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Mathematical Forinulae

- Compound interest

Total amount = P(] +_f_]
100

Mensuration
Curved surface area of a cone = xr/
Surface area of a sphere = 4z r?

Volume of a cone = %xr’h
4 3
Volume of a sphere = 3-:rr

Area of triangle ABC = %absinc
Arc length = »r8, where 8 is in radians
s :
Sector area = 3 r“@, where @ is in radians

Trigonometry

a b _ ¢
sind sinB sinC

a*=b'+c?=2bccos A
Statistics

M 2 fx

ean = ——

Zf

Standard deviation = J_};.fi’. _(ﬂ{)
35 § f
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. Exuiner’s
Answer all the questions. Use
1 Each interior angle of a n—sided regular polygon exceeds its exterior
angle by 100°.
Find the value of n.
Answer = [2]
2 x=0.14931493.... ..., where x is a recurring decimal.
(a) Find the value of 10 000x — x.
(b) Hence express x as a rational number in the form of £ where P
q
and g are integers.
Answer (a) [
) x: [
4048/01/S4/Prelim 2/2016 |Turn over
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3  Expressed as a product of their prime factors,
270=2x3" x5,
306 =2x3*x17.
Find
(a) the highest common factor 0f270 and 306,
(b) the smallest integer value of p such that 270p is a multiple of 306,
(c) the smallest positive integer m for which Y306x51xm isa whole
number.
Answer  (a) M
) p= m
(c) m= {1
.. (ab)?(a’b’)
4 - Simplify T
Answer (31

Cedar Girls' Secondary School 4048/01/S4/Prelim 272016
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5 The volume of a cylinder X with radius r cm and height 4 cm is -

270 cm>.

(a) Find the volume of cylinder Y whose radius is %r cm and height

15 4h e,

(b) Cylinder Z which is geometrically similar to cylinder X. has a
radius 30% smaller than cylinder X.
Write down the ratio of the mass of cylinder Z to the mass of
cylinder X.

Answer (@) cm’ [2]
(%) : (2]
6 ' During an Year-End Sale, Mr Tan sold an item at a discount of 25%
on the marked price.
He made a profit of 10% on the cost price of $360.
Calculate the marked price.

Answer $ (3]

Cedar Girls’ Secondary School 4048/01/S4/Prelim 2/2016 [Turn over
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7 (a) Factorise p'+7p’ —4p—28 completely.

(b) Hence solve the equation p° +7p® =4p+28.

Answer  (a) 2]

() (21

8 A bag contains 60 red, blue and yellow elips.
The probabilities of drawing a red clip and a blue clip are %and %

respectively.
(a) Find the number of yellow clips.

(b) Ifx yellow clips are added to the bag so that the probability of
drawing a yellow clip from the bag becomes %—, find the

value of x.

Answer (a) (1]

® - 2]

Cedar Girls” Secondary School 4048/01/54/Prelun 2/2016
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9 Giventhat 4= rvyh* —r? , express h as the subject of'the equation.

Answer | h= 2]

10 If 3p=5gand 8p = 7r, find the ratios
(@) p:gandg:r,

(b) p:q:r.

Answer (a) p:gq=__ (1]

gir=__: (1]

M _prgir=_ o1 U

Cedar Girls" Secondary School 4048/01/S4/Preliin 2/2016 | Turn over
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11 In the diagram, an arch ABC in a building is supported by two vertical
columns OA and DC of equal heights, where O and D are points on
the level ground.

The arch 4BC can be modelled by the equation y=6+8x—x"
where O is the origin, OD is the x-axis and y is the height (in metres)
of any point on the arch above the ground OD.

(a) What is the height of the column
0A?

(b) Find the distance OD.

(¢) Express 6 +8x—x” inthe form
k—(x—h)?, where hand &
are constants.

(d) Hence, state the coordinates of

B, if B is the highest point of the
arch.

Answer (a)

m_[1]

(®)

m [1]

(©

(1]

(d_B( . )

(1

Cedar Girls® Secondary School 4048/01/54/Prelim 2/2016
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12 (a) A={(x,y):2y=T7-3x},
B={(x.y):y=mx+c}.
Given that A n B = ¢, write down the value of m and a possible value of c.
Answer m= 1]
¢ (1
(b) & = {students in Secondary Four},
C = {students who read Chinese novels},
E = {students who read English novels}.
Given that n{s) = 1350, n(C) = 1100 and n(E) = 900,
(i)  find the largest possible va]ﬁc ofn(CUE)',
(if)  describe £ C in words.
Answer (b)(i) (1]
@)ii) EcCdenotes ..
P L)
4048/01/54/Prelim 2/2016 [Turn over
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13 Ifp is directly proportional to the cube of ¢, find the percentage
increase in p when g is increased by 20 %.

Answer i% (3]

14 In the quadrilateral ABCD, AC and BD meet at O.
AQ = DO and BO = CO.
Prove that triangles AOD and COB are similar.
D A

Answer

(2]

Cedar Girls® Secondary School 4048/01/54/Prelim 2/2016 |
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15 (a) The n™ term of a sequence is given by (7 + 2)% -1.
(i) Find the third term of the sequence.
(i) Explain clearly, whether 399 is a term of the sequence.
Answer (@)@ in
(a)(ii)
S N (1]
(b) Study the patterns in the following tabie.
Row Column P Column Q Number of ‘4"s in pumber
in Column
1 2x11 22 0
2 22x11 242 1
3 222x11 2442 2
4 2222x11 a b
5 22222x11 c d
(i) Find the values ofa, b, cand 4.
(i) Write down an expression, in terms of n, for the number of
*4’s that appear in the number in the n* row of Column Q.
(i) Hence, find the value 0f 222 222 222 222 <.
Answer B)(i) a=
b=
£ =
d= 2)
(®)(i)) _ (1]
(i) _ (1]
4048/01/34/Prelim 2/2016 [Turn over
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o - (Joo-( ) 5-()
The translation of the point Sto the point R is represented by a
column vector [:]

Find this column vector.

(b) A point T (2, ) is such that 2]§|.—-|F§|.
Find the possible values of c.

Answer (a)

M) _e=

(2
B3]

4048/01/54/Prelim 2/2016
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17 In the figure below, ABC is a triangle with angle BAC = 90°.
AB =12 cm and cos AABC=E. ‘
17 AS
D is a pomt on 4B such that 12 cm
BD=9cm. D
(a) Find the length of BC. c 9cm
(b) Find the exact value of ':B
tanZBDC .
(c) Find the perpendicular distance of D 10 BC.
Answer (a) : cm_ [2]
(%) (3]
(c) cm 2]

Cedar Girls” Secondary School 4048/01/S4/Prelim 2/2016 [Turn over
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18 The diagram shows a container in the shape of an inverted

triangular prism.

The height of the container is z cm.
It takes 36 seconds to fill the container to its horizontal brim at a

constant rate.
(a) Find the time taken to fill the . ———
container to half its height,
hcm
Answer  (a) s (1]

(b) Sketch the graph to show the relationship between the depth of the
water, k& cm, and the time, ¢ seconds, as the container is filled.

A
Depth(cm)
ﬁ
2
0 * Time
g 18 27
(seconds) 2]

Cedar Girls™ Secondary School 4048/01/54/Prelim 2/2016



-
-

15

19 (a) Expand (m+L)‘. :
m

(b) lfm+L=Jﬁ,ﬁnd the vahe(s) ofm—}!;.
m

Answer (a) L

®) .3

20 The masses (in grams) of 10 eggs that Ann bought are listed below in
ascending order.
The range of the data is 10 g.
The median of the data is 60 g.
The interquartile range of the data is 6 g.
The mean of the data is 60 g.

a 56 57 57 b 62 63 c d 65

(a) Find the values ofa, b, c and d.

(b) Calculate the standard deviation of the data.

Answer (a) a= b= ,e=  ,d=_ [2]

®) g [2]

For
Examiner s
Use
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21 Given the matrices A=[I 2], B=(5 -8)and C=(

Answer (a)

-9 -1

2

6

)

®)

(1
(2]

Cedar Girls’ Secondary School
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— 22 (a) Construct a quadcilateral ABCD, whose base AB is shown in the
answer space below.
A is due west of B and C is due north of B.
BC= 8cmand BD=%9cm
The bearing of D from 4 is 350°.

(b)  Find the bearing of D from C.

() A point P is equidistant from 4 and B and equidistant from the
lines BC and CD.
Mark the point  and write down the length of BP.

Answer (a)

A B
[2]
Answer ® 1|
© cm 3]

End of Paper

Cedar Girls* Secondary School 404R/01/S4/Prelim 2/2016 [Turn over
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Mathematical Formulae

Compound interest

r n
Total t= Pl l+—r
al amoun ( IOOJ

Mensuration
Curved surface area of a cone = xrl
Surface area of a sphere = 477’

Volume of a cone = %:rr’h

4
Volume of a sphere = Em"

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

Trigonometry

a b ¢
sinAd sinB sinC

a’=b>+c* —2bccos A
Statistics

Zfx

Mean = ——

zf

2
Stindard deviifion = \] '-Z}:ﬁ; - g—f;]
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Answer all the questions.

Each interior angle of a #—sided regular polygon exceeds its exterior angle

by 100°.
Find the value of n.

Let x°: one exterior £
x+100+x =180
2x=2380

x=40
_ 360
n— e
40

=9

Answer (a) n=9

x=0.14931493.... ... , where x is a recurring decimal.

(a) Find the value of 10 000x —x.

(b) Hence expressx asa rational number in the form of £ where P
q
and g are integers.
(a) x=0.14931493....
10000x = 1493.14931493....
10000x —x = 1493

(b) 9999x = 1493
1493
XxX= —
9999

Answer (a) 1493

1493
@) ** 5509

4048/01/84/Prelim 2/2016
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3 Expressed as a product of their prime factors,

270=2x3"x5,
306 =2x3*x17.

Find
(a) the highest common factor of 270 and 306,

(b) the smallest integer value of p such that 270p is a multiple of 306,

(¢) the smallest positive integer m for which 3/306x51xm isa whole
number.

(a) Highest common factor of 270 and 306 = 2x 31=18.

(b) 270p = k306
2 x3’x5p=k{2x3z x17)

P= 17
(© 3Y306x51xm = ¥2x3*x17x3x1Txm
m=17x2%=68
Answer (a) 18 = [
(b) p=17 (1]
(c) m=68 (1
W sa 2ab)*(a’b?)’ .
4  Simplify (—__)—3:71’5—2—.
(zab)*l(a]bl)l B aﬂb(r
—3a%°  4a’h*x(-3a’)
a’b’
T 1
5pd
Answer _a__(?__ [3]
12

Cedar Girls” Secondary School 4048/01/S4/Prelim 2/2016
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on the marked price.

5 The volume of a cylinder X with radius » cm and height 4 cm is
270 cm”’.
(a) Find the volume of cylinder Y whose radius is %r cm and height
|
1s 4h cm.
(b) Cylinder Z, which is geometrically similar to cylinder X, has a
radius 30% smaller than cylinder X,
Write down the ratio of the mass of cylinder Z to the mass of
cylinder X"
2 2
=r|4h
@@ V¥ _ '{3 )
v, w’h
K =-]_§
270 9
V,= 15 x 270
9 ;
=480
1
i) "
() ¥, __\10 )10
V. w’h
_ 343
1000
(@ 480 em® (2]
() 343:1000 2]
6 During an Year-End Sale, Mr Tan sold an item at a discount of 25%

He made a profit of 10% on the cost price of $360.

Calculate the marked price.

Marked Price = i P (_l_l_ﬂ
75 100

=$528

Let marked price = $x

x $360) Selling price = 0.75x

. : 110
Selling price =——x 360
B Prce =100 "
110 360
x = —_——
100 0.75

Marked price = $528

Answer $528 (3]

Cedar Girls’ Secondary School
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(a) Factorise p’ +7p® —4p—28 completely.
(b) Hence solve the equation p’ +7p° =4p+28.

@ p +7p*-4p-28
=p*(p+T)-4(p+7)
=(p+7)(p* —4)
=(p+7Xp-2)p+2)

) (p+7Xp-2(p+2)=0
p==Torx2

Answer (a) (p+7Xp—2)(p+2) 21
(b) p==Torx2 12]
A bag contains 60 red, bluc and yellow clips.
The probabilities of drawing a red clip and a blue clip are % and —;-
respectively.
(a) Find the number of yellow clips.
(b) Ifx yellow clips are added to the bag so that the probability of
drawing a yellow clip from the bag becomes -;—, find the
value of x.
(a) P(getting a yellow clip) = l—l— 1.1
3 5 15
No. of yellow clips = -!-%x 60 =28
(b) 28+x 2
60+x 3
3(28 +x) = 2 (60 +x)
=36
Answer (a) 28 (1]
m) 36 2]

Cedar Girls' Secondary School 4048/01/54/Prelim 2/2016
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9  Given that A= r/lh? —r? , express h as the subject of the equation.

A ’ )
Answer h=+% [—_] +rt [2]

o

10 )f 3p=5q and 8p = 7r, find the ratios

(@ pigandg:r,

) p:g:r.

() p:g:r=35:21:40
Answer (a) p:igs5:3 [1]

q:r=21:40 M

) p:q:r=35:21:40 [1]

Exariner’s
Use
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11 In the diagram, an arch ABC in a building 1s supported by two vertical
columns 04 and DC of equal heights, where O and D are points
on the level ground.
The arch ABC can be modelled by the equation y=6+8x—x" ,
where O is the origin, OD is the x-axis and y is the height (in metres)
of any point on the arch above the ground OoD.

(a) What is the height of the column
0A?

(b) Find the distance OD.

(¢) Express 6+8x—x* in the form
k—(x—h)*, where h and k
are constants.

(d) Hence, state the coordinates of
B, if B is the highest point of the
arch.

(3) Whenx =0,y=6+8(0)-0"= 6
~. the height of the column OA is 6 m.

(b) Distance OD = AC
Equation of the line AC is y = 6.
Wheny=6, 6+ 8x-x?=6,
x(x—8)=0
x=0o0orx=38
.. distance AC=8~0=8m

(c) 6+8x-x'=—(x—-4)+22

(d) . the coordinates of B are (4, 22).

Answer (@) 6 m (1)
(b) 8 m_ (1]
(c) 22 —(x—4) 1
dB(4 , 22 ) [l

Cedar Girls’ Secondary School 4048/01/34/Prelim 2/2016
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12 (a) A={(x.y):2y=7-3x},

B={(x,y):y=mx+c}.
Given that A B = ¢, writc down the value of m and a possible value of c.

-3
A m=— 1
nswer 5 [1]

ceR ,c=#

N~

(1]

(b) &= {students in Secondary Four},
C = {students who read Chinese novels},
E = {students who read English novels}.
Given that n(g) = 1350, u(C) = 1100 and n(E) =900,

()  find the largest possible value of n(C L E)* ,
(i) describe £ < C in words.

(i) Largestn(Cu E)' =1350 — 1100 = 250

Answer  (b)(i) 250 (1]

(B)(ii) Ec C denotes that all students in Secondary Four who read

English novels also read Chinese novels. [y

Exominer
Use

[Turn over
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13 If pis directly proportional to the cube of g, find the percentage

increase in p when g is increased by 20 %.

p,=1.728p
l.?28p—-pxwo

p
=728 %

% increase in p =

Answer 72.8 % [3]

14 In the quadrilateral ABCD, AC and BD meet at O.

AO=DO and BO=CO.
Prove that triangles AOD and COB are similar.
D, A

Since A0 = DO (Given)

and CO = BO (Given)

AO DO

el el o
CO BO

ZA0D = / BOC (Vertically opp. angles)
. AAOD is similar to ACOB

(2 pairs of corr sides have the same ratio and included angle equal).

Answer

(2]

Examdiner’s
lse
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15 (a) The n* term of a sequence is given by (n +2)* -1,
(i) Find the third term of the sequence.
(ii) Explain clearly, whether 399 is a term of the sequence.
G T,=(3+2)7-1=24
(i) (n+2)*-1=399
(n+2)* =400
n=18 or ~22(N.A.)
Answer  (a)(l) _24 1]
(a)(ii) Since n= 18 is a positive integer (whole nuraber),
399 is a term of the sequence o (11
(b) Study the patterns in the following table.
Row Column P Column @ Number of *4’s in number
in Column
] 2x11 22 0
2 22 x11 242 1
3 222 x11 2442 2
4 2222 x11 a b
5 22 222 x11 ¢ d
(i) Find the values ofa, b,cand d.
(i) Write down an expression, in terms of n, for the number of
‘4’s that appear in the number in the n™ row of Column Q.
(i) Hence, find the valuc of 222 222222222 <11,
Answer @B)(i) a=_ 24442
b= 3
c= 244442
g A @)
(b)(ii) _n~1 (1)
W)i) 2 444 444 444 442 1]
4048/01/54/Prclim 2/2016 -— {Turn over
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— (4} —= 6) — (-2 — (-4

w o (1) - ) o= (2) e ()
The transtation of the point S to the point R is represented by a
colurnn vector (:]
Find this column vector.

(b) A point T (2, ¢) is such that 2}51 =|Fs| .
Find the possible values of ¢.

o (JEHD

(-0
(%)

(b) OT =0T -0Q PS=0S-0P
- ()
o bl g
A7l
2JCaf +(c+2 = J(-8F +(-2)
416+c* + 4c+4)=68
16+c'+dc+4=17
T +dc+3=0

(c+1fc+3)=0
c=~-lor ¢=-3

-3

2
Answer (a) [ ] 2]

T c=-lor -3 (3]

Examiner’s
Use
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17 In the figure below, ABC is a triangle with angle BAC = 90°.
AB= 12 cm and cos £4BC = 12
17 A
D is a point on A8 such that Dem
BD=9cm.

D
_’.‘_'_‘_,--"'
(a) Find the length of BC. ¢ e

(b) Find the exact value of
tan ZBDC .

(c) Find the perpendicular distance of D to BC.

AB
Z ABC =—
(a) cos i BC

12 15

BC 17
BC =217
15

S.BC =13.6cm

(b) By Pythagoras” Theorem, in AABC,
AC?* =13.6* -12?

AC =+/13.6* 122

SAC= 6.4 cm

AD=12-9=3 cm

tan ZBDC = —tan Z4ADC
6.4

3

15

(c) Areaof ABDC =%BD><AC

%(9x6.4)r%Bth

_9x64
13.6
=42352
The height of D from BC =424 cm.
Answer (a) 13.6 cm (2]

h

(b) -2-— B3]

(c) 424 cm_[2]

Cedar Girls” Secondary School 4048/01/S4/Pcelim 272016 [Turn over
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18 The diagram shows a container in the shape of an inverted
triangular prism.
The height of the container 1s # cm.
It takes 36 seconds to fill the container to its horizontal brim at a
constant rate.

(a) Find the time taken to fill the
container to half its height.

1 hcm
Time taken = (E)2 x36

=9

Answer (@) 9 s [1]

(b) Sketch the graph to show the relationship between the depth of the
water, h cm, and the time, ¢ seconds, as the container is filled.

/-‘

0 9 18 27 36 Time
(seconds)

(2]

Cedar Girls” Secondary School 4048/01/54/Prelim 2/2016
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19 (a) Expand (m +%)’.
(b) If m+L=-JE, find the value(s) ofm—L.'
m n
@ (m+=)Y=m'+2+—
m m
1 Yia . s 1
—=+2 -—)=m -2+ —
(b) m+m V29 (m m) 2 -
=25
(m -i--L)2 =29
m
m"+2+—-l-i-=29 m-—-]-=i‘5
m m
m + =27
m
Answer (@ m’ +2-r—$ m
) _£5 3]
20 The masses (in grams) of 10 eggs that Ann bought are Jisted below in
ascending order.
The range of the data is 10 g.
The median of the data is 60 g.
The interquartile range of the data is 6 g.
The mean of the data is 60 g.
a 56 57 57 b 62 63 c d 65
(a) Find the values of a, b, cand d.
(b) Calculate the standard deviation of the data.
(a) a=65-10=55 d+536=60x10 = d =64
b+62=2x%60 (b) SD.= ﬁ?—so’ =3.5496...
b=58 =355
c-57=6
c=603
Answer (a) a=55,b=58 ,c=63,d= 64 [2]
®) 3.5 g [
4048/01/S4/Prelim 2/2016 - |Turn over



16

For
Examinar’™
Use
21 Given the matrices A = =4 B=(5 -8 and C= 2!
1 1V € matnces A = 1 2 s == 7 6 »
find
(a) BA,
() c-C.
(a BA=(5 -8 [:;' _24]
=(7 -36)
=9 «1y f«o =i}
- = =
o ce=(7 77
_ -9 -1 % 79 3
2 6 -6 34
=38 —4
g8 -28
Answer (a) (? —36) [
b -83 -4 )
(,‘, A 8§ -28 (2]
Cedar Girls® Secondary School 4048/01/S4/Prelim 22016
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Exominer s
Use
22 (a) Construct a quadrilateral ABCD, whose base AB is shown in the
answer space below. B
A is due west of B and C is duc north of B.
BC= 8cmand BD=9 cm.
The bearing of D from A4 is 350°.
(b) Find the bearing of D from C.
(c) A point P is equidistant from A4 and B and equidistant from the
lines BC and CD.
Mark the point P and write down the length of BP.
Answer (a)
%
) T
F fl’e - ] T -
“;i \) .-/1 s [L'ﬂ)
) ‘ B e
\ Q3
¥ e
l;..,,.‘.u-._.‘__.‘.-_‘_.-._.“,.._‘I....._. - }; - ‘5}; -‘
1
()
b)
Answer (b))  245° [1]
() 43%0.1 cm [3]
End of Paper
Cedar Girls’ Secondary School 4048/01/S4/Prelim 2/2016
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CEDAR GIRLS’ SECONDARY SCHOOL
Preliminary Examination 2
Secondary Four

" MATHEMATICS 4048/02

Paper 2 ' 16 August 2016

2 hours 30 minutes
Additional Materials: Answer Paper (10 sheetls)
Graph paper (1 sheet)

READ THESE INSTRUCTIONS FIRST

Vvrite your Centra number, Index number and name on all the work you hand In.
Write in dark blue or black pen on both sides of the paper.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper dips, highlighters. glue or correction tape.

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.

Calcuiators should be used whera appropriate.

If the degree of accuracy Is not specified In the question, and If the answer s not exact, give the
answer fo three significant figures. Give answers in degrees to one decimal place.

For =, use either your calculator value or 3.142, unless the question requires the answer interms of .

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 100.

This document consists of 12 printed pages and 1 cover page
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Mathematical Formulae

-

Compound interest

Total amount= P| | + _’__J
100

Mensuration

Curved surface area of a cone = arl/

Surface area of a sphere = 477’

Volume of a cone = -;:m-’}:
4 3
Volume of a sphere = ;xr

Area of triangle ABC = %ab sinC
Arc length = r@, where @ is in radians
Sector area = -%rzﬂ, where & is in radians

Trigonomeiry

a b ¢
sind sinB smC

a’=b*+c* —2bccos A

Statistics

Standard deviation = J_E;):ifz - [_zf-_;r_J



3

Answer all the questions.

(a) Factorise x* —4%. (1
(b) If the product of two positive integers is a prime numbur, what must be the value of (1]
the smaller integer?
() Given that x and y are two positive integers, solve the equation x* —4y* =37. 3]
2 The list price of a battle of Omega 3 is $63.50 and a bottle of Vitamin E is $39.50,
excluding GST.
(a) Mrs Foong bought a bottle of Omega 3 and a bottle of Vitamin E at the list
price. In addition, she had to pay 7% GST. Calculate tke total amount she paid
for her purchases. 1
(b) During the Hari.Raya Sale, a discount of p% was given. Mrs Foong paid $216.57,
inclusive of 7% GST, for 3 bottles of Omega 3 and a hottle of Vitamin E.
Calculate the value of p. [3]
(c) Siti, a sales representative, gets a 5% commission on the list price of all the
products she sold.-On a particular Sunday, she sold twice as many bottles of
Omega 3 as Vitamin E. That day, she collected $116.55 commission, Calculate
(i) the total sales for that day, n
(ii)  the number of bottles of Omega 3 sold. 2]

Cedar Girls™ Secondary School 4048/02/54/Prelim 2/2016 [Turn Over



32°

P

In the diagram, PORS is a circle with centre O.
RS is a diameter of the circle,
TPM is tangent to the circle at point P and meets RS produced at 7.

RT is parallel to QP and angle RTM = 32°.
OP intersects SQ at U.
(a) Stating your reasons clearly, calculate
(i) ongle SOP,
(i} angle SQP,
(i) reflex angle POR,
(iv) angle SRQO.

(b) Name two similar triangles and prove their similarity.

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

Cedar Girls™ Secondary School 4048/02/S4/Prelim 272016
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4  Solutions to this question by accurate drawing will not be accepted.

A is the point (0, 4) and B is the point (6, 2).
(a) Find

(i) the equation of the line through A4 with gradient 5,

(ii) the area bounded by the line in (i), the line passing through 4 and 8 and tre «

(b) The line y =4 is the axis of symmetry of the triangle ABN.
Write down the coordinates of V.

(c) Histhe point (3, k).
Given that the gradient of AH is —1, calculate the value of k.

Cedar Girls’ Secondary School 4048/02/S4/Prelim 2/2016 [Turn Crver
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6
5 500 girls in Cedar Girls” Secondary School were asked the distances they travelled from

home to school.
The cumulative frequency curve below shows the distribution of the distances.

- —— ____..7.,...‘.‘.,_‘»_-_".-__4._..-.

: -§-=J|..a. ?-: 3

W i | . '
Cumulative Frequency 7,717 "™

Distance in km

1.6:c o : gefoc s Aoy ] [

N e i N
e e e e e ftrsiche & S |
- il N H

(a) Copy and complete the grouped frequency table of the distance travelled by each girl.

Dism%ce O<x<1 |1<x<2|2<x<3|3<x<4|d<x<s5[5<x<6|6<xs7

Number
of girls

(b) Use your graph to find
()  the number of girls who travelled 3.5 km or more,

(ii)  the interquartile range

(c) Showing your method clearly, estimate
(i) meandistance travelled by each girl,

(i) the standard deviation.

(d8) One of the 500 girls is selected at random.
(i)  Find the probability that the distance she travels is less than or equal to 3 km.

(ii)y Ifthe probability that she travels more than y km is -;‘-033 , find y.

(23

(1]
(2]

12)
(2]

(1

m

Cedar Girls' Secondary School 4048/02/S4/Prelim 272016



6  This is a poster about FOOD WASTE in Singapore.

Food waste in 2014
can fill up 615
Olympic-sized
swimming pools

ol
e
L5
i«
L3

RN TR |

The annual waste statstics from the National Environment Agency showed that Singapore
Produced 789 000 tonnes of food waste in the year 2014,

_ The total population of Singapore was 5.47 million in 2014.
(a) Express in standard form,
(i) the total population of Singapore in 2014, (1]

(i) the mass, in kg, of food waste in 2014. m
(1 tonne = 1000 kg)

(b) Find the average mass, in kg, of food waste per individual in 2014. m
(c) The food waste in 2014 constitutes 23% of all the various types of waste generated.

Find the mass, in kg, of the total waste generated in 2014.
Express your answer in standard form. (2]

(@)

Useful information

« The completion of Phase |l development of Semakau Landfill
provides a capacity of 6,700 Olympic-sized swimming pools.

» Of the total waste generated, 13% are recycled, 83%
incinerated* and the rest are sent to Semakau Landfill.

* Incineration is a waste treatment process that involves the combustion of
organic substances contained in waste materials.

Assuming that the total waste generated remains the same every year, estimate the
number of years in which Semakau Landfilli will be completely filled with the waste.
Justify your answer with calculations. _ (4]

Cedar Girls’ Secondary School 4048/02/S4/Prehm 2/2016 [Turn Over



X

In the diagram, the points /. Y and Z lie on a circle, with centre © and radius 7 cm.
XY is a tangent to the circle. OZ produced meets the tangent XY at X, Itis given that
XY =14cm.
(a) Show that the angle YOZ = 1.1071radians.
(b) Using the value in (a), find

(i) the area of the minor sector YOZ,

(ii) the length of major arc YWZ,

(iii) angle YWZ.
() Given that the shaded area is 106.17 cm?, find the area of triangle YWZ.

(d) Hence, find the length of WY, if WY = WZ.

(2]

(1
(1]
(1
1
(2]

Cedar Girls” Secondary School 4048/02/S4/Prelim 272016



8  The diagram shows a structure, in the shape of a trapezium, PORS, formed by
12 congsuent isosceles triangles. The dimension of each triangle is x cm by x cm by y em.

P 0

//W/\
R e
Y

Given that the structure is made from a piece of wire of length 165 cm,

(a) Expressy interms of x. [

Given that the area of the trapezium PORS is 215 cm? and the height of the trapezium

is (x+2)em,
(b) form an equation in x and show that it reduces to 14x*> —137x+315=0, [3]

{¢) solve the equation 14x* ~137x+315 = 0, giving both answers correct 10
2 decimal places, 3]

(d) calculate the perimeter of the trapezium PQRS. [3]

Cedar Girls’ Secondary Schaol 4048/02/S4/Prelim 2/2G16 [Turan Over
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9  Inmaking a map, a surveyor notes that the three points P, Q and R are on level

ground.
Q is due east of P, PO =60 m, QR =80 mand RP =70 m.

North R

70 m 80 m

P 60m Q

(a) Calculate
(i) angleRPO,
(ii) the bearing of R from P.

(b) A long pole is erected at R. As a man walks from P to Q, he notes that the
greatest angle of elevation of the top of the long pole is 10°.

(i) Find the distance of the man from P at that point.
(i) Calculate the height of the pole.

(¢) The point S lies inside triangle POR such that its bearing from P is 020° and
its bearing from Q is 300°. Calculate

(i) anglePSO,

(ii) the distance PS.

2]
(1]

(2]
3]

{2]
(2]

Cedar Girls® Secondary School 4048/02/54/Prehm 22016



10 ABCD is a parallelogram whose diagonals, AC and AD, intersect at O. E is a point
on AB such that AE = 2EB. DE intersects AC at F.

D

(a) Given that O is the point (0, 0) on the coordinate plane. D is the point (—4, 5)
and A is the point (-7, =5),

(i) express ADasa column vector, m

(ii) find [4D]. 0
(b) Giventhat O4=3and OB=b, express in terms of a and/or b,

giving each of your answers in its simplest form,

(i) A4C, (1

(i) CD. (1
() Show that DE= %(a+5b). (3)
(d) Giventhat FA= %5:3, find FE and hence, show that D, £ and F lie on the

same straight line. (1]
(@) Fiidihe nipeacalvalis or TR L ADOE 2]

area of AAEF
Cedar Girls” Secondary School 4048/02/S4/Prelim 2/2016 [Turn Over



12
11  Answer the wholc of this question on a sheet of graph paper.

The variables x and y are connected by the equation y = 16— x2 - -I-g 2
- x

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

x 1 1.25 1.5 2 25 3 3.5 4
¥ -1 420 P 8 719 | 522 | 244 -1
(a) Calculate the value of p, correct to 2 decimal places. 1]

(b) Draw the graph ;pr-=-16--_1:l —'—‘_1 for 1< x < 4, using a scale of 4 cm to
=

represent 1 unit on the x axis, and 2 cm to represent 1 unit on the y axis. 3]

(¢) From your graph, write down the range of values of x for which
l6-x’-—1—?-)6,15x54 2)
X

(d) By drawing a suitable straight line on the same axes, solve the equation

%x+2=l6-x‘—1-6;,for15x$4. 131
X

End of Paper

Cedar Girls” Secondary School 4048/02/S4/Prelim 2/2016



CEDAR GIRLS’ SECONDARY SCHOOL
MARK SCHEME FOR 2016 PRELIMINARY EXAMINATION 2 404872

la | x ~4y? = (x—2v)(x+2y) BI1

b The value of the smaller integer is 1 BI

c | xP-4y*=37.
(x=2y)(x+2y)=37
x-2p)=1 (1)
(x+2p)=37 —(2) M1

Solving (I) and (2)
2x=38

x=19 and y=9 Al, Al

Report

Students are unable to tell that (x—2y) is the smaller
number and (x+ 2y) is the bigger number.

(x~2yNx+2y)=37
Does not imply that either (x—-2y)or(x+2y)=37!l1
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Remarks

(a) | The total amount she paid for her purchases.

$(63.50 + 39.50) x1.07 = $110.2] Al
(b) | Total amount before discount = $(3 x 63.30 +39.50)
=§230 (w/o)
Price paid before GST: Price paid after GST: B1
107% =$216.57 1.07 x $230 = 245310
100% #320240
=, 0, 1 =
% discount = 220-20240 55, f &‘i?ﬁ’;i o Ak
238 A o %100%
24610
=12% =12% Al
pr=12 ’
(eXi) | 5% (commission) = $116.55
100% (Total sales) = $116.55 x20
=52331 B1
(ii) |1 setof2Omega3 and Vitamin E=$(2 x 63.50 + 39.50)
=$166.50
No of sets sold = 2331 MI]
166.50
=14 sets
Therefore no of Omega 3 sold = 14 x 2 =28 bottles Al
Report
o discoiiis 230- 20240;-: 1O0%. oF %% discotint= 246.10- 21657 % 100%

24610
Students uses amt with gst and without gst to claculate
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Hence, (ii) and (iv) are badly done

O P e R ot ANt Remane
*1_.-,-:“ #,,-c._t«;-._ BT -_.. *’w‘ RSt g
R
3 ) /
S 7 0
T 37 ]
3 EY,
(a)(i) |In ATOP
ZOPT =90° (tan L rad) B1
ZSOP =180° —32° —90° (Lsumof 4)
=58° Al
(i) 1 «
éSQP=-££SOP(£ at ceatre=22at ©%)
~29° : Bl
(1ii) rcflex ZPOR =180° +58°
=238° Bl
3(iv) | ZRQS=90° ( £Lin semicircle) Bl
ZSRQ=180° =29° ~90° (int Zs, SR// PQ) M1
=61° B1
3(b) | The special name is Trapzium Al
Report
Students are assuming that : OP # RQ and SQ / TM
QU is perpendicular to SQ




CEDAR GIRLS’ SECONDARY SCHOOL
MARK SCHEME FOR 2016 PRELIMINARY EXAMINATION 2 4048/2

| The equanon of thc lme y= : 5:4 ]
(ii) The area bounded by the lines in (i), the line through A and £
and the x-axis.
; 2-4 1
The gradient of AB= —— =~—
6-0 3
Equationofline :  y= -%x +4 B1
Therefore the x intercept =12 B0.S
= ; . 4 B0.5
The x intercept of the line y =5x+418x= — 3
Required Area --;-(12+ -g)xtl mi1
=25.6 uni® Al
(b) The coordinates of N= (6, 2 +4)
=(6,6) Al
(c) | Gradientof LH=-1,
k 4 -
3-0
k-4=-3
k=1 Al
Report
No major error or misconception that needs to be address
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Distance | y< 1 Ly xs 2<x<3|3<x<4|4<xs5| 5<xs56 |6cx<7
(km) 2.
S || Number o5 |29 40 70 150 150 50
of girls :
Mid
sils 0.5 1.5 15 35 45 55 6.5
B2 (-1 more than 1 wrong)
-1 for units
:(Si()b) Number of girls who travel 3.5 km or more =500 ~ 110
=390 B1
(i) Interquartile Range=5.4 -3.8 Ml
: =1.6km Al
(0) >.f 500
=442 km Al
2 2
(it) | Standard Deviation = Z—ﬁ— Z—'E
2 NaT
'10845 X
= |J——-(4.42 Bl
=1.47 km Al
- : : 80
5d(i) | P(distance she travels is less than or equal to 3 km) = 300
. BI
25
. o 43
5d(if) | probability that she travels more than y km = 0
500
Therefore probability that she travels less y km = -;0—%
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6b ()

(i)

@iii)

(<)

(d)

YO L XY (tan L rad)

tan LYOZ = %4

£YOZ =1.1071 (5 sf) (shown)

Area of minor sector YOZ = —lir:'o

S(M}(.107)

=27.124 cm?
= 27.1 cm?
Major Arc length of YWZ=(2x-1.11071X7)

=36.233 (5 sf)
=36.2 cm

LYWZ = lzzroz ( £ at centre =2 Zon ©%)
=0.554 rad

Area of YWZ = area of circle — area of shaded region
= z(7?) -106.17
=47.768 (5 sf)
=~ 478 cm?

If WY=W2Z, -;-(M)’sin(o.ssast)=4?.768
WY =13.480
=13.5cm

Report
6(a) Students did not state this reason

Bl

Bl

Bl

B1

M1

Al
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a) | 14x+9y=165

165—14x z Bl
- 1
Yy 9 (1
b) 12(2y+4yj(x+2) =215 cm? M1
3y (x +2) =215 em* —— (2)
Sub (1) into (2) M1
3[%[!65—14:)](:«»2)“215 M1

(165 — 14x) + 2(165 — 14x) = 645
165x — 14x* + 330 - 28x =645
14 x*~137x + 315 =0 (shown)

() LoD J=137)F — 4(14)(315)

Mi
(2(14)
137 J1129
28
= 6.09288 or 3.6928
~ 6.09 or 3.69 (2 dp) A2
7(d) | Subx=6.09288 into (3)
y= -:;(165 ~ 14(6.09288) M1
y=28.85552
Perimeter = 4x + 6y
=4(6.09288) + 6(8.85552) Report:
=77.50464 Most did
=77.5cm Al not check
whether
x=3.69 is rejected as if x=3.69, y = 12.558, it is not x=3.69is
possible to form a triangle as 2x <y B1 acceptable
or nol.
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=(70)* +(60)" ~2 (70X60) cos LRPQ"

8ai | 80°
70" +60% —80?
2(70)(60)
LRPQ°=7552=755° (3 s0) Al
(i) | Bearing of R from P =90° — 75.52°
=014.5° Bl
8b(i) | Let the perpendicular from R to PQ be X
PX
$75.52° =" M1
@ 70
PX=17503
=17.5m (3sf) Al
(it) | Let the height of the pole be RH
5in75.52° = XX
20
RX =70sin75.52°
=67.776 m B1
RH
tan10° == M1
RX
RH
tan [0 = ———
67.776
RH =11.951m _
RH ~12.0m (3'sf) Al
8c(i) | LRPO°=90° -20° = 70°
ZSOP°=300° ~270° = 30° Mt
£LPSQ° =180° —=70° —30° = 80° Al
PS 60
@ | 5in ZS0P ~ sia 25O M1
60sin 30°
P§S=——"—""—=305
sin80° . Al
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=2
BA
=0A-0B
=9 —b B1
9 | DE=DA+ AE 3DE = (a+5b) M1
~CB+= 4B
3
— it 2 r—
=0B-0C +=(-CD) M1
3
=h+a+§(b-—a) B1

wLaw 2p= Lo st) Shown
3 3 3

od FE =FA+AE

FE:%;+%(‘J-—&) Bl

?E‘:%(wsb) (0e) Al
'F_E—-E-(a+5b)
T

= 15+ 5b)

TE:ED—E B1

@@E and Eis oo paint
D, E and F lie on the same straight line. (0.¢.) B1/2, B1/2

9¢(i) | Since AAFE issimilar to ACFD

arca of AAEF =[£}’-_‘ ‘___[g]’ M
area of ACDF DF 3
=4 Al
9
%¢ artaofADOF amofADOF area of ADAF w11
area of AMEF  area ofADAF area of AAEF
3
BB Y -
4 2
8
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10c
14<x<2823

10d | Draw y=-i—x+2

x=1.166and y=3.167

iy I I"J.E Iy f T o
: > i ‘!“— l-ﬁ:“ ’ ...
]

From Graph, bt drawing a line y =

6

s

A T T ]

:_,. ; = ,_I‘ - ._. . . A .-
= BT} I 21 H F3 . o” 3 . 3 i
I B T B T L el ol B L T
: i i ! ' i ! 1 i ¥ i i
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axes and
scales
[B1]
Plot all
given points
[B1)
Smooth
curve
through all
points
{BI]

M1

Al

M1

A2
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iy

Zy
L D i

Total population = 5.47 x 10°

11(c)

11(d)

Mass of food waste = 789 000 x 1000 = 7.89 x 10% kg

7.89x10° 20 o
Av. f food waste = ———— =144 r indiv.
v. mass of food waste S 47x10° kg pe t
Given that 23% = 7.89 x 10%
]
Mass of all waste generated in 2014 = 222212100
=3.43 x 10’ kg
in
Percentage of waste sent to Semakau = (100 - 13 -- 83)%
Mass with 4% of fatAl3wasté sent to landfill
=3.43x10°x4%
=1.372x10" kg
Mass of waste per swimming pool
= I89u10 kg 1.2829x10° kg per swimming pool
615 pools

Capacity of Semakau Landfill
= 6700 x 1.2829x10°
= 8.5954x10° kg

Number of years Semakau Landfill will be filled up
= 8.5954x10°

————=62.6 =63 years
1.372x10
Report
11(d) Some students uses food waste. Misreading of the
question

Ml
Al

M1

M1

Ml

Al

Accept
alternative

method
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