cadeulsre thiangte of depresson of ¢ when viewed from e fop of the mist. |3

479

Need a home tutor? Visit smiletutor.sg
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5 fml Eﬂ.——u_.—-ﬁﬂ. 7 ¥ wﬂ..”ﬁ o ﬂ _H_
du+ Iy
(b} & - 2
e M e
&) (8} Solve e inequaliny W |m 5 .+mm. 1]
(i} Hence. siule the smullest integer value of 5 duch that n..-|u|m % :.nm [1]
)y m EEE-EE:!EE?#:H»-»IW 2]
(M) Solve the equation —2 — _1__4 I3
4=k H+3 5
# Anzwer the whole of this question on a sheet of groph paper.,
The variables x and ¥ are connected by the egquation
._:n.-+_|m1_._r
x
Some corenponding values of £ and y are given in the table below.
£ I 15 2 i 4 5 ) T L]
¥ 8 | 3 : 2 24 | 3 | x7 | as
(0)  Colealate the vilue of g [
{b) Using a seale of 2 cm w represent | unly, draw s horizontal s-xxis for D<€ 1S 8.
Usling m seale of 2 cm 1o represent | init, drawr s vertical vatin for 0% v <8
Om your wnes, phot the points given in the tabie iind join tem with & smooth
curve [
() Use your griph 1o find the solutions of I.%LT“. i
= [d) By dewing a tangent, find the gradicnt of the curve ui (6, 3), -
{e) By drawing o witable striight line on your gemph, solve 25 <1 |g+12 =0, 12

VICTORIA

SCHDaL 1ERAFRLTEMT

7

T i .....Hﬂ?..:_.;er_.”_l__i..u_w .J.

ih)

1) Weite down the column weter BC
il Find TlA

(16} # s & point soch tha TP =2 P

Find the column veetsr AP ]

1
iy} Given B3= 3
2

i
What typr of quadrilatern! s AP
Buntify yor andveer using vecines,

Bk

Need a home tutor? Visit smiletutor.sg

T
—

r

...ﬁhh.__:_ﬂ.._._E.ﬁunr
DA=p, OC=qud CT =4 AC O
ACT, BRT wrdl OCR arm ptrnight lines.

I} Expresa each of the faliowing, s simply 38 possible, {n lermy of p andhy g,

a) OF, ]
ib) or, [l
i) BT U
) m.ﬁ___.,mu.m.__-u. find £ if DF= A TR (1)
fHI) Find the valys pf 22.0f & BCR [
oren of AOCT
WIHCTORIA SCEOOL IS PR

480

Carousell-



A

The lhrie PR b i il of the chrele MESEF with eenve o
AL in 3 wngent i the ciecko s I )
X ba the peatpl af Interwection of I and NE
Angle INE = M* dml anghe SEF = 58"
(- Find
(a)  anple FRO,
W angle ARF,
e} hngle DXE
(0 Civen thal the radi of the cirele s 14 cm, find e aneaof)
triangle HIIF.

ihj

Tt il disgram, POR T quodrant of o elrele with radius 5 em
£ wind P are parntied
AN e dre oF b girele with cengie P,

Cileutate the ard anil the perimitler af lhe shaded negion

YHITOMIA RO, TR PRV

12

141

§
¥ (o) The ages of S0 espliyees m Compary Vs slionkis [n the tabile belipw

...Ihlm.m_._.ﬂnld i ...m,m.z..-f. BT Tcrsih | I6< ..Jnlt-l. Wezid
_ Muperibr od
mployess

1 1 1A H P

M Stasee the walive of p.

Need a home tutor? Visit smiletutor.sg

{H} Mence, cilenlate the
(m}  meni e of the emplayecs,

(b)) standant devigion,

-—

(i) The age disimtnction of 50 emplivees in Cooipany W is wonmniised helow

 Mean | 394 yuan
Standand devision 713 yean

Make twocottparisonk betweei the ages of crrployees fn bolh companios
(]

thi A box comtaimm 5 red ige and 8 yalow Nags
Tiisis Mits e Laken Feomt the bag it random without roplicemant

ty Thuw n tree dizgraum w shew e probainlities of (he possible outcomes: [2)
Gy Finad, e o Frmatiom o it aeerpleis Siem, the prabitbiline i
fud e Terst flagg s rod und the second fag bs yellow, (1]
(b} beih Thgis are the same celour, 1)

(eh ot kst one fiag 1 yedtow ]
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Clmss 4V has chosen the ‘Uho Cirssn® theme for their Social Immosation Projest
The diagram above showa the reeycling bing stractiorg that (hey have baill.

The whole strutiune conalits of 1 open identical cylinidrical plastic containers fif bnto &
wioden cuboid crate, All the contwiners and the crute aro of negligihle thicknest

Y cwrckea hnd 1o be oot from the top of ihe ermie to £ the containen.

Esch plantic: comtainer is placed in the crate such thar they are 20 om wway from ihe
sides of the crate, ADIE lind BCGF, an well as 20 em spart from each other.

Each plastic contuiner ipuches the buse and sides, ABFE and DOGH, of the coate 106,
The radics and height of the plastic container are 30 e and |20 em respectively

(m)  Write down the dimensions of the crte. 1]
fh) Calonlnte the
() et iotal serface siva of the crato thal was col ol 1]
(W) exnct botal intemol durface sres OF each cylindrical conislner, [21
(i) toiul exposed exiernnl wrface srea uf the crite 121

(e)  The class wosld like to palil all the exposed extermal surfaces of the crute yellow,
Ome tin of paint can cover am asea of 3.73 m'. How many tins do they need 1o
porchise? Tustify your aniwer, 12}

{d} 1l each cylindrical contalner is filled 1o the brim, what Is the srnninin volume of
recyelables that can be collected by the clas in & singlo collection? (21

End af Paper
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2016 Victoria School Prefim 2 Mathematics Paper I Answer Key

o
n
-
tal) Xrodim=7394 oS
| i+ New = 18,20 =
i) | i=2 |3 pndm=220 io
loffid) [$2030
b 1=—0216 3dp) o :=3466 Odp) i
2} | 2064 =27 x3' %7 K%
Tufii) k=126 =
Zafii) | P x¥x7 <
o TIE =
) _Hu:-_:-i_.._:.u.- 2
i) | W+ 2) mw
i) Since 8 in o factor of 8(n + 2}, the dillesence berasen fwo consevative odd hw
ntimbern will dlweys be & mliiple of & ®
i D
My | Q=fiz )
Z
1%
P=(4 2 1)
0
W)l p=ge 2 )12
15
=(119)
ey | T T
2744
0
8 ¢ MW 2T
Sexih Tu 2 ._ﬁ Luﬁ E‘L
s
Mediin) | c=4F and 2=36
| Heltiv) | (683)
Elements of (015 0.1) represeni the percentage of the total ticket sales tha
HEMVD | Gardens by the Bay hid donated 1o the charity organizstion on Mondny and
Tueaduy respectively
Ao)i) | TS m (3 xf)
Haii) | 3120 m" @Badd
alajim) | 120m @3 ol)
dfb) 247
4{z) 58" (1 dgp)
VieToma Seioor I /SRR
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4 The diagram below

is the cumulative frequency curve for the heights, in em, of two

baiches of plants each of which was given Brand 4 and Brand B fentilizer
respectively,
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