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Answer all questions.
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Omission of essential working will 1esult in loss of marks.
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of r.

The number of marks 1s given in brackets | ] at the end of each question or part question.
The total marks for this paper is 80
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Mathematical Forrmulae

Compound interest

Total amount = | + —f-]
100 ;

Mensuration

Curved surface area of a cone = i/

Surface area of a sphere = 45

Volume of a cone = %::r:h
a .
Volume of a sphere = i ¥

1
Area of tnangle ABC = S absimnC
Arc length=r8, where @ is in radans

Sector area = %r’o , where @ 15 1n radians

Trigonomeiry

a4 ., .8 _ €
smA sinfA  sinC

@t =h +¢% = 2hecos A

Starisrics

-5
5/

Mean

EJ&I v L |
Standard deviation = [Z— —[__ ]
b3



Answer all the questions.
I (a) Expand the expression (—3a — %b}z.

(b) Factorise the expression 25x% + 4 — 20x — 4y* completely.

Answer (a) : [t]
(b) 2]

2 Solve z’:_. =0.1
Answer [3]




3 Giventhat 2x — 0.4{4 — 3x) 2 10.5, find

{a).

the smallest possible value of x.

(b) the smallest possible value of x if x 15 a factor of 28.

Answer(a) x=__ (21
(b) x= {1

4 (a)

(b)

Given that B® = 3 x 1073, 16® = 10% and 4 = 50, find the value of 232+9~2¢
leaving your answer in standard form.

A factory produces 5.3 giga forks per year. Each fork has a mass of 3 x 1072 kg
and 1t was found that 0.68% of the fork proeduced has a defect.

Calculate the total mass of defective forks produced in a year, leaving your answer
in standard form. :

Answer (a) : 2]
(b) kg [2)




S A quadratic curve passes through the pomts 4 (-3, 0), B (5, 0)and C (0,7 3).
(a) Find the equation of the quadrauc curve.
(b) Statethe Iine of symmetry of the curve.

(¢) Hence, skeich the quadranc curve showing clearly the x-intercept. y-intercept

- and the coordinate of the turning point. 2]
N
(c)
> x
Answer (a) {3]
(b) (4




6 The frequenty iable shows the number of countries of a group of students had visited.

Number of countries

l

I i

oo

Number of students

0
2

]
8

| SERE, R—

6 7.

-

t S 16 |
o

(a) Gwen that the me:m number of countries is more than 3, find the smalieSt possible

value Or.x

(b) Given that the median number of countsies visited is 4, rmd the largest possible

value of x.

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

Answer (a)
{b)
(c)

(M

('




7 A straight line crosses the x-axis at 2 (€, 0) and the y-axis at (0, -3).

(a} Find the exact length of OR, such that R lies on line PQ and is nearest to the
orgin, O

(b) Given thatthe areaof A ZPQ is 9 square umts and PQ is the base of the A ZPQ.
Find the two possible straight | me equations where the point Z should lie on.

Answer (a) (3]
{b) (2]




8 The figure shows a major segment of a circle, with centre O and radius 7. Given that
<ZA0B = 1207, find the exact area of the figure in terms of ».

Answer units’  {3]

9 A right cireular cone is removed from a hemispherical solid as shown. Both the cone
and the hemisphere have the same circular base of radius x cm.
Find the ratio of the volume of hemisphere to the volume of the leflover solid.

Answer 2]




10 In an exhibition, a prototvpe of a product 1s displaved The prototype 1s censtructed
using a scale factor of 0 4 of the actual produet.

{a) Find the rato of the 10tal surface area of prototype 10 the tolal surface area of
actual product.

(b) Both the prototype and actual product are butlt with wood. The mass of the
prototype is I 24 kg, find the mass of the actual product.

Answer (a) [2]
(b) kg (2]




The diagran shows 3 sides of a part of a regular polygon. 48, 8C and CD.

Given that ZCBD = 9°, calculate the number of sides of the polygon.

Answer

(2]




&= {r risawhole number less than 12}
P = lx x15 a pnme number}

S={x x15 the solution of 3x — 5 < 18)

(a) Drawa Venn diagram to illustrate the information.

(b)  State the value of n (P U S)

(¢) ListtheelementsinSn P, .

Answer (a)

(2]
Answer (b} (1]
(c) (1]

13 The length of each side of a cube is inereased by 40%.
Find the percentage increase in the volume of the cube

Answer % (2]




14 The table shows the heights of 33 boys.

Height & (cm) Frequency
140 < h < 150 5
150 £ h< 155 &

155 < h < 160 9
160<h <170 10,
170<h<180 3

fa) Calculate an estimate for
(1) the meanheightofthe boys,

(1) the standard dewiation of their heights.

{(b) Find the probability that if one boy is chosen at random, his height is rnQre

than or equal to 160 cm.

Answer (a) (1)

()

(b)

cm

cm

(1]
(1]
(1




15 The poinis 4 (—3, 10). B(5, 2) and C (35, —8) are shown 1n the diagram. D1sa
point on the hne CB produced.

ta) Find the kength of line AC.
(b) Find the equation of hine AC.
{c) Find the exactvalue of cosZA4BC.

Answer (a) umts  [2]
(b) (2]
(<) (2]

i3



The graph shows the sales of Brand A over a period of time.

P e ey e L

Signficant increase in sales of Brand A

' 15000 . bt A A e i i . ngri  ghagacinpur o B A

13000

12000 + -
11000 * -~
10000 -

3000

7000 -

Year of Sales

g e e A W 5 R e . e e o e e S P i i o gy i e

List down 3 things that are misleading in the above statistical representation

Lrd

3]




17 The diagram shows a tower 7% and its shadow M8 of length 3.5 m at 10.30am
At 4 pm, the shadow of the tower is represented by AN. Given that the distance of 78

15 10.5mand £TAB=40°.
Position of

Sun at

10.30 am ‘i} 3:} Position of
. \\\r/

sun al Ipm

(2) Find the height of the tower, 7

(b) Find the distance A8

(2) m [2]
{b) m [2]




18 The diagram below shows a prism where the symmetrical cross-section is made up of
two rectangles and an isosceles mangle
\f cm

2cm

= v 12 em
h 10 cm
(a) Find the volume of the prism.
(b) Find the total surface area of the prism.
(a) cm’ (3]
(b) em’ (2]

16



19 The diagram shows the speed-time graph for the first 7 seconds of a car's journcy.

Speed (ms) p
50

20

> Time (1 seconds)

0 4 12 22

{a) Find the speed of the car whenr= 155
(b) Thecardecelerate at 3 m/s’, find the value of 7,
fe) Onthe answer space provided, sketch the distance-time graph of the car.

LY

Answer (<) N Diseance (im)

— t + +—-=3 Time (1 seconds)
> 3 12 22 v
(3]
Answer (a) m/s  [2]
(b) 2]




20 A manufaciurer plans to preduce a new medicine for guick refieve i headache

(d)

Fach tablet has the shape of'a cylinder with base radius 4 mm and height, h mm.

Give that the volume of each tablet 1s 65 mm?, find
(a) the value of k,

(b) the toml surface area of the tablet.

The manufacturer wishes to change the tablet inte a spherical shape. Without changing

the volume of each tablet,

(c) findthe Surfafcc area of the new tablet,

(d) hence.explain which shape the manufacturer should adopt for the new medicine,

Answer (a)
(b)
(c)

~ End of Paper ~

18

(2]
(2]
2]

[i]



Answer Sheel

] a 2z 21 49 3 '23 I : LR
9a +2ab+16b ! ’r’|“
b | (5x~2+2y)(5x ~2~2y) e Y,
_ b |a(Pul)=9
2 |x=3 ¢ |SnP =1014 6}
3a 1378125 or 3%_"" 13 1 174.4% or|74§ 94
b [x=4
14a | 159 cm
4a |6x10? b |848cm
b |1.272 x 10° kg c g,m 0.39
Sa 1,-_-_..%(;-4.3)(1-_5) 15a | 19.7 umts
b ¥=1 b y = ...g X+ lf
; 1
C _.:;',-\’ C ——_2
r “:.
i G
) 16 | Any logical reasoning
| 6a |6 o " o 172 | 290 m e
b |23 b |153m
c 7
18a | 648 cm’
7 | L units b | 708 em’
Vs
b |y= ix &y = -;-x -6
19a | 29m/s
O YT
r {3:1 + ‘) !
b t:33;$ or 3875
9 |21 L Gl -
10a {425
b 119,375 kg or 19 kg 20a | h = 1.29 mm
b | 133 mm?
1|20 ¢ | 782 mm?
d | Any logical reasoning




Secondary Four
Elementary Mathematics Preliminary Two

Paper |
Marking Scheme
 Qns | Marking Scheme Remarks
' L{a) Fon 7 S e
(=3@ ~78)" = (~3a)% + 2(-3a) (~25) + (- 1b)
=92+ qp + 8p2 . (B1]
2 16
(b) i251’244—201:—4_)32::2512—-2{]1-_+4...4y2 ‘
; =(5x-2)2 - (2y)} - (M1} i
[ =(5x =2+ 2y)(5x -2 = 2y) e [m]i
_Qns Marking Scheme Remarks
2 A 3 .
01 § i
: 3 1 :
e L *
3 -'SIFE-::E..Z B ---[M}] ?
7—-3x=-2 T
| E=3 wwenss AT ‘







Qns Marking Scheme

Remarks

3a) |2z - 0404 —3x) > 105
2x—16+12x 2 105
32x 21211 —cel {MI]

25
x> 378125 or 3;;

B L i ——

The smalkst value is 3.78125 or 32 - [Al]
(b) | Factor, x=4 ... (B1)
Qns Marking Scheme ' Remarks
B e i i

(@) -Jx‘f;”' %107 £
i Ll
_ B3
==
= A |- [A1]

(b) | wtal mass of defective forks

=53 x10° x3 x 10" x 0.08 x 10™° ... (M1)
= 127200

=122 x10%kg - [A1]




Qns

Marking Scheme

Remarks

| 5(3) | From Point A (-3. 0), Point B(S, 0)
Cy=ax -5 —MI)
Considering Point C (0, 7.5)
75 = a(3)(-5)
[ a=-1 Al
y==2(x+3)(x~5) ——[Al]
(b) | Yine of symmetry, x = -_3;_5
x=1 e [B1)
* Must write the answer as an equation at the answer space
()

Whenx =1,
1
¥ = -—-é-(l +3)(1-5)
=8
A
{1,8)
)
-3 5
[G1] correct shape

[G1] correctly indication of x and y intercept & coordinate of turning

points




The possible equations are
=3x and -——-[Bl]

y=3x~6 e (Bl]

| Qns Marking Scheme Remarks
6(a)
Mean>3
(0)(2) +(1)(8) +(2)(83+(3}7)+ (4 ){5) +5x+(6)(4)
' Z4BF6+THSEXHS : g ~=~=[M1]
85+5r
3Z24x >3
85 + 5x > 96 +3x
2x > 11
x>55
XEE ' e [A1]
b) |248+6+7+4=x+4 g
x =23 wemeeee [B]
{c) | x=7 --=---- [BI]
Qns Marking Scheme Remarks
7(a) | Let the shortest distance be OR.
PQ=VET T3
= V45 units - [MI]
$(6)(3) = 2(V45)(0R) -—— [MI]
L8
OR = =
== 11511 CJ— [Al)
(b) | Gradient if P@ = 3




mass of actual product =
= 19.375 kg 01192 kg - |Al]

| Qus | Marking Scheme , __Remarks
Q8 | !
Area of segmeni = Area of sector + Area of triangle
=301 r2 s 1r26in120 e [M1]
360 2
e SIS U B 170 L o '
=inrttor (2) ~—-—- [M1]
SR PN
o ANk i
w2 PasD) wus
rz (3n+3 [Al]
Qns Marking Scheme _Remarks
By » ! - g
Q% | Volume of hervisphese =Snx’ iy
—— v}
i ‘oF ) ey O i<l
i Volume-of cone = Jrx (x)= X
ratio of the volume of hemisphere to the votume of lefiover sohd
= 3ax3: 10y
Jax’iowx
=21 v N
Qns Marking Scheme I Remarks
10 totalsurface area of protetype (_0_.1)2 M1 i
(a) total surface aveaof actual product ~ \ 1/ i ] i
2\e i
=(3)
.
25
Ratio is4: 23 ---—-- {Al]
(b}
massofprototype (3)3
mass of actual product A\
124 8
mass of acteal preduct Feiggy o [MI}
1242125




Marking Scheme

Remarks

|

= e

.p—_-

il f:

(a) | &€= {x xisawhole number less than 12}

tx: x1saprime number}

12,3,5,7, 11}
{x. x solution of 3x — 5 < 18}
£0, 1 4,5,6,7;
£
5 P
& 9 10
I mark deducted for every | errors  —wv-— [B2]

* there shd not be any ‘comma’

Qns
Q1 ZCBD = 180° - 9~ 9° (£s sum of A)
Intenior angle of polygon = [62°
Exterior angle of polygon = 180°- 162° (£ ena sir line)
=18° e [MI]
Or .
Extenor angle of polygon =180°- 9°— 9" (2 im £ = 1 ex1 &)
i =18% - M} F
} the numbser of sides of the polygon = 60
. 2 Hadnd [A1]
Qns Marking Scheme Remarks
12 '

(b) |2(PUS)=9 -—[BI]

(&) |SNP'=1014,6}-——[Bl)




_!ns ' 0 Marking Scheme ' Remarks
13 (V=P
v =43
=2.744P i [M1)]
e percentage increase in y = Se—- x 100%
=1744%  or 1742 Y- (A1)
Qns Marking Scheme Remarks
I4 | mean height of the students = 158 cm ——---— [B1] :
(2)
()
(8) | standard deviation of their heights = 8.48 cm - [B1}
11, ) R
(b) |Pe160)=20r0.39 o [BI] |
On Marking Scheme Remarks
B IAC=J/(=3-5)2+(10 + 8)2 M) |
@) =V + 324 !
- V38
= 19.7 units e [AL]
Gr‘.u:li::m=1-[_1-_-';(-:'—!_-:-1-1 e [MI] ‘
=3 |
T s
Equation of hine AC :
y+8=-2(x-5) |
y= —2 X+ 35 ------ [Al] I:
(b) [AB7=8"4+58" |




Qns Marking Scheme Remarks
16 | Any of ihe possible logical reasons —--—- [B3]
1. The choice of word of ‘Signiﬁcam' for the title might muslead
the audience. In fact, the biggest difference 1s only 6000 units
2. The vertical scale did net start from 0, hence the sale in year
2020 will Jook like it is 7 times the sales 1n 2010.
3. The years indicated on the horizontal axis are not consistent. As
data from several years are missing; hence, actual data m ight not
be increasing throughout the years.
4. The sale in year 2020 15 a predicted value instead of actual value,
i hence the sales might not be increased in 2020 I|
5. The vertical scale is not labelled; hence the vertical axis may
represent the number of items or the prices of the item ar the
total sales of the year and etc. Not clear in the intention,
Quns Marking Scheme Remarks
17 | TN =105 -35 . [M1]
(a)
TN =98
=990m ——- {Al}
(b) o8
tan40® = 2= - [M1]
AN = 11.80 m
AB = 1180+ 3.5

=153m ———[Al]




Quos Marking Scheme Remarks
18 Cross-sectional Area
@ | =(10X3)+ (246> + 2 (6)(4) ——~-- [M1, Mi(area of 4)]
=54 ¢m? ' -
Volume
=354x%x 12
=648 cm? o= [A]
(b) | Perimeter of cross-scénona!'ixe:i

= 5+54242+A+6+-4+4+3+3+10
=30cm aemeee [M1]

total surface arez
=2(54) + 30{12)
=708 cm! ———- [Al]




Qns

|

Marking Scheme

|
4

Remarks

19 | Letthe seedof the carati = I5sbe v
(2)
Al R e ]
22512~ —K=12 :
0 i
- T
v—20=9
v=29m/fs ------ [al]
(b) | Acceleration= - 3 m/s’
0-50
2= 3 e M) 2
—50 = -3t + 66 or duration = I&i
3It= 116
t=383s or 3875 e (Al
() | Distance fiom 0s to4s == x 20 x 4

550

9667

=40m ..

Distance fomOs 1o 12s =40 + 20 x (12 —4)

=200 m

=350m

Distance (m)

Distance fiom 05 10 225 = 200 + =x 20 x (12 + 22)

Distance fiom 0s 10 38.7 s = 540 + = x (38.7 — 22) x 50
=966=50r 966.7m

segment

> Time (s)

|G3] - | mark for every pair of correctly drawnshape of fine / curve

1 mark for correct vertical axis wath the correct values




|1. The manufacturer should make the medicine into cylinder shape
For a medicine use for quick relieve of pain/ headache, the
medicine should have a greater surface area for medicine to be
dissolve easier and absorption

The manufacturer should make the medicine into spherical shape.
For a srhaller surface area, the cost spend orn packaging will be
lesser

I

[ Qns | - Marking Scheme Remarks
20 [V =nrch
fa) |65=m(4)Ph e (M1]
h = 1.2931
h=129mm - [Al]
- lb} . total surface area = 2nr? + 2wrh
e = 2n(4) + 2(4)(12931) - [MI]
=133 mm! - [A]]
(<) P §4m3
65 =z nr?
r=24943 mm -----— [M]]
surface area of the sphenical medicme = 4irr?
= 47(2.4943)?
=782 mm? --—- [Al]
(d) | Any of the possible logical reasons ------- [B1] et ]
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Mathemuarical Formulae

Compound interest

! < 3"
- J i
l'otal amount = P! = :

v 100,

Mensurarien

Curved surface area of a cone = ol

Surtace area of a sphere = 42

Volume of a cone = %zzr"h
: 4 .,
Volume of a sphere = 3 r

Avea of trangle ABC = = absin€

.

Arc length = r8 . where 6 1s in radians

] hd - .
Sector area = = r°0, where & is inradians

<

Trigonometry
a b ¢
smd snB sinC

@’ =h +¢* =2bccos A

Staustics
Mean= —
i
sit (E4)
Standard deviation = _|—— — _1
Y& (/)



Answer all questions.

(a)  Gnenthat x* — y* = 2x—1, express ¥ in terms of v (3]

Sl 3x+1 I
(b)  Sumplity — + , (3]
s AP —x—6 2-x

(c) Goven that 31x417=12927, without using a calculator, evaluate
; 2
31:':0.«1]?+12927 12]

4170

(d)  Soh is nding an eleetric scooter ot a constant speed af v km/h white Wany 15
nding an electneal bicyele at a constant speed of 13 km slower Both
travelled the same distance of 1) km and their difference m tme, reaching
the same destination. 18 13 minutes.

(1)) Write down an equation 1n x 1o represent the above information and
show that it can be reduced 0 x* —=156-600=0 [2]

(i) Find the ime taken by Wang, Correct your answer to the nearest
second. [3]

The items that Coffee Shop A and Coffee Shop B sold in an hour are represented in
a2 X 3 marnx N

coffee tea  coke

(135 104 ?5) A

lizs s so) B

(i) The cost price of a cup of coffee 1s 35 cents, that of a cup of tea is 30 cents
and a can of coke is 45 cents. Represent this information as Matrix C. 1]

() Evaluate NC and explain what the elements of the matrix represent. [3]

(i) Each CofTee Shop sells $1 for a cup of coffee, 90 cents for a cup of teaand
$1.40 fora can of coke Represent this information as Matrix P. 1]

(iv)  Evaluate N(P - C) and explain what the elements of the result represest. [3]

ad



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

The variables x and y are connected by the equation

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

'=-’r—+2.t?-2.
: 2

x| -4 |-35]|-3|-25|-2]-15] -l 05 | 0 0.5 I 1.5
y|lp | 106251269 | 2 |08]|-0O5]-156}|-2|-144 1 05| 4.19
(a) Find the value of p. . [1]
(b) Using a scale of 2 cm to represent | unit on each axis, draw a hor zontal x-axis
for —4 < x €2 and a vertical y-axis for -3 S y<5.
On your axes, plot the points given in the table and join them with 2 smooth (3]
curve.
(¢) By drawing a tangent, find the gradient of the curve at the point (-3,2.5) [2]
(d)  Use your graph to find
(i) the solutionof x" +4x’ —=4=0, 2
(i) the range of values of x for which iz- +2x! +—;-—-l <0, 3]
The wition fee for a three-year Accountancy course at a Umversity in thgz}porc IS
$48000. As a Singaporean, Fang Min enjoysa government subsidy of 55% offher
tuition fee Fang Min's parents agree to pay 20% of the subsidised tution fees.
(i)  Find the remamning amount that Fang Min has to pay for her three-year
Accountancy course. (2)
Fang Min decides 1o take a study loan to pay the remaining wition fee.
There are two loan schemes available for her to choose.
Scheme A: Simple interest of 5% per annum, repayment period of 6 years
Scheme B: Compound interest of 4 5% per annum, repayment period of 5 years
(i)  Find the total amount payable for Scheme A 2]
(iii) Find the total amount payable for Scheme B (2]
{iv) Fang Min is able to afford a maximum instalment of $325 per month.
Support with workings, which scheme she should cheose. (3]




5 (a) The sequence, S, shews the sum of # consecutive positive even numbers The
first 4 terms are given below.
Si=2 =2
Sz = 2 + 4 = 6
S$21=2+4+6 =12
S1=2+4+6+8=20

(i) Findthe expression, S.. i terms of n, for the n* term of the sequence (2]
(1) Hence. find Sso. [1]

(b) The sequence, T, shows the sum of n consecutive positive odd numbers. The
first 4 1erms are piven below:

h=1 a 3 =
Tp=1+3 = 2 =4
:=1+3+5 = 3P =9

= 4% =16

Ti=l+3+5+7

Tu=1+3+5+, +g= b* =¢

(i)  Eind the expression, 7., in terms of n, for the n™ term of the sequence 1]
(i1} Find an expression of &, in terms of nr [1]
(ii) Hence. find the value of | + 345+  +99 [2]
(¢)  Using your answers in pait (a) and (b), find the value of 12]

1-2+3-4+  +99-100.




The diagram shows a circle ABCDE. AT and DT are tangents' 1o the circle at pomi A
and D respectively. Angle ATD = 58° and angle CED = 29, :

(a) Find, pving reasons for each answer,

(i) agle C4D, _ (1]
(i) angle ABD. . z (3]
(b) Justify, with reasons, if AC is the diameter of the circle. (2]

()  Another aircle with centre T passes through poinis 4 and D. Given thal the
perimeter of the minor sector DAT 1s 18.07 cm. Find the value of AT. (3]

Ofelia runs 93.5 m from her house O to ¥, where Y 1s at a bearing of 123° from O. Janice
left her house at J and runs 85 m to meet Ofehia at ¥

F
(a) Find the beaning of ¥ from J {3
(b)  Find the distance O.. 13]
(¢) Calculate the area of AJOY. - 12]

(d) Janice saw an aeroplane flying along OY just before she was about to leave her
hguseA Calculate the greatest angle of elevation of lanice, given that the
aeroplane 1s 10 km above ground. (3]




‘The cumulative fiequency curve below shows the distnbution of the Nathemancs marks in
Preliminary Examination One for a class.

TC umulative Frequerncy
10 FHRHEH TErTFRrFHT
3084 - ." SeqlnTasaend s - 131se -.. a
T £ -
S -
20 HHE i3
iees : HE
10 g <
s :
0 i ad saas s . 33331353 _-i._..;\‘_
30 40 350 60 "W "BO © 90 oo s
(i)  Usethe curve 10 estimate the
{a) median mark. (1]
(b) nterquartile range of the marks. [2]
(e} value of x. given ontv 30% of the students scored at least x marks. (2]
(i) Two of the students from the class are selected at random.
Fid the probabiinty that bedh of them scored at least 63 marks [2]

(i)  The Mathemaues marks m Prelimmary Examination Two tor this class had
the same median as the Mathemancs marks m Preluninany Examumaton One
marks but are more consisient.

Describe how the cumulauve frequency curve for Prelimimary Examination
Two may differ trom the given curve above. (2]

{iv) The Mathematics marks in Preliminury Exammation Three for this class are
recorded and the box and whiskers plot below shows the distnbutior of the
marks

. i 3
34 n 78 81 a5

Make two comparisons between the performance of the ¢lass in Mathematics
Prehminary Examination One and Three. (2]




In the diagram, OABC is a parallelogram. 04 = 5a and OC =3¢
P 1s produced from 4B and Q ts produced from OC, such hat OC : OQ iy 3 : 5.
BC intersects OP at point R such that CR: BRis2 : 3.

(2) Show that AOCR is similar to APBR . (2]
(b) Express, inTerms of 2 and c,
@) CR M
(i) AR i
(i) PC (2)

(¢) Haryl commented that 4, R and O are collinear. Do you agree with him?
Support your answer with reasons.

(3]

(d) Find
i e of ACRQ (1]
area of ABRP '
(ii) area of AOCR 2]
area of O4PQ




10 (a)

(b)

Bag X contains 7 black marbles and 5 white marbles.
Bag ¥ corntains 3 black marbles and 1 white marble.
A marble 15 drawn from Bag X and placed into Bag Y. A marble 15 then
drawn from Bag Y By drawing a uce diagram, find the probabihity of

getting a black marbdle from Bag Y.

The Leamng Tower of Pisa in ftaly was constructed since 1173 and was only
cempleted 1n 1372 The tower began 1o lean afier the construction had
progressed 1o the second floor mn 1178 This was due to weak feundation of
the zround that cuused the design of the tower w0 be fNlawed from the
beeinning. The lcaning angle 15 defined as @ and the top of the butlding 1s

parailel to the ground.

2185 m

The diagram above shows the tower i 1319, There was 7 storeys built and
the height of the shorter side of the tower 1s 44 62 m, as shown Given that

the shadow of the tower 15 21 85 m when a is 68°. find the leaning angle.

(31

(4}

—— End of paper ———

9



I

3 a—ri=2r-1

N =2rsi=go

(r-1° =

e 8
x=1lzy

{35 [ 0.35\i

i) C=/30]or | 03
\as 1\0.45J

b +
| B —2) 3=
1

I+ 1

=z 3x+1
(2x+3(x-2) r-2

= Ix+l=3x=]
(2x+3(x-2)

r— 2

et s i

{35
(135 104 ?-Sjs 1

W NC=Lae s so)?0
' \45)
(11220 {112.20)

= or
LIOIBOJ [lo:_ao)

P Cony S The elements represent the total cost price in
(2x+ 3I’-‘ ~Z) dotlars/cents for the coffee, tea and coke sold in
o K an hour in Coffee Shop A and B respectively.
2¢+3
ite) 31x0427+12527 100 '
: vy P=| 9% |or [0.9 ‘
! :31::-117_1..927xi 140 14 !
i 1004 a17 10
| =12927+3.1
! =16027
3: _ 10 10 15 7100 - 35"
iy - -— = 135 104 75
=15 x 60 v) NP-C)= (B NS 5 90-30
5
| !'~° o b \ 14045
: x'=15x 4 i \ 231.40
.12-—151——600=0 x - -2140i or £24 )
] 19970 ; 199.70 .

(if) v=

15 J15% — 3(-600)

>

=33117 or -18117
{rc))

Tme when tor Wang
10

33.117=15
=(.351G6 0
= 33118 v
=33minTs or 19&7s

The elements represent the total profit in
dollars/cents for the coffee, 1ea and coke sold in
an hour 1n Coffee Shop A and B respectively.
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a) p=-2 Bl
b) scale, points, label curve, smooth curve | turning points (-2.65, 2 75) and (0. -2)
c) gradient=~1 5(+0.1)

d) )¥=0 r=-37,-12,09 (£0.1)

dy ) 2 2
Plot v=- l.r—l
2

-4 < x<-355 or -1<x<0535




fa
I
L]

| |
i

| 45 80 ;
‘iy  ARO00% — x — = $17280
{ *160 " 100

& |(a)i) Angle CAD =29°

| ( £in same segment)

17280x5x 6 _ $22464

4P 17280+

|

{(a) (1)
Let O be the centre of the circle.

im] 1723[{I+i£] =$21534.02
v 100

I

|

'S

' 1v)

| For Scheme A, 22464+ 72 = $312 < §325

; For Scheme B, 21534.02 + 60 = §358.90> §325

' Fang Min should choese Scheme A.

!Or

For Scheme A, 325x% 72 = 23400 > 22464
; For Scheme B, 325x 60 = 19500 < 21534.02

. Fang Min shotld choose Scheme A.

Angle TDO = Angle TAO = 90°
(tan L rad)

| Angle 40D =360 - 90~ 90 - 58

=122°( £ sum 1n quad.)
Angle 48D =122 = 2=61°
( £ at centre = 2 / at circumference)

Or

Angle 48D = Angle ADT or DAT
=(180-58) = 2
=61°

(Altemate Segment Theorem)
(tangent from ext pt. / Equal tangents)

A Se= 4 W o n(n+l}
' an} S« = 307+ 50 = 2350

{b) Angle 4EC = 180 - 61 - 29 = 90°
(£ inopp segment)

By converse of angle in semicircle,

AC 15 a diameter.

bi) Tn=n’
bitya=2n-|
bim)2n—1=99,n= 50, T«w= 2500

(c)

ﬁx 25 +2r=18.07
360

C)l-2+3-4+_ +99-100

=To-Sw
- 50
lOr n’ - it r)=-n=-50

=1+3+5+ . 499-(2+4+6+ _

|
+100) !

2r[3§1+1\=1801
360 )
r=600cm




(2016 Prefim 2) EM P2 Solutions

7| a) Angle JOY = 180-123 =57
sin ZOJY _ sin(5T°)

a) ZOCR = ZBPR (alt angle, OC//BP)
LORC = £BRP (vet. opp. angle)

Greatest angle of elevation
10000

93.5 85
. (93ssin(5T)y . By AA similarity.
=AY =sin (_ 85 J" 6.3 AOCR is similar to ABPR .
Beaning = 067.3° ?
b) OJ° =93.5? +85% - 2{93.585)cos(55.7°) b) i) CR =2a
0J? = 7010.003 ) AR =3c- 3a
OJ =837m i) PC = ~7.5¢ - 5a+ 3¢ =— 5a-4.5¢
OR sm(557°) - SII'I(S?O) c) Ws 2a+2c= 2(c-1a)
os 85 2 . _
s 85sin(55.7°) RO = EAR and R 1 2common point,
sin(57°) A, Q and R are collirear.
0J=837m Therefore, 1 agree with Haryl.
c) Area AJOY = d) 1) Area of ACRQ:AOCR: ABPR
(93 5)8S)sin5.7° =3282.7 = 3280 S
8 12 : 27
d) Shortest distance from J to OY
=85sin55.7°=70.218 Arcaof ACRQ B

Arca of ABRP 27

=tan”’ =89.6°
70218
L :
8 | 1a) Medsan = 70.5 marks SCRXCDsmRD g o
IR =76 - 63 = 13 marks or 135 marks OR i = 'Ek"“gg
70 —(BRYX BP)sin B8RP
1) — x40 = 28students, . 7Smarks | . 2
o 2 2§
]
= e N — I —
3 45 27
.. 28 27 63 n)
n)—x—=——r : & ”
40 39 130

1) The 2 curves intersect at the same median

but Prelim 2 graph is steeper than Prelim | at
the middle 50% of the distnbution.

1v) The class performed berter for Prelim 3 as
the median mark is higher The class’
performance 1s mere censistent for Prelim 3
as the 1QR is smaller.

Arcaof AOCR l?._
Arcaof QAPQ 125




[£ULD FIERN £) TiVI FZ SOIULIONS

10{(a) §99X

43 -

10(b)

2185

sin(x°) sin(68°)
21.85 44.62

x=27.0°
y=180-27.0-68=85.0°

=90-850=5.0° (idp)
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