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Mathematical Formulae
Compound interest

Total amount = P(1+L]
100

Mensuration
Curved Surface area of a cone = 7rl

Surface area of a sphere of radius = 47

Volume of a cone = %nrlh
4 5
Volume of a sphere = Enr

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

1 - .
Sector area = —2—r’9 , where @ is in radians

Trigonometry

a b ¢

sind sinB sinC

a* =b* +c* —2bccos A

Statistics
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—1.4* 4272 . o 3 A metal rod 4 has a length of 47 m, correct to the nearest m.
I (a) Calculate ———=— giving your answer to 2 significant figures.
4-17 A metal rod B has a length of 63 m, correct to the nearest m.

(b) Express 0.35% as a fraction in its simplest form. Find

(a) the least possible length of metal rod 4,
(b) the greatest possible difference in their lengths.

Answer: (a) [1]
Answer: (a) m [1]
(b) (1]
(b) m[1]
2 The universal set & is the set of natural numbers less than 14.
Given that B= {x: 2x -7 <19 <x +10}. 4 A charity carnival sells tickets to adults and children. The total cost of 3 adult tickets
(a)List all elements in B'. and 1 child ticket is $29. The total cost of 1 adult ticket and 3 child tickets is $19. Find

the cost of one adult ticket and the cost of one child ticket.

Answer: (a) B'= [2]

(b) On the Venn diagram, shade the region which represents 4’ ~ B'. [1]

3

Answer: Cost of one adult ticket = $

Cost of one child ticket = $ 3]
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5 The mean, median, and modal height of 4 men are 178 cm, 176 cm, and 7
173 cm respectively. Write down the heights of each man in ascending order.
Answer: cm, cm, cm, cm 2]
8
6 Benjamin wants to invest $30000 in a savings account for 5 years. He finds

information about two savings plans. Which of these savings plans should he choose

in order to have more money at the end of 5 years? Show your working clearly.

i —

//

/""—"‘""~\
Plan A Plan B

Simple interest of Compound interest

4% per year of 1.5% per year
\\_/,//
\—‘-—_//
Answer: Plan because [3]

It is given that y is directly proportional to the cube root of x. Find the percentage

increase in y when x is increased by 400%.

Answer: % [3]

A ball is dropped at random into one of the eight holes, numbered as shown in the
diagram below. The number under each hole gives the score obtained when the ball

drops into that hole. Each hole can only occupy one ball.

(a) State the probability of getting a score of 1.

Answer: (a) (1]

(b) Given that two balls are dropped at the same time, find the probability of scoring
(i) a total of 2,
(ii) a total of 6.

Answer: (b)(i) Y]
(b)(ii) (1
6
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9 (a) Express 315 as a product of its prime factors.

(b) On Youth Day, the teacher distributed 315 bookmarks and 90 pens equally
among the students for her classes. Given that each student received the same
number of bookmarks and pens with no leftover,

(i) find the largest possible number of students the teacher distributed for her
classes,

(i) find the number of bookmarks each student received.

Answer: (a) 1
(d)(i) 1]
(b)(ii) (1]
10 (a) Simplify %‘l—j%+i%'
Answer: (a) [2]

(b) The distance from Earth to the Moon is 384 400 km while the distance from Earth

to Uranus is 2.72394x10'”m. By how many times is the distance of Earth from

Uranus more than the distance of Earth from the Moon? Leave your answer in
standard form.

Answer: (b) [2]

7
2017 CCHY MYE 4ESN EMP1

11 Anarea of 8 cm? on a map represents an actual area of 0.03 km?. Calculate
(a) the area, in cm?, on the map , which represents an actual area of 6000 m?,
(b) the actual distance, in km, represented by a length of 7.9 cm on the map.

Answer: (a) cm? [2]

(b) km [2]

12 The diagram shows a circle, ABC with centre O.
TA and 7B are tangents to the circle.

ZACB =55°.
Find
(a) LZAOB,
Answer (a) ZAOB= 1)
(b) LATB,
Answer (b)  ZATB= ° 2]
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13 In the figure, O is the centre of the circle, OQ = OT =4 cm and QR =13 cm.

. . o o — (1
B, 5l AR et on thédicole, 14 The coordinates of 4 is (3,—5). Another point B is such that 4B = (9)

(a) Find lA—B|

Answer: (a) units [1]

(b) Find the coordinates of B.

(a) State the length of PS.

Answer: (b) ( i ) (1]

(c) Given the coordinates of C is (—1,m) and 4, B and C are collinear.

Answer: (a) cm [1] o o
Find (i) 4C,
(b) Find the length of the shortest chord. (i) m.
Answer: (c)(i) (1]
Answer: (b) cm [3] (i) 2]
9 10
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15 In the diagram, OR = OS, QO = PO and £PSQ = 32°. 16 (a) Calculate the size of each interior angle of a regular pentagon.

Answer: (a) °[1]
; ; (b)
P 0 0 R
(a) Show that triangles POS and QOR are congruent, stating your reasons clearly.
Answer (a)
P S
D C
In the diagram above, ABCDE is a regular pentagon. EPQA and ARSB are two squares.
Calculate
[2]
(i) reflex LPED,
Answer: (b)(i) °[1]
(b) Name another pair of congruent triangles. (ii) obtuse ZPAR,
Answer: (b)(ii) *f1]
(iii) acute ZERA .
Answer: (b)(iii) °[1]
Answer: (b) [1]
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17 In the diagram, CFE is a right-angled triangle. D is a point on CE such that 18 (a) Express —x” +3x—5 in the form —(x—a) -b.
ZCFE = ZCDF = 90°.

All the measurements are in cm.

Vs
c O
v
F
Show that triangles CFE and CDF are similar. .
Answer (a) Answer: (a) 2]
(b) Hence, sketch the graph of y = — x2 4+3x -5, showing clearly the turning point and
the intercepts, if any.
Answer (b)(ii)
yA
[2]
(b) Calculate CF. > X
Answer: (b) CF = cm [2
®) 2) 2l
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19 A wedge of cheese in the shape of a prism is cut from a cylinder of cheese of height 4 cm. 20

The diagram below shows the sketch of a straight line passing through three points
The radius of the cylinder, O4, is 8 cm and the Z40B= 42°.

P (-8,0), 00, 5)and R. R

P
0] 8§cm A

42°

0 (0,5)

8cm

B ' P(-80) | o

(a)  Write down the equation of the line.

(a)  The volume of the wedge of cheese is 100 cm?.

Show that the value of / is 4.26 cm correct to 2 decimal places.
Answer: (a) (2]

Answer: (a) ‘ (1]

(b)  Given that another line that is parallel to the line POR, passes through the point (4, 5),
find the coordinates of the y-intercept of the line.

(b)  Calculate the total surface area of the wedge of cheese.

Answer: (b) (__ , ) 2]
(c) The point R is such that PQ: QR is 1 : 2. Find the coordinates of R.

Answer: (b) cm? [3]

Answer: (c) (2]

16
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21

A team of 4 NPCC cadets took part in an orienteering competition.

The diagram below shows a scale drawing representing 3 checkpoints 4, B and C.
B is due south of 4.

In the drawing, 1 cm represents 0.5 km.

(a) Using ruler and compasses only, construct on the diagram,

(i) the bisector of angle ABC, [1]
(ii) the perpendicular bisector of BC. (1]
(b) A referee, R, is to be stationed equidistant from B and C and equidistant from 45
and BC. Find and label the position of R on the diagram. [1]
(c) The cadets are instructed to find a building D which is on a bearing of 210° and
2.5 km from B. Find and label the position of D on the diagram. (1]
Answer
North
A
B
c

2017 CCHY MYE 4ESN EMPI

22 The diagram below shows the distance-time graph of a cyclist’s journey.

Distance (km)

4
| —
-
AR
1/ o
PR S S >
0 10 20 30 40 50 60 Time (min)
The cyclist started from rest.
(a) Find the average speed for the whole journey.
Answer: (a) km/min [1]
(b) Find the distance travelled in the first 24 minutes.
Answer: (b) km (2]
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(c) Find the acceleration during the last 5 minutes.

Answer: (c)

km/min2[1]

(d) On the grid given below, draw the speed-time graph for the first 40 minutes of the

journey.

Answer (b)(ii)

.

0.5

0.4
Speed
(km/min) 0.3

0.2

0.1

0 10 20 30 40

Time (min)

3]
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Qn Solution Marks
1(a) -490 Bl
1(b) 1 BI
2000
2(a) 2x-7<19 19<x+10
2x <26 9<x
x<13 x>9 M1
B={1,2,3,4,5,6,7,8, 13} Al
2(b)
Bl
3(a) 46.5 Bl
3(b) 46.5 <length A <475
62.5 <length B < 63.5 Bl
Greatest difference in length = 63.5-46.5 m
=17m
4 Let x be the no. of adult tickets.
Let y be the no. of child tickets.
(1)x3: 9x+ 3y = 87 ---—- 3) M1
(3)-(2): 8x =68
_68
¥R
=8.50 Al
subst x = 8.50 into (1),
3(8.50) +y=29
y=29-3(8.50)
=3.50 Al
.. Cost of adult ticket is $8.50 and cost of child ticket is $3.50.
5 Third height: 176 x 2 =173 =179 M1
Fourth height : 4(178) — 179 — 2(173) = 187
Height in order : 173,173, 179, 187 Al
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6 At the end of 5 years,
Plan A: 30000(1 + (0.04 x 5)) = 36000 A
Plan B: 30000(1+0.015)° =32318.52 ML
Benjamin should choose Plan A as it gives him more money at the il
end of the five years
or
Benjamin should choose Plan A because $36000 >$32318.52
7 y=kVx
x=5% y, = K/5x Mi
= 5(k¥x)
=135y
% increase in y = 222 x100% Ml
y
3 -—
= @ %«100%
»
= L(VE_”O x100%
y
= (/5 -1)x100%
=70.9976%
=71.0% (3sf) Al
8(a) 1 Bl
2
8(b)(i) PR -
P(total is 2) = gX7
-3
T 14 Bl
8(b)(iiy | P(total is 6) =0 Bl
9(a) 315=3"x5x7 Bl
9(b)(i) 315=  3?x5x7
90=2x3*x5
HCF=32x5
=45
~. greatest possible number of students the teacher distributed the Bl

bookmarks and pens =45

9(b)(ii 2
()0 Number of books each student gets = —:;—):ix—l
3 x5 Bl
=1
0@ | 2", l4a
Sbe  15¢
_2a 15 M
S5bc  l4a
i N
7b
10(b) Number of times Earth is further from Uranus compared to the Moon
_ 272394 x 10"
384400 x 1000 Ml
=7.0862 x 10
— 3
=7.09x10"(3 5.f) Al
11(a) | 0.03 km?=0.03 x (1000m)’ M1
=30000 m?
30000 m? : 8 cm?
+5, 6000 m?: 1.6 cm?
. areaon map = 1.6 cm? al
11(b) 8 cm?: 0.03 km?
3
2. — 2
8cm?: 100 km
3
" 2.2 12
=8, 1 cm*: 300 km
3 M1
take sqroot, lcm: J— km
800
actual distance on ground = 7.9 cm x J—S(:;—O km
=0.48377 km
~0.484 km Al
12(a) ZAOB =2x55° (Zat centre =2 x £ at circumference)
=110° Bl
12(b) ZOAT =90° (tangent L radius) Ml
Al

ZATB =360°-90°-90°—110° (£ sum of quadrilateral)
=170°
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PS =26cm

Bl

4
. Z =—
In right-angled AQPO, N AB0 13

ZQPO =17.1027°

Let M = foot of the perpendicular from P to RS
In right-angled APMR,
; _RM
sin ZRPM = RP
: o - RM
sin 17.1027° = 2%
RM =26 sin 17.1027°
o RS=2x265sin17.1027° cm
=15.2924 cm
~15.3 cm (3sf)
.. the shortest chord, RS = 15.3 cm

Ml

M]

Al

14(a)

o
9
|A_1§| = 1% + 9% units

=9.05539 units
=9.06 units ( 3sf)

Bl

14(b)

AB=0B-0A
OB=AB+0A

(s
(¢

.. coordinates of B = (4, 4)

Bl

14c(i)

00
- (m_f 5]

B1

14c(i)

[m_: 5) ) k(;j

Ml

comparing terms, k = —4

2017 CCHY MYE 4ESN EMPI
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m+5=9
m=9(-4)-5 Al
=-4]
15(a) QO = PO (given) (S)
RO = SO (given) (S) Mi
ZROQ=4SOP (vertically opposite angles)(A)
. APOS and A QOR are congruent (SAS) Rl
15(b) triangle SPR and triangle RQS Bl
Or
triangle PSQ and triangle QRP
16(a - 0
(@ Each interior angle = (5—2);1—80—
= 108° B
16(b)(i) | reflex ZPED =90° + 108°
=198° Bl
16(b)(ii) | In triangle QAR,
ZQAR =360°-90°—90° — 108°
=172°
. obtuse PAR =72°+45°
16(b)(iii) P o
£ERA = 180 722 230 }®A = AR, triangle EAR is isosceles)
=ge
" acute ZERA =9° Bl
17(a) ZFCE = ZDCF (Common Angle) } Ml
ZLCFE = ZCDF =90°
= Triangles CFE and CDF are similar since 2 pairs of corresponding | R1
angles are equal.
17(b) ACFE and ACDF are similar,
CF _FE CE
CD = DF — CF —scale factor
CF _CE
CD CF
CF_11 Ml
3 CF
CF?2=33
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..... -t Y S [—— e  W— [ —) [S——) L, [ ) N Lo N [u—
CF =33
=5.74456
~5.74
. CF=5.74cm Al
18(a) —x2+3x-5
=- (xz —3x+ 5)
2 2
= = x2—3x+(2) —(1) +:5 #l
2 2
2
s (x = 2) + 25
2 4
2
_ 1 3 Al
()23
18(b)
y‘r
(+
- ¢ = —»x
,J_% =
-S <
BI (Sape & o)
&| ( (G‘Nlr* Ftb s“
'h,\M r’td ¢
%n\czf‘v.(\c.)
o
19(a) Cross sectional area of prism = 42 x 77 %8’ Ml
360°
. 42° 5
Volume of prism = xmx8° X h
360°
100 = 42 xrx8xh
360°
_ 360°x100
h= o
42° xmx 82
=4.26308
h = 4.26 (correct to 2 decimal places) Al

2017 CCHY MYE 4ESN EMPI
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190 Arc length = 34620" x2ntx8=5.86431cm Ml
Curve surface area = 5.86431 x 4.26308 = 25.00002267 cm? Ml
Total surface area
= [2x i xnx82] (2 x 8 x 4.26308) + 25.00002267 cm?
360°
=140.1238 cm?
~ 140 cm? (3sf) Al
20(a) gradient =%
. ; -
. equation of line |sy—8x+5 Bl
M1
200) Equation of parallel line is y = %x +c
5
At (4,5), 5 =3 @) +c
5
c~5—2
_3
T2
.. co-ordinates of y-intercept = (0,2%) Al
20(c) x:y=8:5
=16:10 Ml
- R=(16, 5+10)
=(16,15) Al
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21 =238
Answer - distance travelled in the first 24 min =4 + 2.8km
North = 6.8km
Method 2
Equation of line from #= 10 min to =24 min :
gradient of line = e
30-10
=02
Equation of line is y=0.2x + ¢
At (10,4), 4=02(10)+c
=2+c
c=4-2
=32
substx=24 intoy, y=02(24)+2
=6.8
- distance travelled in the first 24 min = 6.8 km
22(c) 0 km/min?
22(d)
4
0.5
0.4
Speed B
(km/min) 0.3
0.2
B\
0.1 :
Bl
5 >
= Average speed = 8%08 km/min 0 10 20 30 40 Time (min)
=%km/m n Bl
22(b) Method 1
Let distance from 7 =10 min to = 24 min be 4 km
Using similar triangle,
h 14 M1
—=—=scale factor
4 20
4x14 |
k= 20 '
27
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1. (a) Itisgiventhat S = %\/nz -b.
(i) FindSwhena=38,b=-7 and n=3. (1
(i)  Express n in terms of a, b and S. [3]
.5
(b)  Solve the equation —==5"". 2
) Vs [2]
(c) Factorise 9x* —25+12xy—20y. [2]
2
Wy Simpliy 2te=1 243 3]
x—4 4-x

Nancy is planning a holiday to United States. On 1 March 2017, she exchanged S$3000

into US dollars (US$) at Kumar’s Money Exchange at a rate of US$1 = S$x.

(a)  Find an expression, in terms of x, for the amount of US$ she received from [1]
Kumar’s Money Exchange.

On 15 March 2017, she decided to exchange another $$2100 into US$ at Lee’s Money

Exchange at a rate of US$1 = S$(x—0.1).

(b)  Find an expression, in terms of x, for the amount of US$ she received from Lee’s [1]
Money Exchange.

(c)  Given that Nancy received a total of US$3500 from the two Money Exchanges, (31
form an equation in x and show that it simplifies to 70x* —109x +6 = 0.

(d ()  Solve the equation 70x? —109x+6 =0, giving your answers correctto 4 [2]

decimal places.
(i)  Suggest a reason why one of the answers has to be rejected. 1]
(iii)y  Hence, find the exchange rate between S$ and USS$ offered by Lee’s 1]
Money Exchange.

(e) s it better for Nancy to change her currency on 1 March or 15 March? Justify 2]

your answer with appropriate workings.
CCHY Mid-Year Exam (2017) Mathematics Paper 2 /4ESNA Page 3 of 11

3. A cake shop sells 3 different types of muffins. The table below shows the numbers of
muffins sold over 2 days and the price of each type of muffin.

Chocolate Blueberry Cheese

Day | 12 25 10
Day 2 15 24 9
Price of each
thin, § 2.00 1.50 2.50

12 25 20

It is given that P = andQ =| 1.5 .
15 24 9 25

(2)
(b)
(©

(d)
(e)

Evaluate the matrix M = PQ.

State what the elements of M represent.

The cake shop is having a promotion by giving a 25% discount on chocolate
muffins, a 30% discount on blueberry muffins and a 40% discount on cheese muffins.

(i) Write down a 3 x3 matrix R, where the product of RQ will give the
discounted price of each type of muffin.

(ii)  Evaluate the matrix N = RQ.

Evaluate the matrix PN and state what the elements of PN represent.

Giventhat T = (1 1), evaluate the matrix TPN and state what the elements of

TPN represent.

(1
(1

(1]
(1
(2]

2]

CCHY Mid-Year Exam (2017)
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(2)

(b)

Bag A contains 1 gold medal, 4 silver medals and 2 bronze medals. Bag B
contains 2 gold medals and 5 silver medals. Peter draws a medal at random from
bag A, took note of the colour and placed it into bag B. He then draws a medal at
random from bag B.

(i) Draw a tree diagram to show the probabilities of the possible outcomes.
(i) Find, as a fraction in its simplest form, the probability that
(a) the medal drawn from bag B is a gold medal,

(b) the medal drawn from bag B is a bronze medal.

() The nth term of a sequence is given by T, = n? +2n 5.

(a) Write down the first 5 terms of the sequence.
(b) Which term of the sequence has value 163?
(i) The first five terms of another sequence are 1, 6, 13, 22, 33, ...

(a) By comparing this sequence with the sequence in part (i), write
down the nth term of the sequence 1, 6, 13,22, 33, ...

(b) Hence, find the 99th term.

CCHY Mid-Year Exam (2017)

Mathematics Paper 2 /4E5NA Page 5 of 11

(2]

(2]

(]

(2]

[2]

(1

(1]

5.

In Plantation 4, the total mass of the mangoes produced by each of 80 mango trees were
measured. The cumulative frequency curve below shows the distribution of the masses.

Cumulative Frequency

(a)
(b)

©

(d)

CCHY Mid-Year Exam (2017)

90

60

i-it
..l

i

!
)
I
&
[]

T
J
8
}

0 5 10 50
Mass (kg)

Use the graph to find the median mass.
In the following grouped frequency table of the mass of mangoes in the
plantation, write down the values of p and of g.

Mass 6<x<l14 |14<x<22| 22<x<30 [30<x<38]38<x<46

(xkg)

Frequency 4 p 14 q 24

Using your grouped frequency table, calculate an estimate of

(i) the mean mass,

(i) the standard deviation.

In Plantation B, the total mass of the mangoes produced by each of 80 mango
trees were measured. Their mean and standard deviation were found to be 29.1
kg and 10.4 kg respectively. Make two comparisons between the mass of the
mangoes produced by the trees in both plantations.

Mathematics Paper 2 /4E5NA Page 6 of 11
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6.

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.

4b

X a W

(a) Givethat WX = 12a and WZ = 4b, express in terms of a and/or b,

0 oz, (1

(i) WP, (1]

(b) Determine with justification, if the line XY is parallel to the line WP. 2]

(¢) Find

. Area of AWZP

() e, (1]
Area of AWXP
- Area of AWZP

(i) Areaof AYXZ @l

(d) Hence, find the area of WXYZ if the area of AWZP is 12 units”. [1]

CCHY Mid-Year Exam (2017) Mathematics Paper 2 /4ESNA Page 7 of 11
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Diagram I shows a trough where the base BCGF and the top ADHE are horizontal rectangles.
Each of the vertical sides ABCD and EFGH is a trapezium. It is given that 4D = 15 cm,
BC =11 cm, BX=9 cm and CG = 20 cm. It is fully filled with water.

Take 7r=2—2.
7

Diagram I

Diagram I1

(a) Calculate the volume of the water in the trough in Diagram L. 2]

(b)  All the water in Diagram [ is made to flow down through a hole at the top of the  [2]
cone in Diagram II. The water flows at a rate of 0.2 litres per minute. Calculate
the time taken for the water in the trough to be transferred, giving your answer in
minutes and seconds.

(c) The cone in Diagram II is of base radius 14 cm and height 18 cm. The cone is [4]
made to stand on its base. Calculate the height of water in the cone.

CCHY Mid-Year Exam (2017) Mathematics Paper 2 JAESNA Page 8 of 11



(@)

(b)

CCHY Mid-Year Exam (2017)

In the diagram below, ABD is a straight line. AB=7.5 cm, AC=11.8 cm and

sinZCBD = ‘—/—_3— s
2 €
11.8 cm
4 D

7.5cm B
Calculate
(i) sin ZACB, giving your answer correct to 3 significant figures, 2]
(i) £BAC, [2]
(iii) the area of A4BC . . [

Two military ships, Amaze and Brave left port P at 1000. Amaze sailed at 12
km/h on a bearing of 135°. Brave sailed at 18 km/h on a bearing of 050°. After
sailing for 3 hours, Amaze is at Island 4 and Brave is at Island B.

N B

135°

¢

A w

Calculate
(i) the length of 4B. [3]
(if)  the bearing of 4 from B. 2]
(i) Amaze later sailed to Island ¥ which is due east of Island 4. It is given

that Island B is due north of Island W. Find the distance BW. (2]
(iv) A helicopter is hovering at a height of 10 km vertically above B. Find

the greatest angle of elevation Amaze can have of the helicopter as it [2]

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

1
The variables x and y are connected by the equation y = %x’ + L. -10.
Some corresponding values of x and y, correct to 1 decimal place, are given in the table
below.
x 1 1.5 2 2.5 3 4 45 5
y 85 3.1 1 03 0.5 k 4.1 6.1

(a)  Find the value of .
(b)  Using ascale of 2 cm to represent 1 unit on both axes, draw the graph of

y=lx1+1—8——10 for 0<x<5.
2 x

18
(©)  Use your graph to solve —;—xz +—=15.

(d) By drawing a tangent, find the gradient of the curve at x = 3.

(e)  On the same axes, draw the graph of y=6-x for 0<x<5.

® O Write down the x-coordinates of the points where the two graphs
intersect.
(ii) These values of x are solutions of the equation x* + Ax> + Bx+C =0.

Find the value of A4, the value of B and the value of C.

(1]
]

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

CCHY Mid-Year Exam (2017)
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10. The table below shows the admission rates for three different tourist locations in Singapore.

Note: The 3-parkhopper package allows admission into all 3 parks within a period of 10

days.
(a)

(b)

CCHY Mid-Year Exam (2017) Mathematics Paper 2 /4E5NA Page 11 of 11

Per adult ($) Per child ($)
Zoological Gardens 33 22
Bird Park 29 19
Night Safari 30 20
3-parkhopper package 69 49

Mr Tan, a Malaysian, brought his wife and three children below 12 years old to
visit Singapore in June 2016. First, they visited the Zoo and the Bird Park. Later,
they decided to go to the Night Safari.

(i) Calculate the amount Mr Tan spent visiting the 3 parks with his family.

(ii) If he had planned earlier and purchased the 3-parkhopper package, how
much would he have saved?

His 3 children enjoyed their excursions at the parks and requested Mr Tan to
bring them to the parks during subsequent school holidays. Mr Tan came to
know about Wildlife Membership package. The details are as follows:

Membership Package Type Annual Fee ($)
Individual
Adult 112
Child 72
Family
2 adults and 1 child 260

* Add $15 for every additional child up to a maximum of § children in a family
Membership. Family membership is limited to a maximum of 2 adults and 5
children.

Membership benefits:

- Unlimited admission to Bird Park, Night Safari and Singapore Zoo;

- Complimentary tram rides at Bird Park and Singapore Zoo;

- Complimentary English language commentary tram rides at Night Safari on all
nights;

- 10% discount at all F&B outlets at all parks;

- 10% discount off regular-priced products at all retail outlets at all parks.

Should Mr Tan take up a membership package? If so, which package should he
buy? Justify the decision you make and show your calculations clearly.

|End of Paper|

(1]
(2]

(5]

" .

[ e
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2. Nancy is planning a holiday to United States. On 1 March 2017, she exchanged S$3000

(a) Itis given that S =</n? —b.
2 into US dollars (US$) at Kumar’s Money Exchange at a rate of US$1 =

(i) Find Swhena=8, b=-7 and n=3. [1

(a)  Find an expression, in terms of x, for the amount of US$ she received from [1]
(i)  Express n in terms of a, b and S. 3] o —
(b)  Solve the equation % =5, [2] On 15 March 2017, she decided to exchange another $$2100 into US$ at Lee’s Money
() Factorise 9x - 25+12xy - 20y. 2] Exchange at a rate of US$l- =S$(x-0.1).
_ (b)  Find an expression, in terms of x, for the amount of US$ she received from Lee’s 1]
(d)  Simplify 2 +3x-7 + w [3] Money Exchange.
x4 aox (c)  Given that Nancy received-a total of US$3500 from the two Money Exchanges,  [3]
(a)(i) S = §J* © ; form an equation in x and show that it simplifies to 70x* —=109x +6 = 0.
2 9x* —-25+12xy-20y
=16 - =(@Bx+5)(3x-5)+4y(3x-5) | Ml (d) (i)  Solve the equation 70x? —109x +6 = 0, giving your answers correct to 4. [2]
(i) S -—\/'n——_b =(Bx-5)Bx+5+4y) decimal places.
(ii)  Suggest a reason why one of the answers has to be rejected. 1]
—2;2 = m M (iii) Hence, find the exchange rate between S$ and USS$ offered by Lee’s [1]
o —pe 4S2 Money Exchange.
(¢) Is it better for Nancy to change her currency on 1 March or 15 March? Justify 2]

ol i

2 -
() 1*—3’;'—7%?—* @ 3000 (@)
Xi= =
5. 2195 _ = (=109)£4(-109)* —4(70)(6
(b)) —==5" _x +3x 7_9+3x -
Vs x4 (-4) (b) 2“(’)01 2(70)
] DR, "
-l=1-= | Ml _ X" ¥ 3x=7-9-3x 109+ V10201
2 b =3 © 300°+L(())01=3500 BT
=1= 2 _ x x-0.
= Al =X ‘116 3000(x—0.1)+2100x _ 3500 | M1 = 1.5 (exact value) or 0.0571 | Al (for both answers)
X= =
= x+4 Al x(x—0.1) (ii) The answer 0.0571 has to be rejected
5100x - 300 = 3500(x” - 0.1x) s substituting it into (x-0.1) will make

CCHY Mid-Year Exam (2017)
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your answer with appropriate workings.

3500x? - 5450x+300=0 | Bl
70x2 —109x+6 =0 (shown)

CCHY Mid-Year Exam (2017)
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the value negative, and thus inapplicable.

R1

(iii) The exchange rate offered by Lee is

US$1 = S$1.40.

Page 4 of 16
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(e) On | Mar:

S$3000 = US$(3]O%J =US$2000 l M1; evaluation step needed —I
On 1S Mar:
S$3000 = US$(] §00(()) 1) =US$2142.86

Since Nancy can exchange for more US$ on 15 Mar as compared to 1 Mar for the same

$$3000, she should changed her money on 15 Mar.
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3.

A cake shop sells 3 different types of muffins. The table below shows the numbers of
muffins sold over 2 days and the price of each type of muffin.

Chocolate Blueberry Cheese
Day 1 12 25 10
Day 2 15 24 9
Price of each
muffin, $ 2.00 1.50 2.50
12 25 10 20
It is given that P = andQ =|1.5].
15 24 9
2.5
(a) Evaluate the matrix M = PQ. m
(b)  State what the elements of M represent. [1]
(c)  The cake shop is having a promotion by giving a 25% discount on chocolate muffins,
a 30% discount on blueberry muffins and a 40% discount on cheese muffins.
(1) Write down a 3x3 matrix R, where the product of RQ will give the
discounted price of each type of muffin. [1]
(ii) Evaluate the matrix N = RQ. [1]
(d) Evaluate the matrix PN and state what the elements of PN represent. 2]
(e) Giventhat T =(1 1), evaluate the matrix TPN and state what the elements of

CCHY Mid-Year Exam (2017)

TPN represent. ‘ [2]

15 24 9

88.5

(b) The elements of M represent the total amount of money collected from the sale of 3

12 25 10]>°
(a) M=[ JI.S
2.5

types of muffins in Day 1 and Day 2 respectively. | Al (accept alternatives with

keywords)
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The elements of PN represent the total amount of money collected from the sale of

muffins during the promotion period on Day | and Day 2 respectively.

(&) TPN=(1 1 )(5925] (12045)

The elements of TPN represent the total amount of money collected from the sale of

muffins during the promotion period over 2 days. | Al

CCHY Mid-Year Exam (2017)

Mathematics Paper 2 /4E5NA

(a)(i) Answer:
Al

—

Qi

(b)(i) P(medal from B is a gold medal)

134222

=—X—t—=X—+—=X—

78 7 8 78

15 T
56

Page 7 of 16

e Gt N el e s e e

ENEEN

- I —d ——— S | ) S PR——— Pe— ed [TV L [R—— LV——) P
075 0 0 4. (a) BagA contains | gold medal, 4 silver medals and 2 bronze medals. Bag B
©@OR=| 0 07 0 contains 2 gold medals and 5 silver medals. Peter draws a medal at random from
) bag A, took note of the colour and placed it into bag B. He then draws a medal at
0 0 06 random from bag B.
075 0 0Y20 1.5 (i) Draw a tree diagram to show the probabilities of the possible outcomes.  [2]
©)G)N=| 0 07 0 [|15]|=|1.05 Al
0 0 0625 15 (ii) Find, as a fraction in its simplest form, the probability that
15 (a) the medal drawn from bag B is a gold medal, 2]
12 25 10) 59.25
(d) PN = [15 24 9 J 1.05 =( &5 J Al (b) the medal drawn from bag B is a bronze medal. m
1.5 ’

Gold

3
8
5

\kSilvcr

1
7 Gold
3

\ZS.
ilver
1

Gold

Silver

Bronze Z< Gold
5

Silver

1

Bronze

2 1

Ml

=—=X—

CCHY Mid-Year Exam (2017)
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A2; deduct 1
mark for each
error

(b) P(medal from B is a bronze medal)
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4(b) (i) The nth term of a sequence is given by 7, = n* +2n-5. 5(a) Use the graph to find the median mass. m

(a) Write down the first 5 terms of the sequence. [2] (b) Inthe following grouped frequency table of the mass of mangoes in the 2]
plantation, write down the values of p and of g.
(b) Which term of the sequence has value 163? 2]
. Mass 6<x<14 | 14<x<22| 22<x<30 [30<x<38]38<x<46
(i) The first five terms of another sequence are 1, 6, 13,22, 33, ... (xkg)
(a) By comparing this sequence with the sequence in part (i), write (1] Frequency 4 P 14 g 4
down the nth term of the sequence 1, 6} 13,22,33, .. (c)  Using your grouped frequency table, calculate an estimate of
(b) Hence, find the 99th term. [1] (l) the mean mass, [2]
(i) the standard deviation. [1]
(b)(i)(a) First 5 terms: —2,3,10, 19, 30 [ A2; deduct | mark for each crror§| (d)  In Plantation B, the total mass of the mangoes produced by each of 80 mango [2]
trees were measured. Their mean and standard deviation were found to be 29.1
() n* +2n-5=163 kg and 10.4 kg respectively. Make two comparisons between the mass of the
mangoes produced by the trees in both plantations.
n* +2n-168=0

(n=12)(n+14)=0 —_ T
n=12 or -14 (rejected) (R} Median mass = g

. =19—4= =66_726= Al
The 12 term has value 163. (b)p=12-4=8 g=56-26 30

(i)(a) T, = (nz +2n-5)+3= nt+2n-2 Al (c)(i) Estimated mean mass
| _ 4x10+8x18+14x26+30x34+24x42 Kb M1; for mid-values into formula
(b) r 80 C
; ) =322kg| Al
T, =(99)% +2(99) -2 |

=9997 | (ii) Standard deviation

_ 89472_(2576 g
80 ) *
=9.031 kg

YV 80
=9.03 kg (to3s.f)

(d)-  Since mean mass of A is higher than mean mass of B, the average mass of mangoes produced in
plantation A is heavier than that in plantation B.

- Since standard deviation of A is less than standard deviation of B, the mass of mangoes
produced in plantation A is more consistent than that in plantation B. Al

CCHY Mid-Year Exam (2017) Mathematics Paper 2 /4E5NA Page 9 of 16 CCHY Mid-Year Exam (2017) Mathematics Paper 2 /4E5NA Page 10 of 16
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6. In the diagram, WXYZ is a trapezium and WX is parallel to ZY. The point P on XZ is such that 1 ZPxh
ZP:PX=1:3and WX:ZY=3 4. - Areaof AWZP 377" 1 (d) Area of AWZX =4 x 12 = 48 units?
D reaof aWxP 1 =34
€a 0
—x PX x h 16 -
. Z 2 Area of AYXZ = — x 12 units
)}
(i) Area of AWZP 3 )
P 4b Area of AYXZ = 64 units
_ Areaof AWZP ‘Area of AWZX Area of WXYZ =48 + 64 units?
- eao = uni
' < Arez; of AWZX  Areaof AYXZ =112 units? Al
A 12a W | WX xh
: e - , . M1
(a) Give that WX = 12a and WZ = 4b, express in terms of a and/or b, Ex ZY xh
W [ -,
4 ZY
@ wp, (m - Ly
44
(b)  Determine with justification, if the line XY is parallel to the line WP. 2] 3 -
== | Al
(c) Find 16
(1) %%, (1] 7. Diagram I shows a trough where the base BCGF and the top ADHE are horizontal rectangles.
cao ‘ Each of the vertical sides ABCD and EFGH is a trapezium. It is given that AD = 15 cm,
- Area of AWZP . BC =11 cm, BX=9 cm and CG =20 cm. It is fully filled with water.
Area of AYXZ 2 Take 7 = 2
7
(d) Hence, find the area of WXYZ if the area of AWZP is 12 units?. [1]
ey e (b) ZF = 27X = 16a
(a)(i) ZX =ZW +WX 3
= 4b+12a | Al T = X7+ 27
=(4b-12a) + 16a | Ml
(ii) ZP = %ﬁ SAb+a
= -b+3a - EWP
== auen Since XY :iWI3 XY is parallel to WP Rl 2
WP =WZ + ZP 30 ' :
=4b+ (-b +3a) e
=3b+3a - ¢

Diagram I

Note: 1 mark overall is penalized if students

missed out the vector symbol Diagram IT

CCHY Mid-Year Exam (2017) Mathematics Paper 2 /J4ESNA Page 11 of 16 CCHY Mid-Year Exam (2017) Mathematics Paper 2 /4ESNA Page 12 of 16



(a) Calculate the volume of the water in the trough in Diagram 1.

(b) Al the water in Diagram | is made to flow down through a hole at the top of the
cone in Diagram I1. The water flows at a rate of 0.2 litres per minute. Calculate
the time taken for the water in the trough to be transferred, giving your answer in
minutes and seconds.

(¢)  The cone in Diagram 11 is of base radius 14 cm and height 18 cm. The cone is
made to stand on its base. Calculate the height of water in the cone.

(a) Volume of water

= Bx(11+15)x9]x20cm3
=2340 cm?

(b) 0.2 litres = 200 cm?

min M1

=11.7 min= 11 min 42 sec

Time taken = 2540
200

(c) Volume of cone =
Alternative method for (c):
1

122 o 3= 3
3T 147 x18 em’=3696 cm Volume of cone not occupied by water

w

Volume of cone not occupied by water

= (3696 - 2340) cm® = 1356 cm?

By similar triangles, % =il

14
r=1p | BI
9
2 Ihyrxh=1356
377G

W =gane
77
h=12.8859 cm

<129 o

= (3696 —2340) cm
=1356 cm® | g
3
(@ =5
18 3696
h=12.8859
h=~129 Al

Height of water in cone
=18-12.8§59¢cm
=5.1141cm ch
~5.11 cm

Height of water in cone = 18 — 12.8859 cm =5.1141 em~5.11 cm

CCHY Mid-Year Exam (2017)
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(2]
[2]

[4]

(@) In the diagram below, ABD is a straight line. 4B = 7.5 cm, AC = 11.8 ¢cm and
sin ZCBD = ﬁ
2 c
11.8 cm
4 D
7.5 cm B

Calculate

(1) sinZACB, giving your answer correct to 3 significant figures,
(i) £BAC,

(iii) the area of A4BC.

V3
.SinéACB_L
@) 75 118

sin ZACB = 0.550439

~ 0.550 (to 3 s.£)

(i) sinZCBD = ?

ZCBD = 60°
ZCBA =120°
sin ZACB = 0.550439
ZACB=33.3971°

CCHY Mid-Year Exam (2017)

£BAC =180° - 120° - 33.3971° (angle sum of triangle)
=26.6029°
~ 26.6° (correct to 1 dp) Al

(iii) Area of A4BC = —;— x11.8x7.5x5in26.6029° cm?

=19.8153 cm?
~ 19.8cm?(to3s.f) | Al

Mathematics Paper 2 /4ESNA
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8. (b

(b)(i) Derive: PB =54 km and PA=36km | Bl

(i)

- Lo— — o —— L—1 [— [—— | o st [ N——
Two military ships, Amaze and Brave left port P at 1000. Amaze sailed at 12
km/h on a bearing of 135°. Brave sailed at 18 km/h on a bearing of 050°. After
sailing for 3 hours, Amaze is at Island 4 and Brave is at [sland B.
N B
135°
P‘
A
Calculate
(1) the length of AB. [3]
(i) the bearing of 4 from B. 2]
(i) Amaze later sailed to Island # which is due east of Island A. It is given
that Island B is due north of Island W. Find the distance BW. 2]
(iv) A helicopter is hovering at a height of 10 km vertically above B. Find
the greatest angle of elevation Amaze can have of the helicopter as it
sailed towards . (2]

AB? =367 +54% —2 (36) (54) cos 85°

=62.2345
AB ~ 622 km (to3s.f)| Al

sin ZABP _ sin85°

36 622345
sin £App = 355n85"
62.2345

ZLABP =35.1876°

Bearing of A from B = 360° — (180° - 050°) — 035.1876°

CCHY Mid-Year Exam (2017)

=194.8124°
~194.8° (correctto | d.p.)
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(iii) ZABW =180°—130°-35.1876° =14.8124°

BW =(cos14.8124°) x 62.2345 IEI__'* BW = cos 14.81°x62.234 has no mark

=60.1663 km
~60.2 km (to 3 s.£)

(iv) Let the greatest angle of elevation be a .

tana =

1
60.166
a=94° (toldp.)

(a)(i) Amount = 2 x $(33+29+30) + 3 x $(22+19+20)
=$367

(ii) Amount (under 3-parkhopper package)

= $(2 x 69) + $(3 x 49)

=$285

He would save ($367 - $285) = $82

(b) Membership Individual (MI):
2x$112) + (3 x$72) = $440
i
Membership Family (MF):
$260 + ($15 x 2) = $290

Comparing MI and MF:
Savings = $440 - $290 = §150

Mr Tan should take up Membership Family package as he would save $150.

From part (a)(ii): 3-parkhopper package = $285

Al +RI1 l

Although the 3-parkhopper package is cheaper than the MF by $5, but Mr Tay only needs to

pay this extra $5 to have unlimted admission into all 3 parks in a year, which is

for money.
[M1] for comparison between 3-parkhopper package and MF
[R1] for logical reasoning to justify the extra $5 spent

Mathematics Paper 2 /4ESNA
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