Visit

FREETESTPAPER.com

for maxe papeus

£ Website: freetestpaper.com

-acebook.com/freetestpaper

witter.com/freetestpaper


https://twitter.com/freetestpaper
https://freetestpaper.com/
https://facebook.com/freetestpaper
https://freetestpaper.com/

Name Register Number Class _Calculator Model

MANJUSRI SECONDARY SCHOOL
X R F £

FTiTHEM

PRELIMINARY EXAMINATION 2017

Subject: Mathematics

Paper: 4048/01

Level: Secondary 4 Express / 5 Normal {Academic)
Date; 7 August 2017

Duration: 2 hours

Sefter: Mr Lee Beng Huat

Candidates answer on the Question Paper
Additional materials: Geometrical Instruments

READ THESE INSTRUCTIONS FIRST

Write your Name, Register Number and Class on all the work you hand in.
Write in dark blue or black pen in the spaces provided on the Question Paper.
You may use a pencil for any diagrams or graphs.

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

Answer all questions.

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

Omission of essential working will result in loss of marks.

Calculators shouid 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.

For m, use either your calculator value or 3.142, unless the question requires the answer in
tenns of 1.

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

The number of marks is given in brackets [ } atthe end of each question or part question.
The total number of marks for this paper is 80.

Marks Obtained

80

This paper consists of 15 printed pages including this cover page.



Mathematical Formulae

Compound Interest

Total amount = P(I + _r_}
100

Mensuration
Curved surface area of a cone = 7wl

Surface area of a sphere = 47/

Volume of a cone = %m'zh
4
Volume of a sphere = 3 w’

Area of triangle ABC = %ab sin C
Arc length = r 6, where #is in radians

Sector area = %rzé, where @is in radians

Trigonometry

a b ¢
sind sinB sinC

=0 +c*—2bc cos A

Statistics

Mean=-Zz-J~z—-

Stsadard devistion s JRuL {Zﬁ}
3f
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Answer all the questions.

l .
1 (a) Estimal%c, correct to the nearest whole number, the value o%ﬁ—? without

the use'flof a calcuiator.

AVEWEF  svnvonsuremsnrmann sxamenassannses {1l

(b) Write down the following in order of size, smallest first.
J0.35 35% 3.5 32

53
Answer ............ 5 i s A 2]
2 (a) Solve §l+15=9.
AnSWer x=........smsiissiinasessiniss 11
(b) Simpufi{ 15(x—13) +14(13 - x).
Answer .. e iiiinaneeeee 2]

3  During a sale] there is a discount of 15% on all items selling in a shop. If the discounted
price of a watch is $182.75, find the original price of the watch before the discount.




(@)

Simplify 18a% + 6ab™.

ANSWEF  ooeniveeiveennenscsscannceceecereen [1]
(b) Given that 4/2x4° =1, find the value of 7.

ARSWaF: M= i seidisaniaess |23
£={integers x:11<x<19}
A = {multiples of 3}
B = {prime numbers}
List the elements in
(ay 4,

Answer (1]
(b) A4ANB,

Answer (
(© (4uB).

Answer (1]
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6  Factorise completely 3ap +8bg —12aq —2bp .
ANSWEr it [2)
7  The plan of a museum is drawn to a scale of 1 : 500,
(a) Find the length, in metres, of a corridor which is represented by a line 10.5 cm
long on the plan.
ANSWEY  csvnnimaisasianisanssawe i 1]
(b)  The area of the floor of a bookshop is S00 m” Find, in square centimeters, its area
on the plan.
ARSWEF  covooeereerererrsenssesssssissnse. SO [2]
8

After Pluto is no longer considered a planet, Mercury is now the smallest planet while
Jupiter is sti]l the biggest planet in our solar system.

Planet Mercury has a mass of 3.3x10" kg and Jupitar has a mass of 1.898x10" kg.
How many times is the mass of Jupiter compare to the mass of Mercury?
Give your answer in standard form, correct 1o 3 significant figures.

AIEWBP. i savssansnsisiiniiaags 12}

4048/C1/FRERQ17
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The diagram shows a triangle ABC.

A
3x+7
3x-8
B C
2x+5

(a) One property of a triangle is that the length of the longest side must be less than
the sum of the lengths of the two shorter sides.
Form an inequality in x and solve it.

(b) Given also that the perimeter of the triangle is no more than 85 cm.
Find the largest possible length of the longest side, given x is a prime number.

4048/01/PRE2017
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10 Wwriteasa sir?-'glc fraction in its simplest fo z 2

Answer

. - . 1 . . 1
11 Given that n i% a positive integer and n——= 5. Find the value of n* + =
n n

Answer IEOPRURUHSIRSURORIE .| |
12 TheCEO HSOP the following line graph to show the annual profits made by the company
over a number years. -
1 Annual profits in million dollars
A —==0
) l
o
§ fsren - i : : |
! ‘ ! i
i | i _ i >
2006 2008 2010 2016 2017

State one aspect of the graph that may be misleading and explain how the annual profits
in 2017 can b projected wrongly.

ANSWET o.os veereenanann

4048/01/PRES2017



13 Giventhat x y=0.2:0.5andy::-:=—:1;-:-;-, findx:y:z

ANSWEF .. ciiisvsimisonrrtinsnesasormesrronamnras

3]

14  The diagram shows a pentagon and five equilateral triangles.
Calculate the sum of the angles a, b, c, dand e.




9
15 Jane can make 8 dresses in 7 hours. Judy can make 7 dresses in 6 hours.
if Jane and Judy continue to make dresses at the same rate, how long will it take them to
make 20 dresses? Give your answer in hours and minutes, to the nearest minutes.

Answer ......... hours ............ minutes  [3]

16 A, Band C are points on the circle centre O. PBQ and PAR are tangents to the circle.
Reflex ZAOB=x° .

(a) Given C is a point along the major arc 4B, express £ACE in terms of x.

(b) Express ZAPB in terms of x.

Answer LAPB= ...ooooeeereeeeeeeienne (2]

4048/01/PRE2017
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17 Iothe diagram, AE=3 cm, EC=7 cm, BC=7 cm and BD =17 cm.
Name a pair of congruent triangles, stating your case of congruency.

A
3om
E
Tem
r
B 7cm C D
N 17 cm "
FBIIWEE, 1 csrconlion syt s B enson apmssomageimsstymans manrsxmehalybansanasmneansfmadonmentnmayonpaas fonaderaci
. [3]
18 (a) Express 168 as a product of its prime factors.
Avewer 108 ..vvmnrmspmmmiviass Jo)
: e 168 | '
(b) Find the smallest positive integer m such that T is a perfect cube.
m
Answer m= . ....cccciireriirininaneene 12]

(c) Alice uses all 168 cubes of side I unit to make a cuboid. Each of the sides of the
cuboid is made up of more than 3 cubes. Find the number of cubes on each side of

the cuboid.

Answer ......by. .......by. ... 2]

4048/01/PRE/2017
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19

! T
X - X 1 -+ X
of of
Figure 2 Figure 3
y ¥
0% 0| ol
| Figure4 Figure S Figure 6

From the %::i}hs above, select one which illustrates each of the following statements.

(a) The unt of pressure y, exerted is inversely proportional to the surface area of a
cube, o sides x cm.

Answer FRONE »ivscssmnvicavsinssne  [L)
{(b) The sutﬂface area y, of a sphere is proportional to the square of the radius, x cm.
Angwar FigUee ......icssvcaawsnsnis [

(c) The total taxi fare $y, of a fixed flag down fees plus x metres of distance travelled,
given Ijcent is charged for every metre wravelled.

ANSWEE B svinvosisasessrassvie | A)

20 Sketch the giph of y= (x+3)5~x) on the axes below, indicating its turning point
and all the intercepts on the axes clearly.
v

1

A\ 4
>

B3]

4048/01/PRE/Z01T
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21 There are three mugs X, ¥ and Z. Mugs X and Y are geometrically similar.
The volume of X and Y are 512 cm® and 216 cm® respectively.

X

(a) Find the ratio of the surface areaof X to Y.

P 727 S SR ) |
(b) The volume of Y is given by the formula ¥ = 2>/ where / is the height 02f the
mug and r the radius of the circular base. Find the volume of Z which has S the
height of ¥ and twice the radius of the circular base of Y.

g OO - : Sl )|
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22 In the diagram, the vertices of a triangle 4, B and C are (-5,1), (5, 6) and (0,1)

respectively.

X

B(5,6)
A(=5,1) Y con
*

0
Find
(a) the equation of line BC,

ANSWEr i cesiseeseesmrissressasnsenines 2]

(b) the equation of the line which passes through 4 and is parallel to 3x+6y =35,

ANEWEE  vssiinsiiasamwwnviniwsse |23

(c) the area of the triangle 4BC.

ABSWEF oo evrriveissreanse e, UNIST [2]

4048/01/PRE/2017
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23 A frustum and a cone were obtained by slicing a conical container, height 2h, as shown
in Diagram I at the midway of the height. These figures were then attached to a cylinder,
height A4, to form a new container as shown in Diagram II. Watex was poured into the
empty container in Diagram II at a constant rate from the top and it took 33 seconds to
fill to the brim.

Diagram 1 Diagram li

Given that it took p seconds for the water to reach the container to a height of # and
g seconds to reach the height 24,

(a) Find the value of p and of q.

Answer p=..cee s @ e [3]
(b) On the grid in the answer space, sketch the graph of the depth of water (d) against
the time ().
Answer
4 Depth (a)
3T (T o ees STmmmmeRe e F
: : !
! \ i
i ) i
2n T T i ]
: -, ;
i { E
R R S S S b
i i :
+ | —— Time (1)
0p » q 33

(2]

4048/01/PRE/2017
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15

The diagram) below is part of the scale drawing of a rectangular field showing the
posttion of 3 [soccer players, 4, B and C. In the drawing, 1 cm represents 5 m.

: B
4 .

(a) The ball is placed in the field equidistant from 4 and B and 30 m from C.
By constructing suitable lines and arcs in the answer space above, mark and label
clearly:the position of the ball X"
2]
(b) 'Mc_asmre and state the distance between player A4 and the ball X
ARSWEF  icvsvinsinsisnmsseaverss T[]
() Both players 4 and C are to run for the ball.
Player 4 can run at a speed of 6 m/s while player C’s top speed is 7 m/s.
Who will get the ball first? Show your working clearly.
Answer Player .......ccoeevciinenennes [2]

--—-- End of Paper -—

4048/0V/PRE/2017
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Answer all the questions.

(a) Itisgiventhat H = X
m-n
(1) Find 4 when k=12, m=6and n=-3. (1]
(i) Express » in terms of A, k and m. [2]
... 9a’h 12ab’ : : R
(b) Simplify WT—&S—, leaving your answer in positive indices. [2]
a

(c) Solve the equation P

. =1. (3]
x+7 1l-x

(d) Solve the following simultaneous equations:

Sx—3y=22
y—4x+12=90 ' ' : (3]

(a) Alexneeds aloan of $45 000 to buy a new car.
Bank ABC charges an interest rate of 2.45% per annum compounded monthly.
Bank XYZ charges a simple interest rate of 2.65% per annum.

If Alex plans to take a five year loan, which bank should he loan from?
Justify your answer. (4]

(b) Alex buys the new car on hire purchase. He uses the $45 000 loan to pay the 30%
down payment and then makes monthly payments of $1950 for 5 years.

(1)  Calculate the cash price of the new car. 1]
(i)  Calculate the interest Alex has to pay in this hire purchase scheme. 2]

(iti) Calculate the rate of simple interest charged for hire purchase.
Leave your answer in 3 decimal places. (1]

(c) Alex took his new car for a road trip from Singapore to Bangkok.
Before the trip. Alex paid S$109 for 50 litres of petrol to fill up the tank.

In Bangkok, Alex paid a total of 9 408 Thai bahts for 320 litres of petrol he pumped
into his car.

Given S$1 = 24.5 Thai bahts.

Alex said that the petrol price in Bangkok is less than half the petrol price in
Singapore.
Do you agree? Justify your answer. B3]

4043/02/PRE/2017



3 (a) Given PQ = (;IJ and PS= [1’;].

@  Find |I°Ej| . 0]
(ii) Find the value of % such that P, Q and S are collinear. 2}
(i)  Find the coordinates of Q if P is the point (10, -15) [i]

(b) In the diagram, OA= 6a, OB=6b and 34N = AB. M s the mid-point of OB,

B

N
=
Express, as simply as possible, in terms of a and/or b,
@M AN, (1]
(i) ON, (1]
(iiiy NM. (1
P is a point not shown in the diagram such that 477 = 3MN.
(iv)  Find the position vector of P. 1]
(v)  Make two statements about the points O, 4 and P. 2]
Calculate the value of
area of ABMN ’

areaof ABOA (]




4 A photocopier pi’ints pages in either “black and white’ or in “colour’.

(a) Inonemintte, this photocopier prints x pages in black and white.

Write dowg an expression in terms of x, for the number of seconds it takes to print
one page if black and white. 1]

(b) Inone mi " te, this photocopier prints 2 more copies in black and white than it does

in colour.errite down an expression, in terms of x, for the number of seconds it
takes to print one page in colour. (4

(c) It takes i.ZLseconds longer to print one page in colour than it takes to print one page
in black and white. Form an equation in terms of x and show that it reduces to

x*-2x-100=0. [3]

(d) Solve the Tuation x*~2x-100 =0, leaving your answers in 2 decimal places. 2]

(e) Hence, fmt} the time taken in minutes and seconds to print 85 pages in colour,
Give your answer corrected to the nearest second. [2]

5 The diagram sh : Lvm circle, centre O and radius r cm. 4B is perpendicular to the
CD. Given that yB=9 cm and CD =6 cm.

4

(a) Express O‘? in terms of 7. [1]

(b) Show that the radius of the circle = 5 cm. B3]
{
(c) Calculate the area of the minor segment CDE. [4]



6 (a)

(b)

The first four terms in a sequence of numbers, w;, ¥z, 43, g, ..., are given below
u =1 +1=2
u,=2"+3=7
u,=3"+5=14
u, =4 +7=23

(i)  Write down an expression for us and show that us =34.

(i)  Find an expression, in terms of », for u,.

(iii) Evaluate uzo.

A toy manufacturing company makes toy boats and toy cars.

The following table is used in calculating the cost of manufacturing each toy boat
and toy car.

6 4
This information can be represented by thé matrix 7" = [4 2 ;j .

(i)  Labour cost $8 per hour, wood cost $5 per block and paint costs $3 per tin.

Represent the cost by a 3x 1 column matrix C.
(iiy  Evaluate the matrix V= 7C.

(iii)  State what the elements of ¥ represent.

(iv}  Giventhat ¥ =(80 50),
evaluate WV and explain what the answer represents.

(1]
(2]
(1]

(]
(2}
(1]

(2]




The stem and leaf diagram below shows the mass of 21 students.

Stem | Leafl

4 7738

5 0334666289
6 1247788

7 01

Key : 5|2 means 52 kg

Find
(i)  the modal mass, {1]
(i)  the percentage of students more than 62 kg. (1]

The box-and-whisker plot for the above distribution is shown below.

1 L 1 L1 A (B e
| 1 T 1 {
47 a b 67 71
(i}  Write down the value of @ and of b. [2]
(i)  Find the interquartile range. [1]
Two students are selected from the group.
Calculate the probability that only one student is at least 50 kg. [2]

4048/02/PRE/20}7



8
8 The diagram shows three markers 4, B and C placed on a horizontal ground.
The marker 4 is 250 m from C and the marker B is 400 m due West from 4.
Angle BAC = 65°

c North

250 m

65°

400 m

Diagram is not drawn 1o scale

(a) Calculate
(i)  the length BC,
(ii)  the area of the triangle ABC,
(iii)  the angle ABC and
(iv)  the bearing of C from B.

(b) An eagle is hovering vertically above 4.
The angle of elevation of the eagle from B is 18°,

Find the angle of depression of C from the eagle.

3]
[2]
(21
(1]

K
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9 Some information about a soda can is shown below.

Soda Can

Height (A): 1 1i4 cm

Outer Diameter (d;): 6.4 cm
Inner Diameléilr (d;):5.0cm

|
Density of soda: 1.2 glcm®
Safety Information: the soda can is to be filled to a maximum of 95% of its total volume.

Y —

o PRI e
Side view

|

[n this question, khc soda can (above) can be modelled as a cylinder with an inner

hemisphere that l's hollowed inwards (concave) at the base of the can.

(a)

(®)

e ]

’—' ~a

¥ 4 Y
ATy
A geylaliand 5
Calculate j
(1) the llaasc area, in square centimetres, of the soda can and [2]
(i) the 1rta.l volume, in cubic centimetres, of the soda can. 2]
|
The material used to make the wall of the soda can must be carefully chosen such

that the total mass of each filled soda can is below 620 g.

The manager of the soda manager proposed to use an alloy which has amass of
0.8 g for every 1 cm?® to make the can.

If the lhiclc:ncss of the soda can is negligible, will you accept his proposal?
Justify ym;lr answer with suitable calculation.

[6]




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

2
The table below gives the values of x and y connected by the equation y = 56-+ 2 6.
X

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

x | 1 | 15] 2 | 3 4 5
y | 62 | 24 | 07 | 05| 03| 06 | £ | 39

<))
-3

(a) Calculate the value of k.

(b) Using ascaleof 2 cmto 1 unit, draw a horizontal x-axis for 0 < x<8.
Using a scale of 2 cm to 1 unit, draw a vertical y-axis for -1<y<7.
On your axes, plot the points given in the table and join them with a smooth curve.

(c) By drawing a tangent, find the gradient of the curve atx = 1.5.

(d) (@) On the same axes, draw the line y:%.

(i)  Write down the x-coordinate of the points where the line intersects the curve.

(ii)  These values of x is a solution of the equation x* —x*+ Ax+B=0.
Find the value of 4 and value of B.

(1

(3]

[2]

{1
[2]

(2]

.. End of Paper 2 ...



Manjusri Secondary School
Preliminary Examination 2017
Elementary Mathematics 4048 Paper 1
Answer key

r

1(a) | 7

; 10) | 3505, V035, %% 35

2(a) | —18

2(b) { x-13

4(a) | 3224 ' ' i

4) | 1

5(a) | 11, 13, 14, 16, 17

5(b) | 11, 13, 17

S(c) | 14,16

6 | Ba-2bXp—49)

7(a) | 52.5 cm

7(b) | 3.6cm

20 cm* -

8| 5.75x10°

9() [x>5 -

9(b) | 28 cm ' o

10 Ix+4 3x+4
| or
(x+2)(x-2) x* -4

11 |27

12 | Data from Year 2007, 2009, 2011 to 2015 are missing.
The scale in horizontal axis is not consistent.
The line graph may not be sloping upward as it seem to be.

13/14:10:15

14 | 660°




17

15

8 hours 40 minutes

16(a)

1 360° - x) or 180° - Lx
2 _ 2

16(b)

x-180°

17

BC=EC=7cm
CD=CA=10cm
ZACB=/DCE=90°

. A4BC = ADEC (SAS)

18(2)

2°x3x7

18(b)

441

18(c)

4x6x7

19(a)

Figure 3

19(b)

Figure 5

19(c)

Figure 2

21(a)

16:9

21(b)

576 cm’

22(a)

y=x+1

22(b)

1 3
=——x~—0r 2y=-x-3
y 21 5 Y

22(c) |

12.5 units”

23(a)

p=3,q=12

4D4BI0Y/PRER01T
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23(b)

24(b) | 25+05m

24{(c) | Player A
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Preliminary Examination 2017
4 Express/ 5 Normal Academic
Elementary Mathematics 4048 Paper 1

Marking Scheme
1(a) | 52 -16 .
V27
1(b) | J0.35~0.59
35%=0.35
33 066 Mi
53
35
35%, /0.35, e 35 Al
2(a) | x+45=27
x=-18 Bl
2 (b) [ 15(x—-13)-14(x~13) M1
=x-13 Al
3 100 18275 M1
85
=$215 Al
4(a) | 34%p* B1
[}
4(b)| 22 x2*=2°
1
—+2n=0
2+ n Mi
e Al
4
5@ |11, 13, 14, 16, 17 Bl
5(b) | 11,13,17 Bl
5(c)| 14, 16 B1
6 | 3ap—12ag +8bg — 2bp
=3a(p —4g)+25(49 - p) Mi
=Ba-2b)(p—-49) Al

4048/01/PRES2017




7(a) | 1 cmn: 500 cm
lem:5m
10.5em:10.5x5=525m B1
7() | 1cm*:25m* M1
500
500 m” ; ~—=20cm’
81 1.898x10”
—s 5751
3.3x10% Ml
=575%10’ Al
.9(a) | 3x—-8+2x+5>3x+7 M1
x>5 Al
O) | Bx-8)+(2x+5)+(3x+7)<85 Ml
xﬁIO% B1
Largest possible length = 3x7+7 =28 cm Al
10 x . 2
x*-4 x-2
_ X+2(x+2)
c+2)x-2) Mi
__ 3x+4 & 3x+4
x+2D(x-2) x*-4 Al
(n=—)*=n 5 M1
n’ +_1_2_:51 +2
"
) Al
12 | Data from Year 2007, 2009, 2011 to 2015 are missing. Bl
The scale in horizontal axis is not consistent.
The line graph may not be sloping upward as it seem o be. Bl
(Do not accept: the vertical axis does not start from 0)
13| x:9y=2:5 Bl
yiz=2:3 Bl
x:y:z=4:10:15 Bl

4048/01/PRE/2017
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14 | Sum of nterior angles in pentagon = (5—2)x180° Ml
1 = 54(°
Sum of angles @, b, ¢, d and e = 5(360°) — 540° — 10(60°) M1
=) 660° Al
(deduct one mark if student assumed regular pentagon)
15 [ In 1 hour,
Janem % dresses. Judy made L dresses.
: 8 7. 97
th made ( (—+—) =— dresses.
Both ma c((? + 6) TS SS€S
Time to make 20 dresses = 20 + 27 1
42 M
=8.659 hour M1
= 8 hours 40 minutes Al
16 (a) | LAOB=360° —x M1
AACB;-—-;-(aso*’—x) or 180° —%x Al
16(6) | 204P< 20BP=90° .
LAPB=180° —(360° —x)=x—180° M1, A1
17| BC=EC=7cm Mi
CD=CA=10cm M1
ZACB+= ZDCE=90°
. AABC = ADEC (SAS) Al
18@) | 2168
2|84 Mi
2142
3121
71
L —
1
168=23x3x7 Al
18(b) | 168 7,
3x7 L M1
Nm =21
m =§.141 Al
g
18(c) | 168=2% x(2x3)x 7 Ml
=4I 6x7 Al

4048/01/PRE/2017




19 (2) | Figure 3

Bl
19 (b) | Figure 5 Bl
19 (c) | Figure 2 e Bl
20 ye B1 — correct shape
] 619
* B1-indicating
7 turning point
! } i T Bl -xand
/3 1 §\ y-intercepts
21@) | 512 _4
216 3
~ Surface area of x __[i]’ 16 M
Surfaceareaof y (3) 9
Ratio=16:9 Al
21(b) | Volume of Z
= 7(2r)’ %h
8 Mi
=—xm’h
3
=8y216
3
=576 cm’ Al
- = -
228) | Gradient BC = :_% -
Equation: y =x+1 Bi
1
22('3) m=——
2
y=mx+c
1=_%(_5)+c - ,,-=_% Mi
1 3
FRg g or 2y=~x-3 4
22(c) | Area = -!2-(5—1)(04-5) M1
= 12.5 units’ Al




23(a) | vol of small cone 3 [_1_]3 1 i
Vol of bigcone \2) 8
Val of small cone 1
Vol of frustum 7
Vol of small cone 1
Volof cylinder 3
p=33+11=3 -
g=3x4=]12 Al
23(b)
1 Depth(d) Bl1-
correct
= o = E s : shape for
' i i O0-por
: : ; g3
) :' """""" - T Bl -
: E ! carrect
E 1 ': shapes for
h : SRR T— + P-gs
: : :
_i E i— —» Time(?)
¢ P 9 33

4048/01/FRE/2017
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| " 24(a) | Censtruct the perpendicular bisector of 4B Bl
Mark the point X 6 cm from C. Bl
24(b) | 5%x5=2520.5m Bl
24(c) | Time taken 1o reach the ball
A: 2 =4.17sec Ml
6
c: 3-_?-: 428
Plaver 4 will get the ball first. Al
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Preliminary Examination 2017
4 Express/ 5 Normal Academic

Elementary Mathematics 4048 Paper 2

Answer key
1 (a)(i) 4
2 k 2

(a(i) ""“"’“(E]

1| 13
2a

1 © 203
L@ x=2and y=—4
2 | Q) Bank 4BC.
2 | (b)) $150 000

(db)@) | $12000
2 | (b)) | 2.286%
2 |(9 No
3 | (a)i) 25 units
3 (@) |-3.5 3
3 | @G [G9)
3 (h)(l) 2b-2a 3
3 (b](ll) 42+ 2b 3
3 | (b)) |b-4a =
3 (b)(iv) | 12a
3 | ®)X¥) | points O, 4 and P are collinear points/

form a straight line .
A is amid-point of OP / 04 = %OP-
: i

3 bXv =

(b)(vi) 5

4D48/02/PRE2D17
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3 i) | =
(b)(vii) 3
¢ @ |2
4 60
® i3
TP 60__60_,,
x=2 x
4 =—905 or 11.05
( d) x=—YUyor H
4 I(e) 9 min 24 sec
5 (a) 9—r
(b) (9-—}‘), +.32 =2
(©) 4.09 cm”
6 | (@) us=5"+9=34
6 (@A) |uy=r?+2n-1
6 | (a)(i) |959
6 | (®)D) 8
5
3
6 | (b)) |(83
51
6 | (b)(in) | Elements of ¥ represent the cost of
manufacturing each toy boat and toy car
respectively.
6 | (b)iv) | (9190)
The answer represents the total cost of
manufacturing 80 toy boats and 50 foy cars.
7 | @0 |6k |
7| (@ 33-;—% or33.3%
7 1 (b)i) |a=53,b=58 )
7 (b)(ii) 14 kg
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7 @ |2
35
bl =
8 (a)(®) 371l m
8 | (@@a) |45 %00 m’
8 (@G |376°
8 | (@Gv) | 0528
8 (b) 21.5°
9 [@@G [51.8cm’
9 | (aXi) |334jem’
: -
| P ]
9 | (b) Total mass of each filled soda can = 631.308 g
Will NOT accept the proposal, N
¥
I
10 | (a) k= EZ
0 | © Gratlient=-4.8 +0.5
(Rabge accepted from 5.1 to —4.3)
10 1 6XY | ipdvithetiiie 3 36‘.
10 { @) |x=2.1 £0.1o0rx=52%0.1
10 | (@)Gii) | A=-36, B=72
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Preliminary Examination 2017
4 Express/ 5 Normal Academic
Elementary Mathematics 4048 Paper 2

Marking Scheme
12
1 |@6) | H =
6—(-3)
!_ Wi . BI
@) | HVm-n=k
k 2
wore(2) "
k 2
—— 8 Al
R=m (H]
S ': .
) 90‘2b § 8653 _9X8 s .
¢ 4a° 12ab” 4x12 M1
3
a Al
© 5(11-x)+4(x+7) = (x+7)(11-x) M1
! x2-5x+6=0
(x-2)(x-3)=0 M1 Factorise
| x=2 or x=3 Al
r @ Substitute y=4x-12 into 5x—3y=22 7 M1 | Elimination method
Sx—3(4x—-12)=22 can be used
x=2andy=—4 Al Al
B | 11 Marks
2 | i 245 on
Bank ABC: Amount = 45 000 [1 + —————]*
ETTTI0, M1
=$50 858 M1
Bank X7 Interest = 45 000 255 5 = §5 962.50
. Inl 100 5 M1
Amount = $50 962
Alex should loan from Bank ABC. Al
l' . ) |

4XPSNA | MAJ MYE /P2 /2017



| (b)) | Cash Price:
100, 450000
30
a = $150 000 Bl
(b)(i) | Hire Purchase Price
45 000+ (1950%5x12 ) =$162 000 M1
Interest = $12 000 Al
(b)(iii) (e = 12000x100
1050005
=2.286% (3 d.p) Bl
(c) Price of 1 litre of petrol in
. 109
Singapore; — = §$2.18
in e e $ Ml
Bangkok: 974—0—8» = 29.4 Thai bahts
320
294
=—_ =8%1.20 M1
245
Half of Singapore price = —;-x 2.18=81.09
Since 1.20 > 1.09, [ do not agree. Al
11 Marks
@1 | JC) 7247 =25 units BI
@) | Po=nPs vy |Accept
-N_ [k 12 24
[24]"112] T but not
: *2 Al L =L
=3 12 24
@) | 5o=0pP+PO
10 (-7) (3
1 -+ =
-15) (24 \9
Coordinates of 0 = (3, 9) B1
®O | 2N =175
3




(b)(ii) | ON=04+ AN
=4a+2b Bl
®G | 37 08 —ON o
=p—4a Bl
O | - 3@ )
OP =0M ~3NM
=3b-3(b—4a)
=12a Bl
1
(b)(v) Points O, 4 and P are collinear points/
forma sitmight line Bl
Aisa n';Ld-point of OP/ 04 = -;- OP. Bl
| .. | Area off AAMN iR - o
0X03) | Srea ol]:ABMN °2 Bl
5 Arcaoﬁ ABMN 1
OV | S caof ABOA ~ 3 L
12 Marks
6
(a) L B1
60
(®) e Bl
(© 60’60 i M1 Form equation
x-2 ix
M1
60x-60(x~2)=12x(x~2) ASSeEEtD
x? - 2x~100 = 0 (shown) Al sumplify
- 2 - -— a e
® . 2 +4/(-2)* - 4(1)(~ 100) i
2(1)
x=-9.050r 11.05(2d.p) Al
© | Time taken = 85 (053 - |
:g =564 seconds
=9 min 24 sec B1

9 Marks




manufacturing 30 toy boats and 50 toy cars.

(a) OB=9-r Bl
(b) (9=r)? +3% =? Bl
81-18r+r*4+9=,* M1
=235 cm (Shown) Al
© 2BoC=3 Bl
£BOC =36.86%° or 0.6435 rad
ZCOD=173,739° or 1.287 rad
Area of sector = 1552 rx5* ar %x 5 x1.287 M1
=16.0875 cm”
M1
Area of AOCD = %-x‘lx 6=12 cm®
Area of req. segment =4.09 cm?. (3 s.£) Al
8 Marks
(a)i) |us=5°+9=34 Bl
@) |u,= n® +2n-1 . BiB1 |Blforn’
Bl for 2n—1
(a)(ii) | Uso=30%+2(30)~1
=059 B1
(b){@)
3 BI
3
(b)) % d. 3 8
£ [4 2 3) ¥
3
={® B1B1
51
(b)(iii) | Elements of Vrepresent the cost of manufacturing
cach toy boat and toy car respectively. Bl
b)(iv,
O |y (80 so{i] ={9190) Bl
The answer represents the total cost of B1




10 Marks

(a)(1) | Modal mass = 56 kg Bl |
@ | 7 100%=331% or33.3% 6c |
21 3 f
b)) [a=53 BI |
b=58 Bl i
(b)(i) | Interquartile range = 67 — 53 !
=14 kg Bi
SRR
21 20) (21 20 M1
=2 Al
35
7 Marks
@@ | BC? =250% +400* —2(250)(400)cos 65° Bl BI
BC =371.45
=371m (3s.f) Al
1 )
iy | Area= —(250)(400)sin 65°
(a)(ii) | Area= - (250)(400)s M1
=45315.38
=45300m® (3 s.£) Al
(a)(iii) | sin Z4BC _sin 65°
250 371.45 Mi
ZABC =37.588
Al
~37.6° (1dp.)
(a)(iv) | Bearing =90° —-37.6°
=0524° Bl
(b) | Let & be the height of eagle above the ground ;
h - |
— =tan18 i
o Bl
h=129.967 m
tan ZACE = _129‘967 M1 !
250 {
LACE =27.46° ’
Angle of depression = 27.5° (io 1 dp) Al
11 Marks

4XPSNA / MA/MYE/P2/2017




B1 — Points are plotted
correctly
B1 — Smooth curve plotted

f 9 | (@) |Areaof hemisphere= 27(2.5) !
! =39.2699 cm? |
¢ o M1 Any one part of Ii
! Atea of ring = 7(3.2* -2.5%) working shown |
’ =12.534 cm®
| Area of the base = 51.8048
=518cm® Al ,
B
‘i XD | oo hemisphere = %x-;i x 7(2.5) ;
" =132.7249 o’ Ml ! Any ope part of
i working shown
Volume of cylinder = zx3.2? x11.4)
=366.73696 cm®
Volume of the soda can = 334.01
© =334cm®(3s.f) Al
*w(b) | Surface area of the can Allow error from
=27(3.2)x11.4 4+ z(3.2)* +51.8048 M1 | part (a).to carry
=313.185 forward in this
=313 cm’ B1 whole part of
question.
Mass of the empty can using the proposed material {
=313.185 x 0.8 81
=250.548 g
Mass of soda in each can
=95% %334 % 1.2
=380.76 g Mi
Total mass of each filled soda can
=250.548 + 380.76 MI
=631.308¢g
Since 631.308 > 620 g, |
=T will NOT accept the proposal. Al ;
10 Marks |
10 (a) k=2 Bl
(b) | Refer to attached graph. Bl -~ Axes drawn to scale
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10 {c) |Tangen ! is drawn at the point x = 1.5 Bl .
: Refer tojattached graph
Gradient =—4.8 +£0.5 B1
(Range gccepted from ~5.3 to —4.3)
(d)(i) | Draw the line =_;E Bt
Refer to|attached graph.
(@@ |x=22%010orx=52401 Bl Bl
— .
@) | 2=+ u2;45 =% M1
6 x 6
¥ -x*$+36x+72=0
A=-34,B=17T2 Al Both correct

11 Marks
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Answer all the questions.

1 Express in set notation, the set shaded in the following Venn diagram.

ANSWer wauvnsivnasnaasenss 11

2 (a)  Simplify (3 42x)1+ x).

ARSORE - civisaiansnimvwnsvenssinngnasns L1

(b)  Factorise completely 32a -185°.

Answer ....... wereens [2]
3 Factorise completely 12bx — 6ay+ 8by — Sax.
AHEWBY isricosanivanmiviinsivsniorstis 2]
4 Write as a single fraction in its simplest form + .f £,
+x x" -4

Answer ...... .. senmwy s b2)




4
Show that for all p, where p is a positive intege
(7p-3)* ~4p(p-3)+6 is divisible by 15.

Answer

(2]

(a) Express S—6x—x* in the form p—(x+q)*.

ANSWEE ...eviivriranencniiaieine e [2]
(b)  Hence, sketch the graph of y =5—6x— x? indicating the y-intercept and the

coordinates of the luming point on the grapki.

Answer

(21




5
A bicycle remal shop uses the formuola C=5.5+3.5h 15 calculate charges for renta! of
bicyeles, where Cis the cost of rental and A is the number ef hours of rental.
{a) State the basic charge to be paid regardless of the munber of beurs of remtal.

01,15l SO | | |
(h) Mathew snd Ethan both ranted a bicycle each for different number of hours,

The difference in the cest of rental between the two of them 1s $i4,
Find the differeznce in the number of howvx of rental betw=zn the tws boys.

AnSREr. ..oviiiininiresranmennne 0. HOUTS [Z]

The diagrem shows an inverted pyramid with a capatity of 800 om®.

The depth of the liquid in the inverted pyramid, &, is enie-third the height, i, of the pyramid.
Calculate the volume of the liguid.

ARSWEE iiiiianecinsiimanasee 1eas O [2]




g
B
17.6 245
3e®
4 G
ABC is e triengle, where AR = [7.6 cm, BC = 24.5 cm and angle BAC = 38°
Find angle ABC.
Answerangle ABC= ..........e.... [3)
10 Jane plans to iravel back to Singapore from the United Qiapes

In Singapere, the exchenge rate is SGD $1 = USD 30.71;

Tn the United States, the exchange rare is USD 5100 = S¢D 5153,

Jaxe wants to change USD $1426 into Singapore dolars.:

Which country should Jane changes her money in order 19 get & better deal?
You must show your calculations.

Arswer TR R e O S - ) |
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7
Hector was arranging 315 one-centimetre cubes into a cuboid.
The perimeter of the base of the cuboid is 28 cm.

Each side of the cuboid hds a length greater than 3 cm.

Find the height of the cuboid.

Answer

..cm [2]
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12 The bar graph shows the COE price of small cars in Singapore over a period of 6 months.

COE PRICE OF SMALL CARS IN SINGAPORE

55000

53000

SGD(S)

51000

43000

Jan Feh Mar Apr May lune

Month

State one aspect of the graph that may be misleading and explain how this may lead to a
misinterpretation of the graph,

AMSWCE o it 53 aii s s e S A S0 i e m w IO B A B S T e S0 e

13 The diagram shaws an isosceles triangle,

AC is parallel to the x-axis.
Point B has coordinates (20, 25) and C has coordinates (30, 5)
Y s
B (20, 25)
A C(30,5)
(0] - x
Find the coordinates of 4.

ABIWBE: {ovsisiamisind gsvsnvissansnns ) [ 3]
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P

ABCD is a semicircle with centre O.
BED and AEC are swaight lines,

Angle COD = 70° and angle AED = 110",

(2)

(b)

Stating your reasons clearly, calculate

® angle ACD,

(ii) angle ADC,

(iti)  angle ABC,

(iv)  angle BFC.

Explain why BC is parallel to AD.

ARSWeEr .., .ovviivariniina

R R AR L]

R R L TR LT

Answer angle ACD= ., ..,

Answer angle ADC= ... .............

Answer angle ABC= ...........

Answer angle BFC=._,........

L R T R R L R

«afl]

1]

(1)

s sz G

.11
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15 The diagram shows a circle ABCD.

E is the midpoint of the chord 45.
ABCD is a rectangle.
DE=15cmand DC= 18 ¢m.

D

(a)  Calculate the area of triangle ADE,

i
Answer

(b)  Calculate the circumference of the circle.

Answer

e cm? [2]

v cm [2]
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! hd
16  The sketch shows the graph of y=3% xx™". ¢
The graph passes through the point 4 (1, 9).
A(1,9)
(a) £)] State a possible value of n.
P LRy ol R — [ (]
(i1) Find the value of k.
K= poirenanesionesmirsorsnannans [1]
(b)  Given that the cooidinates of B is (-2, 2.25), find the length of the line segment 4B.
FANEWEE s s i NS s h e [2]
17 (a) Express 3780 as the product of its prime factors.
ARSWOF oivisnuionsinssediiis 1]
(b)  Using your answe to part (a), explain why 3780 is not multiple of 49.
vy R S O SO SOOI e T [
{¢)  cisacomposite nymber and p is 2 prime number.

Find the values of jp and ¢ such that 3780 x - is a perfect square and c has the Jeast

value.
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Answer 1 acasavasnins weas (2]

Calculate the actual distance, in ldlometres, of the Bukit Timah Expressway.

18 A map of Singapore is such that 9 cm? on the map represent the actual area of 36 km?
on the land.
()  Express the scale of the map in the form 1 : 2.
{b)  The length of Bukit Timah Expressway on the map is 5 cm,

19

The table shows the prices of one litre of petrol and the discouns offered by leading petrol
companies

Company | Petrol price per litre Discount
A $1.723 -. 18%
B - $1.689 15%
€ $1.702 12% discount plus §3 off for every $30 sale
after discount

(a) Ronn wants to fill up his car with 55 litres of petrol at Company C.
Calculate the total amount Ronn paid for the petrol.

ANSWBE $scmincainsasy s 12}
{b)  Comparing Company 4 and B, show clearly which company offers a better deal.

Answer .. WP
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20 6000 customers participated in a contest where they have to guess the number of chocolates

in a big glass container.
The cumulative frequency curve below shows the distribution of their guesses.

s i frcpson o oy
£y
s = .
-
Y -
/1
Fy
ﬂ F -
e e s
: 3
: i I 5
Cumulative : EooE C
frequency i /.
75
A
1 A'»’l'ﬂf i e i 'T“{
o’
e St e T
1 1.1 9 3 )
1] !, Lial y - o LI )
% i3 topots e H343 b
Number of chocolates

The actual number of chocolates is 6000.
(2) Find the median.

Answer ...........covue... . chocolates [1]

®) Find the interquartile range.
Answer ..........ersmeee.... Chocolates [1]

(©) Find the probability that a customer, chosen at random, gave an estimate within 10%
of the actual number of chocolates.
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14
Gate B and Gate C are 400 m apart in a park. Gate 4 is such that angle 4CB = 105° and
AB=550 m.

(@)  Using ascale of 1 cm to 50 m and the line BC is q?rawn for you, complete the scale
drawing of triangle 48C. [

(b) A pavilion, inside the park, is located equidistant from the three gates.
By construction, find and label the position of the pavilion 2.
(© Measure and calculate the actual distance between Gate 4 and the pavilion P.

1]

(21

ANSWEF tvvvevieeiiiieeciiieenene M [1]
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- | 3 «“3 .
22 The position vectors of 4 Ymd Bare P and 4 respectively.

[——»
(a)  Find the length of jOB .

ARWBY s e g 1
(b)  Cis the point (0, p) where p > 0.
OC =404+408.
Find the value of p.
ANSWer P . i it 18
(¢)  What type of quadrilateral is OACB?
BIBWRF ssivecvunivismissssennsnase omms 113

23 In the diagram, angle AO8 = 90°, AC is parallel to OB and AC=7.1 cm.

AXB 1is an arc of acircle \‘{ith centre O and CYB is an arc of a circle with centre 4.
Find the area of the shaded region.

4 7.1

ARSWOF oicn wisivssennsseuvio SO0 15]
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24 In the diagram, ABCD is a parallelogram, ZS =p +2q and :4-3 =5p - 6q.

B Sp-6q A

=L

P+2q

2 D

(a)  Express, as simply as possible, in terms of p and q,

@

(if)

—

CB,

ABEWEF covicinusnmesigasvaniss vowsse LG
—_—
DB .

ARV siciniivinmnmmnremasia bl

(b)  Eis a point such that Ed. =p-2q.

®

(i)

— -—
Explain why DB is parallelto EA4 .

Answer .......

Beam AT Bas s W BN AR PR AR S A0 Sen AmnuaEmET awE

Find the ratio of the area of tnangle ADE to the area of triangle DBA.

Answer ....ooocvoininns

(K]

s (2

End of Paper



MATHEMATICAL FORMULAE

Compound Interest

Total amount = P[l + L]
100

Mensuration
Curved surface area of cone = vl

Surface area of a sphere = 4 77 7

Volume of a cone = %ﬂ?’zh
Volume of sphere = %mﬁ

Area of triangle ABC = %absiu (&
Arc length = »8, where @ is in radians
Sector area = %:-29, where @ is in radians

Trigonometry

a b ¢
sind sinB sinC

2

a® =b* +¢* —2bccos A

Statistics
Mean = -Z'—fi
T F

2
Standard Deviation = fo Z S

2 XS

] _P}



(a)

(b)

(®

(@

3
Answer all the questions,

)  Factorise —3x% 2x+5.

Ax+12
Simpi _____.__q ey
(& - Hy ~{Sx— 42"

It is given that d -—-‘J'Si}—{ ;
g

(i) Find  whene=4 and f=2 ,

() Expresseintermsefdandf

T 3x+2 1 x
Scolve th i e
clve the equation 5 7%3

Solve these simultaneous equations.
Tx+dy=~37
x=5y=17

{1]

{2

1]

{2)

(3]
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In one small packet of gummies, thereare both gsmmy bears and gnmmy snakes in two
colours; red and green. In a large packet, there are 10 small packets.

Green Red
5 5 Bear
The information can be represented by the matrix A =
4 6) Snake

()
(b)

©
(d)

(e)

Evaluate the matri:l\?‘! : 10A.

It costs $0.10 and $0.12 to produce 1 green and red gummy respectively.

Represent the cost of each colour of gammy in a 2 % 1 column matrix C in dollars.

Evaluate the matrix D = BC.,
State what the elements oX@ r¢present.

Another gummy-making company, Company ¥, packs 6 green gummy bears, 4 red
gummy bears, 7 green gammy snakes and 3 red gummy snakeS-ia one small
packet. The costs to produce one green gummy and one red gummy remain the
same. One large packet is also made up of 10 small packets.

Calcuiate the total cost for Company ¥ to produce one large packet.

i1

{1}

(1]

(1

[31
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(a) The diagram shows a regular hexagon.

c D

(i) Calculate the interior angle of a regular hexagon.

@) Itis given that 24G = BC. Find 22 0f tiangle ABF

area of triangle BFC

(mnz )J ) ns

3 4"

(b) @  Simplify

ii g+s
@® Given that %— & % , find the value of g.

(2
(23

(2]

(3]
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The first five terms in a sequence of numbers are given below.

(@
)

(©

(@

0,3,8,15,24...

Find the next two terms.

Find an expression, in terms of n, for the ath termn, 7,,, of the above sequence.

T, and T,,, are consecutive terms in the sequence.

Find and simplify asi expression, in terms of », for 7, -7, .

Explain why two consecutive terms of the sequence cannot have a difference
of 8.

(2]
(11

{3]

(2]
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5 Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

5
=x —-4x? 4=
& 2

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

X =].5 =] ~0.5 0 |- 05 1 1.5 2
y | -9.875| —2.5 | 1.375 2.5 p =0.5 |-=3.125 —35.5

(a) Find the value of p. [1]
(b) Usinga scale of 4 cih to represent 1 unit, draw a horizontal x-axis for —1.5< x<2.
Using a scaleof 1 cm to represent 1 unit, draw a vertical y-axis for —12< y < 4.

On your axes, plot the points given in the table and join them with a smooth curve. 3]

(¢}  Use your graph to find the coordinates of the maximum point of y = x’ -4xt + %‘ in

therange of —1.58 x<2, (1]
(d) Use your graph to find the solutions to the equation x> —4x* +6 =0, in the range

~-15<x<2. 3]
(e) By drawing a tangent, find the gradient of the curve at (—1, —2.5). 2]
@ @ On the same axes, draw the line y = ~3x-4 for —1.5<x<2. [1]

(i) Write down the coordinates of the point where this line intersects the curve. m
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6 The diagram shows a circle, centre O, with radius 15 e¢m touching another circle, centre C,
with radius 9 cm.

OCR and POR are straight lines and POR is a tangent to both the circles at points P and Q.

(a) State the value of angle COR and explain your answer. 2]

(b) Show that triangles OPR and COR are similar.

Give areason for each statement you make. 2

(¢) Find the value of arca of triangle COR

(21
arez of trapezum OCQOP

(d) Find the difference in the areas of the two circles.

Leave your answer in terms of 7. (2]
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7 A company manufactures and sells posters for decoration arid display.

(a)

(b)

The posters manufactured by the company are sold in Jocal shops and department stores.
In a particular week, the number of posters available f’pr sale in local shops and
department stores are in theratio 3 : 7.

Given that 160 more posters are available for sale in departinent stores, find the total

number of posters available for sale in that week. 2]

A shop owner bought x posters for $60 from the company.

(i) Write down an expression, in tenms of x, for the cost of each poster in dollacs.  [1]
I
|
I .

The shop owner decides to sell the posters at a profit of $1 each, =

{ii)) Write down an expression, in terms of x, for the selling price of each poster in

dollars. (1]

i
The shop owner managed to sell 10 posters at the selling price in (ii).

He decided to sell the rest of the posters at $5 each.

(if) Write down an expression, in ternmns of x, for the total amount of money in dol!ars,
that he collected from the sale of all posters. n
(iv) Given that the shop owner collected a total of $130 from the sale of all posters, write
down an equation in x to represent this information and show that it reduces to
x? —34x+120=0 31

(v) Solve the equation x* —34x+120=0. {3]

(vi) Find the cost price of each poster, 1
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The diagram shows a table used by an interior designer.

It is made up of a prism and ;% table legs for support.

10

The rectangle PORS lies on 4 horizontal plane.

T is vertically above X.

PS =120 cm, RS= 80 cm and WR = 50 cm.

Angle WRS = 58°.

Calculate

@
(»)
©
(d)
(e)

ws,
the volume of the prism,
TX,

XS,

e T

the angle of elevation of 7 from S.

120 cm

(3]
[3)
(2]
(4] =

(2]
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9 (aY Theamountof money,in dollars, spent by a group of 20 students (Group 4) in the month
of May is shown in the stem-and-leaf diagram below.

®)

®
(i)
(i)

~
sz .§
6 |2 3 1
71¢ Y 5 8® 9
8 0 & 5
9 2 3 8 9
101 5 8

Key 5|6 means$56

Find the mean amount of money spent by the 20 students. (11
Find the standard deviation of the amount of money spent by the 20 students. {1]
The mean and standard deviation of the amount of money spent by another group
of 20 students (Group B) in May were $70 and $12 respectively.

Use the information to conmunent on two differences between the two distributions.

(2]

John plays a game at a carnival. In this game, he has to pick 2 coloured bells from two
bags, 4 and B. He is only allowed to pick one ball from each bag. He has to pick one ball
from Bag 4, followed by another bal! from Bag B.

Bag A4 contains 2 red balls, 3 blue balls and 6 yellow balls.

Bag B contains 4 red balls, 1 blue ball and 4 yellow balls.

0N
(i)

Draw a tree diagram to show the probabilities of the possible outcomes. 21
Jobn will win a large prize if he picks 2 balls that are blue, a small prize if he
picks only one ball that is blue and goes home empty-handed otherwise.

Find, as a fraction in the simplest form, the probability that

(a) Jobn will win a large prize, (1
(b) John will win a small prize, (1]
(¢) Johnwill not win anything. | (1

3

pry O L
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12

A group of students are tasked to design, print and diswibute brochures containing tips to

save water 10 students in school, as part of the school’s effort to raise awareness of the
importance of saving water in school.

The students have been allocated a budget of $1200 to complete this task.

The students are required to print and distribute a copy of the brochure to each student and
teacher in the school.

Each brochure is printed on both sides of 2 shests of A4 size paper.

Students will be given brochures printed in black and white and teachers will be given
brochures printed in colour. They will have to purchase the sheets of A4 size paper and
toner cartridges from 4BC bookstore, which will be delivered to school.

In addition, the students are also tasked to design and print 50 copies of A3 size coloured
posters containing tips to save water, to be put up in all classrooms and various areas in the
school. They have sourced for an external supplier, XYZ supplier, to print the poste‘.rs‘ The
posters will be dclivereﬁ to school as well.

The information that the students require is found in Annex A, on the opposite page,

The students estimates that tl::ey have to distribute the brochures zo0 1360 students and 90
teachers.

(a) How many sheets of A4 size paper will the students require to purchase to print the
brochures for all students and teachers? 1

(b) How many toner cartridges will the students require to purchase to print the brochures
for all smadents and teachers? (3]

(c) Given that one of the students in the group is a member of 4BC bookstore and that the
students aim 1o reduce the cost as far as possible, determine if the amount of budget
allocated is sufficient to cover all costs.

Justify your answer with relevant mathematical worlsng. [6]



1y

2)

Cost of purchasing stationaries from ABC Bookshop:

13

Annex A

Item Description Unit Cost (excluding GST)
Ad Paper White paper

1 pack of 100 sheets $2.00

1 pack of 500 sheets $5.00

5 packs of 500 sheets each $22.50

10 packs of 500 sheets each $42.00
Toner Cartridges Black printing $136.00

{each cartridge is able to print

1200 pages)

Colour printing $140.00

(each cartridge is able to print

900 pages)

The above prices are subjected to 7% Goods and Services Tax (GST).

Member discount: 10% off total bill, after 7% GST

Delivery cost: $30 per trip (not subjected to 7% GST)

(Free delivery for minimum purchase of $200 in total bill, inclusive of 7% GST and after

member discount.)

Cost of printing A3 size coloured posters

Supplier: XYZ Printing

Item Description Unit Cost (excluding GST)
Black and White Posters 10 sheets $25.00

50 sheets $120.00
Coloured Posters 10 sheets $35.00

50 sheets $170.00

The above prices are subjected to 7% Goods and Services Tax (GST).

Delivery cost: $20 per trip (not subjected to 7% GST)

(Free delivery for minimum purchase of $200 in total bill, inclusive of 7% GST.)

End of Paper
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Answer Key

(a) ANB
2(a) -2 +x+3 !
3(b) 2(4a+3b)4a-3b)
3 (4b—3a)(3x+2y)
4 T 11x-10

(x+2)X(x-2)
5 (1p-3) ~4p(p-3)+6

=49p® —42p+9L4p* +12p+6

=45p° -30p+15

=15(3p° -2p+))

= forall p, (7Tp—3)* —4p(p—3)+6 is divisible by 15, {Shown)

6(a) 14— (x+3)°
6(b) I |
A
¥
I B8
I8 » o
; %
\ YR -X
7@ $5.50 '
(b) 4 hours !
8 29.6¢cm° (35.1.) |
9 119.0°(1d.p.) '
10 Amount of money Jane will get in Singapore
_ 1426
T 071
=SGD%$2008.45

Amount of money Jane will get in the United States

e x 1426
100

= SGD$2181.78




| Jane will change her money in the United States as she will get back more

Singapore dollars,
11 7 cm : o . "
12 in the graph, the data doesn't start at $0, but somewhere around $49000.
This makes the differences appear much larger proportionally.
13 .(10, 5)
14(a)(i) | 90°
14(=)(ii) | 55°
14(2)(iit) | 125°
14(a)(iv) | 75° _ ]
14(b) Angle BCE =35°(Angles in the same segment)
Since angle BCE = angle CAQO (by property of alternate angles),
BC'is parallel to AD
15 | Skent
15(b) 68.0cm
16(a)G) {n=-2
16(a)(ii) | 9 =3* x (1}-2
k=2
16(b) | 7.39 units
17(a) | 22x33x5x7
17(b) | Index of 7 is not af least 2
17(c) |ec=15
p=T7
18(a) | 1:200000
18(b) | 10km
19(a) | $76.38
19(b) | Company B offers a better deal.
20(a) | 6800
20(b) | 2600
20(c)

2
5




2lab

21(c) | Distance
=5.7(x0.1) x 50
=285 (¥5) m

22(a) | 5 units

22(b) |p=32




22(c) | Kite

23 12.6 cm?

24(a)(i) |- p~2q

24(a)(ii) | 4p - 8q

24(b)(1) =

=4(p-29)
-4 4

24(b)(i1) | 1




PHSS 4E EM MYE Paper 2 2017 Answer Key

No. Answer
1(a)(i) 3% - 2x+5=(3x+5)(1-x)
1(a)(ii) 2 '
x-7
1D d=15o0ord =1l
i 2
1(b)(i1) i S
5-d*f
1(e) x=1
1(d) x=-3, y=-4
2 50 50°
#=140 60
2(b) 0.10
“=lo12
2(¢) 11
i 1.2] |
2(d) The elements of D represent the cost to produce all the gummy bears and
gummy snakes in a large packet respectively.
2(e) Total cost = $10.80 + $10.60
=$21.40
3@ | 120° ;
3(a)(ii) 1
2
D | wn
P
3(b)(ii) g=3
4(a) T,=35
T, =48
4(b) T, =n* —lor (n+1)}(n-1)
4(c) Ty =T, =1’ +2n—(n’ -1)
=2n + i




No. Answer ~
4(d) 2n+1=8
n=335
Assuming that the difference between two terims is 8, the first consecutive
term is 3.5, which does not exist. Therefore, two consecutive terms cannot
have a difference of 8.
'or
The difference (27 +1) is an odd number. Therefore, two consecutive
i terms cannot have a difference of 8, which is an even number.
|
5(a) p=1.625 =
5(b) If ali § points plotted correctly,
otherwise, -at least 6 points plotted correctly.
Smooth curve
5(c) Maximum point = (0, 2.5) . -
5(d)_ From the graph, x=-1.1040.10 and x = 1.55 £0.10
5(e) Gradient=8.67 +3
5(H@) Correctly drawn line
S(f)(ii) | (-0.85, -1.4)
6(a) ZCOR =90°
tangent perpendicular to radius
6(b) ZOPR=90° (tangent perpendicular to radius)
ZOPR=ZCQR
ZPRO = £ZORC (common angle)
ZPOR = £ZQCR (corresponding angles, OP//CQ)
Hence, triangle OPR is similar to triangle COR,
(AA Similarity)
6(c) i
16
6(d) 1447 cm? B
7(a) i 400
7()(3) 60\
Y
F(o)(ii
(o)) { 60, 1]
= T x —- -—
| o)1) 6—00~+ 5x-40
b L x




7(b)(iv)

@+10+5x—50=130
X

-629-4- 5x-170=0

X
600 + 5x* —170x=0
5x> =170x+600=0

x* ~34x+120=0 (shown)

T(b)(v) x=30 or x=4

70)vi) | 82

3(a) 68.3cm

8(b) 204000 cm’

3(c) TX =424cm

8(d) X§=131 cm

8(e) 8=17.9°

a)(i) $80.15

9@y | 515.60

9(a)(iii) 1. The mean amount of money spent by students in Group A is higher

than that of Group B. On average, students in Group 4 spent more
money than studeénts in Group 5.

2. The standard deviation of the amount of money spent by students in
Group B is lower than that of Group 4. There is a smaller spread in the
amount of money spent by students in Group B./ The amount of money
spent by students in Group B is more consistent.




9(b)(3)

Bap A4 Bag B

wla
B

A O | o
a|a
1 "\
W o< % ox W

SENE@ | 1
| 33
SEI®) | 32
99
SO | 64
99
10(a) 2900
10(b) 6
10(c) Cost of purchuse from 4BC Bookstore

Total cost with delivery cost, after member discount
= $816.1425

Cost of purchase from XYZ Printing
Total cost with delivery

=$20+5181.90
= $201.90

Grand total cost
=$816.1425 + $201.90
=31018.04

The amount of budget of $1200 is sufficient to cover all costs.

!
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