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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 sin C
Arc length = r@, where @ is in radians

1 .. )
Sector area = 5 r’0, where 6 is in radians

Trigonometry

a b c

sinA sinB sinC

a’ =b* +c¢* —2bc cos A

Statistics

Mean =

If

2 2
Standard deviation = \/ Zi _ (&j

Xf \Xf
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3

Answer all the questions.
—6.23> +3/-1245
Calculate — .
3.22(-5.003)

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

Answer (@) ..o [1]
(b) Write your answer to part (a) correct to 2 significant figures.

Answer (b)) ..o [1]

1
4/ -3 2 2,
Given that x—jx =x3 , find the value of k.
X
ANSWET ..o [2]
2016 PRELIM EXAM SEC4 EM P1
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3 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  (a) ..o.oiiiiiiiii [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 ...............ooiiiiiiiia..

2016 PRELIM EXAM SEC4 EM P1
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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.

ANSWEF .. ittt [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.

ARSWEF .. ittt [2]

2016 PRELIM EXAM SEC4 EM P1
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5 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.

ANSWEF ..o, km [2]

6 The diagram shows a sector AOB with radius 6 cm.

Angle AOB is 75°. B

@) Express 75° in radians.
6 cm

A 752

Answer (1) oo [1]

(ii)  Hence, find the arc length AB.

Answer  (I1)  .ooooiiiiiiiii cm [1]

2016 PRELIM EXAM SEC4 EM P1
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7

The diagram shows a triangle ABC, with AB parallel to the x-axis.

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

@) the length of AC.

Answer (i) ......

(ii) the x-coordinate of B.

Answer (ii)

(iii)  the area of triangle ABC.

Answer (iii) ...............

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

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

2016 PRELIM EXAM SEC4 EM P1
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For 8
Examiner’s

o 8 Determine whether triangle ABC is right-angled. [2]
B
16 cm 6 cm
A C
17 cm
ARISWET i e
9 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]
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10 (a) Express in set notation, the set shaded in the Venn diagram.

S

Answer (@) ..icceiiiiii [1]

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

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

Answer (b)(I) ..oooiiiii [1]

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

Answer  (D)(I1) ..o [1]

1 1
11 Given that r y_Z , find the value of Y , where x#0 .
X

X

ANSWEF ..o, [3]

2016 PRELIM EXAM SEC4 EM P1
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10

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

(i)

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

(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-examguru
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o 13 Tan has written down six numbers 3, 4,7, a, 3 and b where b > a.
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) cooeiiiiiiii [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) ..o [1]
2016 PRELIM EXAM SEC4 EM P1
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16 (@)

(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 ..ottt [1]

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

ARSWeF ... coiiiiiiiiiiiiiiii i, [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-examguru

2016 PRELIM EXAM SEC4 EM P1
[Turn over

For
Examiner’s
Use

14



For
Examiner’s
Use

(ii)

Carousell-examguru

14

A
80 /
70

0 /

Speed 50 __./
(ms) /

40
30 /
20

/

Time (seconds)

Calculate the acceleration of the plane at 3 seconds.

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

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

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

Answer (ii) ... ...l

2016 PRELIM EXAM SEC4 EM P1
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(iii)  Use the grid below to sketch the acceleration-time graph of the plane during the
first eight seconds. (2]
A
16
14
12
Accezleration 104
(m/s”)
8 —
6 —
4
2 —
T T T T T T T >
0 1 2 3 4 5 6 7 8
Time (seconds)
18 Triangle ABC is mapped onto triangle DEF.
B
A\
E
/) /N
— A€
. ; _— / // _—
L
-
(i) Write down the enlargement factor.
Answer  (a)(i) ..ooiiiiii [1]
(i)  Given that the area of triangle ABC is 20 square units,
calculate the area of triangle DEF.
Answer (a)(ii) ..o square units [1]

Carousell-examguru
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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

v

5 1 0 1 2 [3]

(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 SEC4 EM P1
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e 20 In the diagram below, A, B, C and D are points on the circumference of the circle. v

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 i

.............................................................................................. [2]
(ii) Find the length of BE.
Answer (b)(Ii) ... cm [2]
2016 PRELIM EXAM SEC4 EM P1
[Turn over
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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) coiiiii [1]

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

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

D_E" - ‘E‘ , find the value(s) of &.

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

Carousell-examguru

2016 PRELIM EXAM SEC4 EM P1

For
Examiner’s
Use

19



For 1 9 For
Examiner’s Examiner’s
Use Use

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
o ™
2 |
ANSWer a= ......ccociviiiiiinnnn..
b=
c= ..[3]

(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
[Turn over
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Answer (a) and (b).

20

23 ABCD is a trapezium. AB has already been drawn.

Construct and label the point C.

Answer

(c)

(@) C is the point equidistant from A and B and angle ABC is 50°.

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

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

(2]

(2]

Carousell-examguru
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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 1701
@) 019 _ 6565.718915pop./km®
1
Singapore is more densely populated.
4(b) total population=15.53x10°
5 ) 5
distance travelled = 80 x 7
=100km
6]
@ 1.31/ 7 or o.e.
12
e
@) 6><5—” =7.85cm
12
731) 15 units
7(ii) x=1
TeE
(11t) %x3><12=18 $q units
8 According to Pythagoras’ Theorem, triangle ABC is
not right-angled.
16> + 6% =292
17> =289
AB? + BC* # AC?
9 15
17

Carousell-examguru
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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}
i y_3
x 5
12 (i
@) reky® & y= 1
z
[
el
Z
2
(] ()
z2)\z
3
= —, where kI’ is a constant.
1
. xy oc — (shown)
Z
12 (i)
Percentage change of z = —20.6%
13 a=6
b=13
14 2(x—2y-3)fx=2y+3)
15(a)(i) | 36°
15(a)@i) | 10
15(a)(iii) | Angle PRS = 126°
15(b) Decagon
16(a)()) | 5880=2x3x5x7>
16(a)(ii) | 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

Carousell-examguru
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17(iii1)

Gradient of equation 1 =

Gradient of equation 2:
Gradient =2

L22
2

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

each other.

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

16Ar
14|
12}
Acceéleration 10k
(m/s?)
8 -
6 |
4
2 |
| T l T ' | T g
0 1 2 3 4 5 6 7 8
Time (seconds)
18(1) 1
2
18(i1) 5 sq units
19(a) >
Y=oy LR R R T
19(b)

Carousell-examguru
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23(c) 245° £3°

Carousell-examguru
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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 m, 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.

For Examiner’'s Use

Question 1 2 3 4 5 6 7 8 9 10
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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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Mathematical Formulae

Compound Interest

Total amount = P(l + LJ

100

Mensuration
Curved surface area of a cone = 7l

Surface area of a sphere = 477

Volume of a cone = %727’2]’1

Volume of a sphere = %727‘3

Area of triangle ABC = %ab sinC

Arc length = r@, where 6 is in radians

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

Trigonometry
a b c

sinA sinB sinC

a’ =b* +c¢* —2bccos A

Statistics

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

2016 PRELIMS SEC4 EM P2
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3

Answer all the questions.

2

1 (@ Simplify 2x7y? = 2%, 2]
Sy
. C 3 6x
(b) Express as a single fraction in its simplest form —— + - (2]

x—1 1-—x
(¢) (i) Factorize 4ab—10c +6a’b—15ac completely. [2]

— 2
3x-7y_2 . find the value of —— . [2]
4x+y 5 8y

(ii) Given that

2 (@) Inthe diagram, ABCDE is a regular pentagon and ABQRST is a regular
hexagon. Calculate
(i) ZBAE,

[1] ¢ R
(i) ZBAX, [1]
(iii) ZEAX, [1]
(iv) ZEXR, [1]
(v) ZXAC. [2]

(b) Calculate the sum of the angles a, b, ¢, d, e, f, g, h, i and j in the diagram
below. [3]

2016 PRELIMS SEC4 EM P2
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4

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 =32
1111-22=33?
111111-222=1333?

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]

2016 PRELIMS SEC4 EM P2
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5

5 (a) Express y=x"—7x+12in the formof y=(x—a)’ -b.
(i)  Write down the equation of the line of symmetry and the minimum

value of y.

(i) Find the solutions of y — ? =0.

15x

b) Solve
(b) ——9

-3=0.

6 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
giving 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

(b) 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]

2016 PRELIMS SEC4 EM P2
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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 U s
< /I 6 m —>
// 4 m
A e
/, R
/ 1%
K 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 QR 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]

2016 PRELIMS SEC4 EM P2

Carousell-examguru



7

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 0.5 1 1.5 2 2.5 3 3.5 4

y 0 p 18 3375 48 q 54 3675 0

(a)

(b)

(0

(d)

(e)

Calculate the value of p and of ¢.

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.

By drawing a tangent, find the gradient of the curve at x = 2.

50

By drawing a suitable straight line on your graph, solve 24x —6x”> —— = -55.

X

Using the graph, solve y > 40.

(3]

[2]

(3]

(2]

2016 PRELIMS SEC4 EM P2
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9 (@) The waiting time, in seconds, for 20 students queueing up to buy food in the

8

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,
(b) the standard deviation.

(ii) Make two comparisons between the waiting times for the two stalls.

(iii) Stall C has a standard deviation of Os for its waiting time, suggest a

reason for this.

(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.

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

A third ball is next chosen from the bag without replacement after the first two.

(iv) What is the probability that all are blue?

(v)  What is the probability that only two red balls are chosen?

2016 PRELIMS SEC4 EM P2
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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.
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2016 AHS Prelim Math P2 Worked Solution

1(a) 5xy’
3
(b) 3
x+1
()@ Ba+2)(2ab—-5c¢)
(ii) x 37
8y 56
2 108°
(a)d)
(ii) 60°
(iii) 48°
(iv) 120°
2a(v) 24°
(b) 2160°
3(a) S$$365.00
(b) US$1 ~ RM3.89
(c) Percentage loss = 0.924305%
< 1% (shown)
(d) She needed to exchange S$11 086.90 before the
trip.
4(i) 11111111-2222=3333
(ii) 18
(iii) y=2227222222
(b)(i) 10" term = 28
(ii) 3n-2
4b(iii) 3n—2=45
3n=47
n= ﬂ or 15 2
3 3
Since n has to be a positive integer, 45 is not in
the sequence.
5(a) 7., 1
(x 2) 4
() 7
X =—
2
Minimum value of y = —i
(i) X = 5l or 1l
2 2
(b)

Carousell-examguru
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_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) | 4.80m (3 sf)
(ii) ZTMV® =8.767°...~ 8.8° (1 dp)
(iii) Bearing is 005.2°
(b) 299 m
8(a) p=5.25,49=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
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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.
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Candidate Name: | | |
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INSTRUCTIONS TO CANDIDATES

Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, correction tapes or correction fluid.

Answer all questions on the question paper itself.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result of loss of marks.

Calculator 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 correct to 3 significant figures. Give answers in degrees to 1 decimal place.

For 7z, 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.
The total number of marks for this paper is 80.

PARENT'S SIGNATURE FOR EXAMINER’S USE

/80

This question paper consists of 18 printed pages including this page.

[Turn over

Carousell-examguru 39



Compound Intetest

Mensuration

Trigonometry

Statistics

MATHEMATICAL FORMULAE

Total amount = P (1 + L)”
100

Curved surface area of cone = 7zrl
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 . N .
Sector area = 5 r26, where 0 is in radians

a b c

sinA sinB sinC

a’=b>+c*-2bccos A

2L
2

Mean =

DA DL

Standard Deviation =

ol Yr

T

Carousell-examguru
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1 (a)
(b)
2 (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-examguru
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4

(a) Given that 8" + 42" = (%)

2ab*

b Simplif
(b) py(Zbo_

8
)’ .\/abz

Solve the simultaneous equations.

3w-2
, find the value of w.

, leaving your answer in positive index notation.

ANSWer (Q) W= .o
(D) e
x_l oy
3 6 2
Tx-3y+1=0
Answerx= ............... V= e,

FSS_4E5N_PrelimsEM1_2016
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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 (@) 4410 = ....cooiiiiiiiii [1]
(D) e [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 (@) ..o, 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 (@) ..o 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 (@) vvvviiiiiiii e, 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_4ESN_PrelimsEM1_2016
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13 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 (@) ..o s i, [1]

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

ZABC =90°and tan Z/ BCA = g . A

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

B C D
ANSWET (@) vvvvii i cm [1]
(C) e cm? [1]
FSS_4E5N_PrelimsEM1_2016
[Turn over
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10

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

I = {Indian students in the class}

1)) Describe in words the meaning of the set notation M N N # { }.
(ii) Describe what you can deduce from the set notation I < N.
(iii)  Express in set notation { Chinese students who are neither in NCC nor

NPCC}.

Answer (a) [2]

ANSWEE (DI) <o
...................................................................................................... [1]

(DI) <o
...................................................................................................... [1]

(BEE) .o [1]

FSS_4E5N_PrelimsEM1_2016
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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]

ARSwer (@) ......cooooooviii 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 (@) ....oooooviiiiiiiiit 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 4 Find

(@ 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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13

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]
400
ang. L
o R

15 3 Tu:;

ABSWEF (A) oovieiii i, m/s [2]

(B) e m/s [2]

(C) e, m/s? [1]

FSS_4E5N_PrelimsEM1_2016
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3 1 _2
20  GivenA = and B = Y
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 (@) cooeiieiiieiii i, [1]
Bb)x=.oooooiiin. 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.
ATISWET .o e

FSS_4ES5N_PrelimsEM1_2016
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15

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 (@) v v e e e
...................................................................................................... [1]
(D). oo
................................................................................................... [1]
FSS_4E5N_PrelimsEM1_2016
[Turn over
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16

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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17

24
y 2y=x+5
A
A0, 7)\
C
B
L
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]
(D) oo units? [1]
FSS_4E5N_PrelimsEM1_2016
[Turn over
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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=12 cmand 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) vt e cm [1]

End of Paper

FSS_4E5N_PrelimsEM1_2016
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Carousell-examguru

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 3 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+ 22007 =2 =2
3b | 1247 03 2’R)ab a’b”
o N — B2 (Subtract 1
042 67 26 272
(2b¢") 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
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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
S5a | 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 Ml
=18356kg/m’
=1.84x10*kg/m’ Al
6b | Total value of Gold
=1.7x10" g x$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)=34.5
Largest Difference is 34.5°C B1
Accept 36°C
s X a0
— X —
3000 Mi
5= X _p
100 Al
x =2500m
8 9—7x
—-1-x<
—4-4x<9-T7x
3x<13
x<4— Mi

Carousell-examguru
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58



21

Carousell-examguru

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=2x+—| —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

lem : 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 ||, n+ 1 2n? 2%+ 2n + 1 B2
12 | Angle ABC =7x

Angle BAE = 3x

Sum of angles of the pentagon

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

27x = (5-2)180° = 540°

x =20° M1

Interior Angle = 7x = 140° Ml

FSS_4E5N_PrelimsEM1_2016
[Turn over

59



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%)*
3.25x1072 =—6'323 T M1 for k
(5.6x107%)
T* =5.0572962x10"
T =1499.61~1.50x10°K Al
Accept 1500K. (3s.f)
14a | n(ANB) =28 B1
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
Carousell-examguru
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Carousell-examguru

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
al
Black
4
= Black
1 B1
7o P(2 Blacks) = Bl X 4 = S
8 7 14
17c 5 9
P(Atleast 1 Red)=1-—=—
( VRV Mi
3
PWin) = [ = | =122 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 B1
19a | BC = CB (Shared length) (S)
ZABC = ZACB(Given)
ZCBD = Z/BCE(A)
AD = AE (Isos Triangles) M1
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 . 3-(-2)
-2—-(-D 1;/[11
=-5
20b | x=4 B1
20¢ Area = l><5><5:12.5units2 B1
2
21 | Surface Area M2 (Cube &
=6x(5x5)—7(2.5)° +27(2.5)* Hemisphere)
Al
=169.63 ~ 169.6cm”

Carousell-examguru
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22

o |0226

022¢

B1 for pt C

B1 for
Perpendicular
Bisector

B1 for Angle
Bisector

B1 for Arc
around B

B1 for region
& Coordinate X

Carousell-examguru
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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

T 2(5-x0)(x+1) Eg: x+1

10-2x)(x+1
_ o ox+l 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 MA1
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=2x3%2x7 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
7o 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-examguru
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Marker’s Report on 4E/5NA Prelim Paper 1 2016

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+ 3.4x 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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Marker’s Report on 4E/5NA Prelim Paper 1 2016

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)(iii) | Cn (NU 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.

@ | plate) = 2 3) e 3)
3\15) 3.5

Carousell-examguru



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

_ 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 A
19(c) Acceleration = 1 % ms2 B1 Do not accept 3sf and improper fraction.
Distanes i | st s i B2 1M for shapes
o | . i 1M for Distance 150m, 350m and 450m.
400 ) i
00 L i
2001
LW
b 15 M 33 Tm:.:;.J
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Marker’s Report on 4E/5NA Prelim Paper 1 2016

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) ZAEB = £ 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 = 36 +§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.

Carousell-examguru
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Compound Interest

Mensuration

Trigonometry

Statistics

Carousell-examguru

MATHEMATICAL FORMULAE

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 = 3 r

1
Area of triangle ABC = Eab sinC
Arc length = r@, where @1s in radians

1 y )
Sector area = 5 20, where @is in radians

a b c

sinA sinB sinC

a’> =b* +c* —2bccos A

L
2

Mean =

S (T
Df XS

Standard Deviation =

FHSS/4E5NPrelim/4016/02/4048.02

]z
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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]
(i) ADEF = ACBF . [2]
D

[Turn over

FHSS/4E5NPrelim/4016/02/4048.02
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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/4016/02/4048.02
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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]

FHSS/4E5NPrelim/4016/02/4048.02
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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 )4
(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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10

5 @ @ Factorise 6x” +22x—40.

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

4x-2 6x+12

2

b i Express -
(®) @ P x+1 2x° =2

as a single fraction in its simplest form.

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.

(2]

[3]

(3]

[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,
(ii) ZADC ,
(i) LATB.

(b) Find the diameter of the circle given that BT = 8 cm.

T

(2]
(1]
(3]
(2]

FHSS/4E5NPrelim/4016/02/4048.02

Carousell-examguru

76



11

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 4 5 6 7

V | 140000 | 119000 | 101150 | 85977 p 62119 q 44881

(a) Find the value of p and of g. [1]

(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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12

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

9 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

(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]
(f) 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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14

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

(i)  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

FHSS/4E5NPrelim/4016/02/4048.02
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Answers
1 (a)
2 @)
(i)
3 (a)
(b)
4 (1)
(i1)
(iv)
5 (a)
(b)
6 (a)
7 (a)
©

Carousell-examguru
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4930 cm? (b) ) 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
1 = ii =|6. , =
6 4 5 g 123.60

= (246.20)
123.60

i (1 1),(0 1)[

122.60}

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

@) 3 (ii) 0.21 or -4.71
x -1

) 35° (i) 105° (i)  80°  (b) 13.4 cm
p =73 081 (nearest whole number), g = 52 801 (nearest whole number)
0<n<32 (d) -16250

FHSS/4E5NPrelim/4016/02/4048.02
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(b)

9 (a)

(d)
(e)

®

10 (a)

Carousell-examguru

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.

FHSS/4E5NPrelim/4016/02/4048.02
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Marking Scheme [EM P2]

1 (a)

(b)

Carousell-examguru

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 72(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)
.. 4LBCD = 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

83



(ii)

Carousell-examguru

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
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(i) BC= >
=7

wosoc-( |
“SH
)
o w2

Since AB =3 CD.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

® @) P y A Bl
1 — —_
6 4 5
9.80
(i) Q=|6.20]|--Bl and PQ 122.60
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.
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4 @

(ii)

(iii)

@iv)

Carousell-examguru

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

()  3a*+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—bzg (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

- — -- 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

xt =1

(i)

=6 --Ml

4x* —9x—4=6x" -6
2x* +9x-2=0 -- Ml
~9+./97 —4(2)(-2)
x:
202)

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

-- M1
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(b)

(b)

(©

(d)

Carousell-examguru

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 400) - 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 = 125000-60000 _ -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 xsin70° = 54.25317...
sin 60°

=543 m (to 3 sf) -- Al

(i) 307 =50 +70> —2(50)70)cos ZCAD --Ml

-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.

%(30)x = é(SO)(70)sin 21.7867°

x=43.3011 (to 6sf) -- M1

Let the largest angle of depression be 6.

30-1.75

tand = ————
433011

6 =33.1° (to 1 dp) -- Al

The largest angle of depression is 33.1°.

Carousell-examguru
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(c) 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
=442 m (to 3 sf) -- Al

9 (a) Lowest score = 82 —39 =43
So,s=3 --Bl
(b) Median = 61 marks -- Bl

(©) Number of students awarded Distinction = % x25=5 --Ml

So,x=71 -- Al

(d) Mean = % = 60.44 marks -- Bl

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

=10.2 marks (to 3 sf) -- Al

(e) 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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10 (a)

(b)

Carousell-examguru

By similar triangles,

x 6
x+12 9

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

Volume of teak used = %72'(9)2 (36) - %ﬂ'(6)2 (24) -- M1

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

Total volume of teak needed = 2x 2148.849 + gﬂ(2)3

=4331.208 cm® (7 sf)

Mass of teak needed = 4331.208x 0.63=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. — Al

End of marking scheme
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Mathematical Formulae

n
Total amount = P(l + L)
100

Curved surface area of a cone = mrl

Surface area of a sphere =4 2

1
Volume of a cone = 5 nrzh

4
Volume of a sphere = 3 o

1
Area of a triangle = E absin C

Arc length = r@, where @is in radians

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

a b c

sinA sinB sinC

a’=b?+c?>—2bccos A

M
By

Mean =

™M
~

Standard deviation =

(3
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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 (Q) ....ooooiiiiii [1]
() [1]
2 (a) Arrange the following numbers in ascending order:
1 l 3 )
—, 5-%, 522x107, 0.05.
20 4
ARSWET (Q) oo [1]
(b) State which of the following number(s) is / are irrational:
0.3, % JIx2J7, 33,
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]
CarousellMsthagdistuGirls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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4 Given that (2x — 5)(x + a) = 2x> + bx — 5 for all values of x, find the values of a and b.

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

5 Two numbers p and g, 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]

CarousellMsthagdistuGirls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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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

[\®]
™

™

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= .......cciiiiiiiia... [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

Q C B A
Find, giving reasons for each answer,
(a) ZLADC,
(b) ZCDQ,
(¢) LACE,
(d) ZCBE.
Answer (a).......ccoviiiiiiiiiinn.. ° 2]
(1) ° 1]
[0 ° 2]
(Ao ° 1]

CarousellMsthagdistuGirls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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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 $ ...t [2]
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4
13 (a) Given that (i) x 8 =1, find the value of p.

-2
y+1
(b) Simplify (2 > ZJ
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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

>
<
o5}
=
[
S
—_
=
A —
S

I
~
p—

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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16 (a) & ={x:xisanintegerand 1 < x<24 }
A ={ x:xis aperfect square }

B = { x: xis a factor of the number 24 }

C={x:x+1is 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 |ca

Answer (A) .......ooooiiiiini.n. 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(......... Y e ) [2]

CarousellMsthagdistuGirls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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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]
da I, with Betty. Thisisbecause .............cocevviiiiiiiiiiiiinn.n.
.................................................................................................. [1]
CarousellMsthagdistuGirls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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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=...cccoviiiiiiiiinnn... [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.ccooveeeeeeeeeeeciinnnnen.. 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 t |
|
[
40 |
[
20 - !
|
|
| , L .
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) the average speed of the train, in km/h, in the first 3 minutes.

ARSWEr (Q) «.veeeeeee e m/s? [1]
D)A) o m [1]
GI) 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

[

> time (s)

oo Y

90 150 1
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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.
Answer (a)d) R(........ s eeeeiees ) [1]
@) P(........ y eeeeiinn ) [2]
b) e units [1]
(€) vrieii [1]
d) o [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

g
o e
T

[ 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]
(€) o [2]
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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)

(b)

(0

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.

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)
(0)(@)
North
A
A
C B
Answer (@Q)(ii) ............coooii. ° 1]
(©@i) ... m [1]
End of Paper 1
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Mathematical Formulae

n
Total amount = P(l + L)
100

Curved surface area of a cone = mrl

Surface area of a sphere =4 2

1
Volume of a cone = 5 nrzh

4
Volume of a sphere = 3 o

1
Area of a triangle = E absin C

Arc length = r@, where @is in radians

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

a b c

sinA sinB sinC

a’=b?+c?>—2bccos A

M
By

Mean =

™M
~

Standard deviation =

(3

CarousellMsthadistGirls” School

Mathematics Paper 1 Sec 4 Prelim Examination 2016

111



Page 3 of 18

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.

B1
Answer (a) ........ 003095 .............. [1]
0.031 Bl
(b) ..ol PO [1]
2 (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
522x10°, — ,0.05, 5-%
Answer (a) 20 ............... 4 ............. [1]
(b) State which of the following number(s) is / are irrational:
03, Z. Jix2/1. 3.
5 B1
. 303
Answer (b) e [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.
2 2
% increase in surface area = w x100% M1
= 11.76-6 %< 100%
6
= 96%
96 Al
Answer ..., % [2]
CarousellMsthagdistuGirls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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4 Given that (2x — 5)(x + a) = 2x> + bx — 5 for all values of x, find the values of a and b.

2x*+2ax—5x=5a = 2x* +bx =5

2a-5 =0b

-5a = -5

a =1

b=21)-5
= -3

Answer a = ...........

1 p= -3

5 Two numbers p and ¢, 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% 3 x5 %k
22%x3
12

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.

Departure time from London (Singapore time)
= 02 16 Tuesday

M1

Arrival time at Singapore (Singapore time)

= 1551 Tuesday

Duration of Journey

= 13 h 35 min

Answer

5h
| L
19 16 00 16 0216
Mon Tue Tue
h min
15 51
- 02 16
13 35
Al

13 35 .
....... 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.

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

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

. 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.
R R S S

.................................................................................................... [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° M1

180° —84° )
LZADC = T (Base Zs 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]
(©)roorr. 2 ... ° 2]
(@) 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
D
C B
\
Answer In triangles JACDand BCE, ) e,
CD and CE ( sides of equil. ACDE )
AB and BC ( sides of equil. AABC)
o ........................... S R N Ny
o ACD = 00 LACE (Zotoqull A CT N[ (all criteria must be correct )
ZBCE = 60°— ZACE ( £ ofequil. AABC)
. LZACD = 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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4
13 (a) Given that (i) x 8 =1, find the value of p.

(22) x 28 =2°
2—2p+3 :20 M1
-2p+3=0

1

—1—
P 2

_ (2 y+l+1-y )2 M1

Answer (@) p = .....5% ... [2]

(D) oo 8, [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
>
<
o5}
=
[
S
—_
=
A —
S
I
[\)

o~}

o
~
p—

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
G1 correct shape
(-1,5)
G1 label turning point

and x-y-intercepts

v

-3.24 0 1.24 X
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16 () 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)
=23-7

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

Answer (B).....oovveeniiiiiiiiiii. [1]
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_ -7
17  Given that point A(4, 2) and AC :( 3 j

(@ Find |cal.

CAl= {7? +(-3)?
B1

= 7.62 (to 3 sf) Answer (@) ............ ... 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]

AP = OP- OA

OP = OA+ AP
4 —

= j+kAC
2

(3J47)

4-Tk
= J (shown)

243k

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

4-7k =0
k=2 B1
7
2+ 3(ij = 3é
7 7
Al
0 32
Answer (b)(ii) P(...".... L2
Mathematics Paper 1 Sec 4 Prelim Examination 2016
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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.

(d) 14n+2 =256
14n = 254
254
n = —
14
- 18l
7
B1
( All 3 must be correct )
Answer (a) p=..2.$ ..... s c]—ll2 s —100 [1]
T=4S B1
(D) e [1]
U=14n+2 B1
(0 e [1]
d) I dlsagree ...... with Betty. Thisisbecause ...........c.ccooevviiiiiiiiiiiiin )
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) S
2+8+6+x+4

3x+36
x+20

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

x >4

(¢) Mean =

> 2 M1

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 ---- 4320h
60 men ---- 3 huts ---- 72h

. Extra no. of men needed = 60 — 48

= 12
sa Al
Answer () ..o teeeeeccccnenen. newtons [2]
Al
(b) 12 ..................... men [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!
30 s T T
{
|
60 1 |
|
[
40 |
|
20 - !
|
|
| 1 | I
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) 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)(8())

1800 + 1200
3000 m

3000m

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

(i1) Average speed =

= 60 km/h i) oo 00 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 ij G1 label correct distance
1800 - E E |
: : : > 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.

Area of APQR = 30 units®.
y A T

v
=

04, 5)
/
R

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 (-8,0) 0(4,5)
| PO = Jl4-(B)F +(5-0
(i) —x PRx5=30
2 M1 = J144+25
PR = 2><30:12units = 13 units
. P(-8,0)
(¢) cos LZPQT = —cos ZPOR
_ 3
13
d) P(=8,0) T(4,12)
_12-0
=y -
Equation of PT is Answer (a)(i) R(4 , 0) [1] B1
y=0=1[x-(8)] Gi) P78, .0 )2 A1
y = x+8 13
D) oo units [1] B1
5
©) oo, 13 [1]
@ ... = X8 (1] Al
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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

3 odd nos. , 2 even nos.

1,3,4,6,7 Bl-- 0dd
1 /

(c)

B1

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.

3 1 2 3
b) i) P(odd, even) + P(even,0dd) = =x— + =x= or = 2x—x—
(b) (1) P( )+ P( ) N " 557 5
N
5
(i1)) P(both nos. <4) = g><l
' 5 4
Dy 1
10
+ 1 4 6 7 P(sum = prime no.) = &
1 5 | 7 210
3 4 7 9 10 = P
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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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)

(b)

(0

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.

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)
(0)(@)
North
A
A
C B
Answer (@Q)(i) ............coooni. ° 1]
(©i) ..o m [1]
End of Paper 1
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Mathematical Formulae

Total amount = P (1 + Lj
100

Curved surface area of a cone = vl

Surface area of a sphere = 477

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

Area of triangle ABC = %ab sin C

Arc length = 6, where 0 is in radians

1 .4g .
Sector area = —r?@ , where 6 is in radians
2

a b c

sinA sinB sinC

a’ =b* +c¢?> —2bccos A

Mean =

> fx
S

Standard deviation =

LA [Z_f)
Xf \Xf
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Answer all the questions.
1 (@ Giventhat 8 x 4and 3 y 2,find

(i) the least value of xy, (1]

(i)  the greatest value of x* 3°. [1]

(b)  Express as a single fraction in its simplest form

i XYz 2]
xy vz
2 2
(i) 2x° (x +y) z . 2]
X+y+z 6x
2 2
(©) Itis given that 2pg = th%.
Express ¢ in terms of p. [3]

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

AD /] BC, angle CDA = angle BAD = % radians and OA =20 mm.

B C

A 20 o D
2 1
(a) Show that angle BOA = 3 rad. [1]
(b)  Find the length of arc AB, leaving your answer in terms of . [1]
(¢)  Find angle BOC. (1]
(d) Calculate 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, AD = 60 mm. Find the area of the enlarged logo. (2]

Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016

Carousell-examguru 130



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% 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
b W
X Oa
(a)  Express, as simply as possible, in terms of a and b,
(i) ZX, [1]
() wp, [1]
i) yw [1]
(b)  Show that the line XY is parallel to the line WP. [2]
(c)  Find, as a fraction in its simplest form,
(i) area of WZP [1]
area of WXP’
(i)  areaof WZP (2]
area of 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]
(¢c) (i) Bydrawing atangent, 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 Q, giving your answer in hours,
minutes and seconds, correct to the nearest second. [2]
7 (a) Jim exercises on Monday and Wednesday.
Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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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 speeds ina 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

80

Cumulative
frequency /
60 ’

40

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]
(ii) 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]

Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016

Carousell-examguru 138



Page 12 of 13

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.
A

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, /#, 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.

»d
>

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]
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(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?

Justify your answer with calculations.

[4]
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Mathematical Formulae

Total amount = P (1 + Lj
100

Curved surface area of a cone = vl

Surface area of a sphere = 477

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

Area of triangle ABC = %ab sin C

Arc length = 6, where 0 is in radians

1 .4g .
Sector area = —r?@ , where 6 is in radians
2

a b c

sinA sinB sinC

a’ =b* +c¢?> —2bccos A

Mean =

> fx
S

Standard deviation =

LA [Z_f)
Xf \Xf
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Answer all the questions.

Express ¢ in terms of p.

g==t or g=ft———= or g=1=%

1 |[(@ |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 | LOty-2) 2]
3
(¢) |Itis given that 2pg =, f#

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

AD /] BC, angle CDA = angle BAD = % radians and OA =20 mm.

2
(a) | Show that angle BOA = 5 rad. [1]
ABOA s an isosceles triangle
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(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”
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% 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
$572.76. Calculate the value of R. [3]
R=322
(¢) | One day the exchange rate between US dollar (US$) 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
4 | 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.
y Z
P
b
< w
X 9a
(a) | Express, as simply as possible, in terms of a and b,
® | ZX=_b+9a [1]
. 3 1
() | = +3a) [1]
4
(i) -b —12a (]
(b) | Show that the line XY is parallel to the line WP. (2]
.= 3=
Since WP = ZXY
XY is parallel to WP.
(¢) | Find, as a fraction in its simplest form,
(@) areaof WZP _1 [1]
areaof WXP 3
@ |3 2]
6
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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

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

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.

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

(3]

[1]
[1]
(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]
Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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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.
(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 = ﬂh
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)
7 | (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.
Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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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. (1]
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
Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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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° (toldp)
(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. 2]
5.03km (to3sf)
Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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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 /

80

e

Cumulative
requency /
60 /

—

40

20

0 1 2 3 4 5 6 7 8 9 10

Time (hours)

(a) | Use the curve to estimate

(i) the median time, [1]

median = 6.9 hours

(ii) the interquartile range of the times, [2]

2.3 hours

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

Bay. (2]

Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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90%

(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
i |, (1]
¢ = 5.9 hours
(ii) e—a. [1]

e —a = 8 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
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]

5.32 hours (to3sf)

(ii) | standard deviation. [2]

standard deviation =1.86 hours (to 3 sf)

(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 is valid.

Median in June is 4<x 6.

Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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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.
A
B
Diagram I
D
(a) | Given that the volume of the solid cone is 6—34 m?, find the volume, in terms of
, of the frustum, Y. [3]
6 7 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
2
Al 4
A
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
Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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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.

Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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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 = 477

|
Volume of a cone = gmfzh
4
Volume of a sphere = gmf

1.
Area of triangle ABC = 5 absinC
Arc length=r6, 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 .....ociiiiiiiiii, Calories [1]

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

ARSWEr ..oiiiiiiiiii i, Calories [1]

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

21, 18%, 161, 14, 112,
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= i ittt [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

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)°.

ARSWET oo

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

A B

ARSWET oo

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

Answer &

@)

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

Answer &

[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 in terms of d .

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

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

ARSWET oot 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.

ARSWET o.oiiiiiiiiiiiiiiii i, cm [1]

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

ANSWEF i 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 o .o [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°,

(b) Find ZWO.

ARSWer ..., [2]
14 Two fair dice are tossed. Calculate the probability that

(a) both numbers obtained are even,

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

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

ARSWer ... [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 0738Tlme Time 073 8Tlme

0738 0738
Graph / Graph /1 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 I 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 ...........cccoiininn...
Graph I ..........coovnviiininn. Graph IV ......oooviiiiiiiii, [2]
(b) Write down what Edward might say based on the sketch of his travel graph
below.
Distance (km)
A
5__
—» 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 ...oooviii

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

\O)
A
=
v
()

25cm
T

Calculate
(a) PS

ANSWer ..o cm [1]
(b) PR

ARSWEr ..ot cm [2]
(¢) cos2QST

ARSWEF .o [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 o
Portable Drive 2TB 15% off
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 much less does she pay in total if she joins as a member and buys the
MacBook Air?

After she 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, 7', that she needs to

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.

Answer T= ..ottt [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.
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4(7a-3) N 52a+7) _5(5a-2) '
3 2

23 (a) Solve the equation

ANSWeEr @ = .......ciiieiiiiiiiiii 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= ... ...t [1]

(ii) other solution.

ARSWEr X = oot [1]

Carousell-examguru 171



17

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
4 D (8,3)
|
|
|
L ]
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(.......cc......... 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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Mathematical Formulae

Compound Interest

r "
= |+ —
Total amount p( +1ﬂﬂ)

Mensuration
Curved surface area of a cone = a7l

Surface area of a sphere = 4
i
Volume of a cone= EW ]

4 .
Volume of a sphere= Em‘-"’

Area of triangle ABC = —ll;ab sin C
Arc length= r#, where & is in radians

1. o — .
Sector area = —2*?"5 . where & isin radians

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

Mean =~%¢?

Standard deviation= \I f; = [%ﬁf}
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3

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 ..... I‘ é'l {3 I ........... Calories [1]

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

Answer ... \6 20, ... ICalories m

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

21, 133, lﬁif 14,1 ]E.
373 3

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

Answer G_Eﬂ [1]

3 (a) Given that 243+97* = 3% find the value of x.
5. -2x .9
T e
S5+
9 4

ety =% i
x—_}i_-: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?
(Give your answer in standard form.

Nuon ber of E?'l.hdts = 1‘:(.1{:-.‘1:‘- 2-“l+xlﬁq
= 34014 (5 £ig Tig.)
= 340 0*3 .sij‘?ij-l "
Answer 340){'(3{1]
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4

4 In the diagram, AB= AC, LABC =351°, AB is parallel to DC and AC is parallel

to ED.
B —
(a) Find x.
=180 2x51 (Sum of L5 1n A)
=38
L 3=39 Answer x = :f-? [1]
(b) Find y.

LDCA= =38" (aly £; MBI <D)
Y= (vo'-387 (iat Ls, acllED)
= \or®

Y = (o2 dnswengt®™ . MOL ..o 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
it
=

Total Number
of Memberships
o
F

LAy
=

; 4 ——
May June July
Month

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

| *ﬁﬂ“ﬂ’fswﬁﬁzeﬁﬁw ﬂ.‘.‘t?.ﬁﬂﬁg‘:\.f.ﬁ. "‘“"’jﬂ‘““\{
“‘»ﬂnﬁ’?f"..1..:‘.*:‘a?.f.‘?i'é‘{’rcu?:.’r._".{‘*._%E‘F_.J‘.LL‘%" Mk the_goaph wers. 4o,

Shdrk frow zeco s Hhe umgrwaﬂ'\w, Wil nok be Snificant: Tre [
w_ﬂpl\ e LJE rﬁg(_a\ -F' 14"., o -l-ly;, VAL 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 (AOBYN(AVB)

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

Answer ¢

(te) If PCO and QMR ={ },illustrate this information on the Venn diagram

below and shade PUQ.

Answer £

(1]

[1]

[1]
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6

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

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

when F =1,
i = Z2- 504

dl’.
4% 2504
d= 1-5Fm (3 5ig fia) Angwer 38 e B [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 = be fegular and L be large

.,
el

Answer ]q'cm [1]
A= 14om
(b) C&lculat:f ﬂ'}F capacity of the large size bowl.
oy
% &)
vﬁﬂﬂ;:’r
=843 -35ml Answer 343?5131! 2]

10 (a) Factorise completely g.ﬁx’ -hﬂ.ﬁtiy*‘
= * |
FX75Y

Zx-t4)(3rty)

_ Answer ...
= (15089 (-5x +0 £
(b) Factorise completely 9x” —4xy—18xyz+8y°z.
‘13.‘-'413-'1.5:‘ atyz Jrﬁﬂﬂ?.
= (4 x-4y) - ijz (1 -44)
S (@ ~242) (G -4y)

AP 0B g)St e gy) ()

Answer . X2y 85, ) SO 21
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7

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-)
lbjﬁr 40" =340
loy =320°
g'= 20"
S,Yy=20 -
Answer y= 20 e, 2]

(b) What is the name of the quadrilateral?
LB=100"
LB=90
(=100
£0=70° Answer BXC L, [1]

12 Calculate the sum of the angles a, b, ¢, d, e f. g, &, 1, j, k, I and m in this
diagram.

Sum of L5 af 12 pong s = 360" X2
= 4320°

Cum of Tntecior 2 of [}emsgﬂ.:[‘ib-‘lﬁx\?ﬂa

= la4q7
Sumn of intecor L € dingle = (507
AN p I A f noB n » -]
OAb +C 434 4 fﬁ \ +1+},+\1+L+¢1= 4329~ 144p°— (80

= 2300’
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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 ..‘?‘.'.“6115'?.5..-1.'?. “?fﬁxl*esfjﬁ\aﬁ+5

TR UBRNERENEONNL i i 1]
(b) Find ZW0O .
LOoWX=2F (base L of X)
A .
ZW0= 45— 23
'r-_\lg“
a
14 Two fair dice are tossed. Calculate the pm!;al:rilil}' that
(a) both numbers nhtai.?red are even,
I = & = .Ill__
RE1 c,'a PWL 'E:{ 3 a \
Answer s [ 1]
(b) the product of the two numbers obtained is a prime number,
Req'd probo= 2 = -
1 2 b 4
AW R T
(¢) the sum of the two numbers obtained is a prime number.
R&i{'j ?fﬂ\:}_"‘ -Lﬁ- = _5_-__
ik T 5
5
AMSWEr N Giisavissvavsinmimeiie [1]
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15 In the diagram, AB=CD=12cm, BC=CE =zcmand AB is parallel to EC.
D

1Z¢m

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

Answer . Jcigng\e DCE : .because . ABZDCT\2em(s)
. LABCELDCE (eorr /5, cElBG) (A)
JSEERE ST (5)

................................................ S ARCE AbcE “P"S) (3]

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

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

Answer
y
Y
when X =(, L~
Y= (1) (-3 3+ \L;-':‘:.".'_:_d_ %
‘jF 3!, )¢ ; HJ ( (2-3 - ink eccept
- , o
g -iekercepts (0,3) / \ cut =% and 3
e e 4 4 X H‘ln-ﬁ-trct?-k
N Ao 3 cud 3
~(2x4N2X-3)=0 /1
3('F—~|-Li_ar3
o -1 phecce pts ] \
(=% 0) and (3,0) |

b) Write down the equation of the line of symmetry of the graph
y=—(2x+1)(x-3). \
: Dae 3703 L
e4q n of lire &jm'\tJr\"Y L= e 2

-

+ien

sk
= | ,,L,
Answer ... %= UE sisinae [
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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‘ime 5 ETlITIE

073 0738
Graph / Graph 7 Graph /1] Graph IV

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

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

assembly.
Answer Graph I Dominie. ... Graph 17 . S%les .
Graph 11T ... PeNedick .. Graph v .. Noysius. . [2]
(b) Write down what Edward might say when given a sketch of his travel graph
below.
Distanece (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
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18 The cumulative frequency curve and box plot show the distributions of the marks
of 320 students for a Mathematics examination and 300 students for an Additional

Mathematics examination respectively.

320 A Marks of 320 students for a Mathematics Examination in 2016
- -

b 5 & I I R &
HEE s A 5
1 ¥ i T o ]
: i ]
280 : - ' i ]
MO “._' : __:’i.'_i R L T“‘ -]
EEaassRisENEE e P
: s - N I I ! "
§ ] gk Sm ; mEEREE
240 1= H ' : H
T FHT H -
I iy " i
] 1 ] 1
i b : i
200 i —
W [ 1
= ! - Dﬂ : =8 - T
. o
E f] I O
@ 160 4+ ?' 5
£ s R =
120 m ] mARERE ruw
1 { T :
L = 1 i HER
80 4
I I & 5
! ogd o7 COol
“.i. 1 -+ : H =
40 i ; .
L I,.;..‘ ; E. Lt
H L SEEE ENENNANE NN RSN N
:i i ]= : i 1 :.....-_: Lkt 1]
a= L] 1] ) I I L:I:I it 1
u_ I i ] { ¥ i i [ s d 1 'Y
1w 20 30 40 50 60 TO BOD 90 100
Marks

Marks of 300 students for an Additional Mathematics Examination in 2016

— :

i l 1 J e
12 35 51 60 96
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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 H\E“‘"‘ diany For. Rddikiongl
Mathomatics eXomiantion 1y lower than the median for the

Moadhe makics oxArunation .

(ii) A smaller proportion of the students scored less than 35 marks at the

Mathematics examination than at the Additional Mathematics
examination.

Foe e vpics exasinakion s hidhen than the lowier

uariie. oo Ahe Addidinal Methonalics examivtion. 1]

Answer ee hecause ..%E'..E‘.’}?r’ﬁﬁ.%mﬁﬁﬁ?:..........

19 (a) Express —x” +7x-5 in the form —(x-a)’ +b.
= =(oC-10) =
== (3 X -54(3)
=55 (.1‘_ 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
7 o
b 25cm >
Calculate
(a) PS
E':, Fj"!“"lqﬂﬂrﬂﬁr TLEOF'EE-{\’
PsE= 05 o423
FS_' 1 e
Answer %-cm[l]
(b) PR
Area of APES= lePE,K?S
Lx 25X PR = L X243y
PR=12E
25
= 6w,
Answer {?chm |2
(c) cosL05T
CosLEST= —CcoslQSP
.
P ]
I
Answer: . 2R i [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 $1188. 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 Aar? ¢
” WEE %95
Total Amount Payable = f30+ e
= .';Hl 5% GO

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

= §29.40
Answier § 2880 e 12

After he joined as a member and bought the MacBoek. 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= 040354+ 0-353)
= 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. Calenlate the volume of the pill box.

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

i
o
o
=)

ied | e kaij\«% of brapeziuem

Jr’ﬂil.n.e = -LI::I-
450
"n “}&n .* Ern

S

= i*an____ %
3 oty

kr'i‘.{.l. n{: ceofdl-38cHa, = ;lg1+qn45;

¥ 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-3) 4 K0(2a4%) = 35(5a-2)
b¥a ~F24100q +350= 335a- 150
(oFa=42%
A= &

23 (a) Solve the equation

Answer Gi#[i’-]

(b) Given that 2 is a solution of the quadratic equation 6{r-5)" + k =38, where &
is & censtant, find the
(i) value of k,
whien =1
b{2-5Y+\% =3%
k=38-5¢%
-\b

I

Answer "iL[l]

(i)  other solution.
A=5+(52)

=45 +3
=%

Answer 1_*5- .

11
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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

¥
t D(8,3)
|
I
|
|
: "
0 R
/F
(a) the coordinates of E.
Nees of ADEG= £ XEGX DG
< Vg
b = 1XEGX3
EG= Funids
" E(8-4,0)
L= E{ﬁ"rﬂ)
Answer Bt 0 5@
{b) the equation of line FD,
fradient of Fpa I
@4
=2
dl.
eq4n of lice FO - ':-]T—%-l"rﬂ
= @Wic s
= k-3
C :‘33 Answer \j* . [2]
R B S '
(¢) the coordinates of F.
J-Tntercept = F( 0O -3)
Answer F[Q,*:’]{]J
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25 In 2008, the International Court of Justice (ICT) awarded the sovereignty of the

18

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) (M

(ii)
(iii)

(b) A ship in distress sends a SOS signal for help at a location within the

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.

Construct the perpendicular bisector of line MP.
Construct the angle bisector of ZSMP.

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,

209

[2]
(1
[1]

(1]
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O Level Centre/ Index Number Class Name
/

. B o K 2T T

MARIS STELLA HIGH SCHOOL
J&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 = §m2h
4 ;
Volume of a sphere = giﬂ”

|
Area of triangle ABC = ) absin C
Arc length =@, where O1is in radians

1, . )
Sector area = Er 6, where @is in radians

Trigonometry
a b c

sinA sinB sinC

a’=b*+c*-2bccosA

Statistics

Mean = %

Standard deviation = \/ M - (&)
X \2f
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(@)

(b)

(©)

(d)

3a-6
Simplifty ——
Py 2a*-Ta+6

3x-1 6x+1
=

Solve the inequality

2
It is given that g = 4])2—2(] . Express p in terms of g.
\/ p+

(i) Express 4536 as the product of its prime factors.

(ii) Given that %36 = p, where k and p are integers and & is

as large as possible, find the values of £ and p.

(iii)  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.
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(b)

)

(ii)

(iii)

Carousell-examguru

LI
Pz(g _48)andQ= 2 |
0o —
4
Find the value of x given that PQ is an identity matrix. [2]

The price of a ticket in each category at the River Safari is given below:

Child: $20
Adult: $30
Senior Citizen: $14

Represent the above information as a 3x1 column matrix 4. [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

Given that C = BA, find C and describe what is represented by the
elements of C. (2]

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 1s 050°. AD=25m, DC=45m, DB="70m 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 42 metres stands at D and the angle of elevation of the
top of the tower from B is 37°. Calculate

(i) the value of A, [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 £ 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 |
2 4 7
(i) Find the column vector AC. [1]
(i)  Find the value of ‘ITC - 2@‘. 2]

(b)

OPC and OQA are straight lines and P4 intersects QC at B.
Given that a=3TQ, 07’=ﬁ, 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) OB, [1]
(iv)  OB. [1]

(¢)  Find the value of Area of AOBC . [2]

Area of AQBA
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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 LZACB and O is the midpoint of CD.
An arc with centre O, is drawn to meet C4 and CB at E and F’

5w

respectively. Given that ZEOF = TR

)

(ii)

find in terms of [,
(a) the angle ACB,
(b) the length of arc ADB,

(c) the area of the sector CAB.

find the area of the shaded region ADBFE, correct to 2
significant figures.

[1]
[1]
[1]

[3]
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10

(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) LCDA,
(i) LCOA,
(iii) 4DAE,
(iv) LEAZ,
V) LCAZ.

[1]
[1]
[1]
2]
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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10 (a)

(b)
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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 nd
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 imformation 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)

3a-6
2a*-Ta+6
_ 3(a-2)
" (2a-3)a-2)
3

= Al
2a-3 [Al]

(b)
3x-1 6x+1
=>

5 7
21x-7=230x+5 [M1]

-12=9x

1
x=-1- Al
3 [AT]

()

l4p* -5
q= #
p +2
4p* -5
¢ =--2=1 i
p +2
q’(p*+2)=4p*>-5¢q
p (@ -4)=-2q"-5q
2 _229°-5q  2q°+5q
q2_4 4—6]2

2 2
p== ﬂ or = 24 +§q [A1, minus 0.5 if no %]
q -4 4-q

@ ()  4536=2"x3'x7 [B1]

[M1]

() k=18,p=14 [BI]

(i) 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
2x-2=0
x=1 [Al]
(b)(D)
20
A=| 30 [B1]
14
(ii)
o[ 500 800 4z 20
700 1000 580 )| 14
_( 40720 i
52120
respectively. [B1]
(i)
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°-4DCA [M1]
=29.078°
=029.1° [Al,no mark if no 0]
(iv) Area of ABDC = %(70)(45)sin100.749°

=1547.36
=1550m> [3s.f] [Bl,Rifnotto3sf]

(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.tf)
The shortest distance is 34.4 m. [Al]
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(¢) Area of ABDC = %(70)(90)sin /DBC

=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

(i7) 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]

O) Solve the equation x* +5x-150 =0.

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? - [M1]
Area of town on Map A = 6—0
6.25

=96 cm’ ---—[A1]

Carousell-examguru
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(c) 6% cm’ : 60 km?

= 1 cm?: 9 km?

= lecm :3km ---- [M1]
= 1 cm : 300 000 cm
= 1 :300000 ---- [A1]

6 ()
(i) AC = AB+BC
{37 H3)
= +
2 ~7
-8
- Bl
(_5) B
R R [ -3
~2AB|= -2
ol 31 2)
[t
-11
= 12 +(=11)
=11.0 units (3 s.f.)
(b) Y <
(i) AP=AO0+OP
=—30—Q+§
=p-3q [B1]
(ii) PB--1Pai
5
1
=—(3¢- Bl
S(3a-p)  1BII

Carousell-examguru
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(iv) OB=Q0+0B
1
=-a+<(3¢+4p)

-5(o-g) 1

(c)
Area of AOBC B 2 x Area of AOPB N Area of AOBA [MI]
Area of AOBA Area of AOBA  Area of AOBA
=2 % l X E
3
== Al
2 [Al]
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10

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.f) (Accept 6.12 to 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]

213
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11

8 (@)(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
=073cm’ (2sf) [Al]

1,.\2 . S5
)—2x5(4) sm(ﬂ—a) M1]

(b)(i) LCDA+/LCBA=180° (4s in opp.segment)
LCDA=180°-116°
=64° [B1]

(b)(ii) LCOA=2x/CDA (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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12

(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
Df
8640

" 200
=432 mins [B1]

e

=\/378900_(43.2)2
200
=532 mins (3s.f) [A1]

(ii1) 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]

Carousell-examguru 215



13

9(b)(i)
le K
A R = 3 3
15 / = , .
W [B2]
s E R
== BE i@
: T W
22 W) j_. ::’
= . R fepcesent Reol
R l-’rr\- 1 Bly
W~ fL’rp“, Vi {(
15 14
Ii both are red) = —x —
(ii)(a) P( ) REY
5
== [B1]
11
3 5 17
(ii)(b) P(only one blue ball) = ZX_ZXE [M1]
85
— Al
231 Al

(iii)(c) P(both are of different colour)= 1-P(both red)-P(both blue)-
15 14 5 4 2 1

P(both white)

= 1—— —_— - X——-—X—
22 21 22 21 22 21
= 1 [Al]
231
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14

10(a) Value of the car at the end of 5 years = (0.9)5 x 100000

= $59049 [M1]
Overall percentage reduction = 100000 — 59049 x100% [M1]
100000
=40.951% [A1]

(b) Let x be the floor number of the flat to be purchased.
Price of a flat = 440000 + 5000(x - 2)
= 430000 + 5000 x [M1]

Loan amount = 0.9(430000+5000x)
=4500x + 387000 [M1]

(4500x +387000)x 1.8 x 25
Interest charge =

100
=2025x+174150 [M1]
Monthly instalment = i, [M1]
25x12

=21.75x+1870.50

21.75x+1870.50 <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)

Carousell-examguru
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Answer all the questions.
1 Write the following numbers in order of size, starting with the smallest.

44 08 08
77 s

Answer ......... s s s s s e [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 (@) «...oovvviiniiiiiiiiiinin. [2]

(b) Hence, find the number of files, pens and pencils each child received.

Answer (b) ........... files, ........... pens, ........... pencils [1]

. I 1
3  Itis given that LI —+—.
u v

(@) Find f whenu=1.2andv=04.

Answer (@) f= cooeeiiiiiiiii [1]
(b) Express u in terms of fand v.
Answer (b) .....ccooiiiiiiiii [2]
CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01 [Turn over
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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 (@) «ovee i [2]

(b)  Write down all the integers which satisfy 1—x<4+x<13—-2x.

Answer (b) ...oocooiiiii i [1]

CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01
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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 (@) oot e [2]

(b) Calculate the resistance of the circuit when 1.5 amperes of current passes
through it.

Answer (D)..c..oioviiiiiiiiiiiiii ohms [1]
(c) Sketch the graph of I against R.
I
Answer (¢) \(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]

CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01 [Turn over
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9  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 (@) .....cocvviiiiiiiiiiinn., [1]

(b) If the mean number of devices is 3.6, calculate the value of x.

Answer (b) ......ccooiiiiiiiiiiii, [2]

(c) If the median number of devices is 4, write down all the possible values of x.

ARSWEF (C) v, [1]

CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01
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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 (@) ....ooveviiiiiniiiniiiiiaian.. km [1]

(b) the average speed for the journey between Town Y and Town Z.

Answer (b) ......ccooviiiiiiiiiii, 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]

CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01 [Turn over
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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 it e e
...................................................................................................... [3]
15 &= {x: xis aninteger, 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]

CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01

Carousell-examguru

223



16 On the axes shown, Pis (—4,3), Qis (-3,-2) andRis (2, -2).

Find

(a)

(b)

(0

(d)

(e)

¥
1

PX

™ I
Q
—4
the gradient of PQ,
Answer (a)
tan PIA?Q R
Answer (b)
the equation of the line PR,
Answer (c¢)
the area of triangle POR,
Answer (d)

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) (..........

Carousell-examguru
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17

10

T; T, T3 T,

The figures T}, 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 r