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Answer all questions.

If working is needed for any question, it must be shown with the answer.
Omission of essential working will result in loss of marks.
Calculators should be used where appropriate.

Ifthe degree of accuracy is not specified in the question, and if the answer is not exacl, give
the answer to three significant figures. Give your answer in degrees to one decimal place.
For n. use either your calculator value or 3.142, unless the question requires the answer in
terms of 7.
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Mathematical Formulae
Compound Interest

r n
Total amount = P14+ "
100

Mensuration
Curved surface area of a cone = mf

Surface area of a sphere = 4 72

|
Volume of a cone = 3 i Zh
4 3
Volume of a sphere = y nr

I
Area of a triangle = 5 absin C

Arc length=r@, where Ois in radians

1 .. ;
Sector area = 5 :-29 » where @is in radians

Trigonometry

Statistics

(M
‘:\

Mean =

-arouselliMgtimgist Girls' School Mathemalics Paper 1

Sec 4 Prelim Examination 2016 g3
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Answer all the questions.

B =2
Calcu,atETL_Jm_
3 sin 28°

Write down the first six digits on your calculator display.

(b) Write your answer to part (a) correct to 2 significant figures. -
ANSWEr (), wicicvasvnimasisassaness [1]
(b) assommammniisiris [1]
2 (a) Arrange the following numbers in ascending order:
1 1 5 -
—, 5—%, 522x107, 0.05.
20 4
AnSWEr Y visiiarsi S e S i s e SRR m
(b) State which of the following number(s) is / are irrational:

{).5, -7;-, J’;x%.ﬁ, 3.3

ABSWRE DY - cnswiossmmenmnsisns compsnmensenpsbissnsasns [1]

3 The length of cach side of a cube is increased by 40%.
Find the percentage increase in the total surface area of the cube.

ANSWer  .oeicieeiannn. Yo [2]

Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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4 Given that (2x — 5)(x + a) = 222 + bx ~ 5 for all values ofx, find the values of @ and b.

Answer a = i, b= [2]

5 Two numbers p and ¢, written as the products of their prime factors, are
pP=22x3"x5%and g=22x33.

(a) Find the HCF of p and 4.

(b)  Find the smallest positive integer  such that (p x g * k) is a perfect cube.

6 Local time in Singapore is 7 hours ahead of local time in London. Singapore Airlines
SQ007 departed London on Monday at 19 16 London time. The flight arrived at
Singapore on Tuesday at 15 51 Singapore time. Calculate how long the flight took,
giving your answer in hours and minutes.

.......... minutes [2]

m%gp Methodist Girls’ Schoal Mathematics Paper 1 Sec 4 Prelim Examination 2018
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7 The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area
in square millimetres, of the micro-organism, giving your answer in standard form.

8 The graph below shows the sales of computer notebooks made by Angie over a period

o of 6 months in 2016.
- No. of 4
computer 16
notebooks g
sold P
’ //
1
0 »
Jan Feb Mar Apr May Jun
Explain why the graph is misleading.
SEPESTER . ook s oie an S me s A S S w W R S S e W S T A e s

.................................................................................................... (2]
9 Two of the interior angles of a hexagon are 2x° and (5x —200)°. The remaining
interior angles are 90° each. By forming an equation in x, find the value of x.
ARSWEE X3 . ownismaisnsmensmss [2]

my¥t  Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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10 In the diagram, the points B, C, D and E lie on a circle with centre O. PQ is a tangent to
the circle at D. 4BC and AEOD are straight lines. ZOCEB = 54° and L OAB = 30°.

P

(@ z4DcC,
M) ZCDo,
(c) ZACE,
(dy ZCBE.

Answer (a)......ococovevenen... ° 2]
(D). °
[0 O ° 2]
) scsnsmsestisiasyinn. % i)

Methodist Girls’ School
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Sec 4 Prelim Examination 2018
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11  ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of
congruent triangles, show that 4D = BE. State your reasons clearly.
A

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

..................................................................................................... 2]
12 Janet has $50000 to invest for 3 years. She invests her money in a unit trust with
returns equivalent to 2% per annum interest, compounded every 3 months.
Calculate the amount of interest she will get at the end of 3 years.
ANEWEY T ciconunmsnommsnsanminnmss [2]

mgET Methodist Girls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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: 1Y
13 (a) Given that [ZJ x 8 = 1, find the value of p.

34 =
) Simplify (2 ‘E] .
2."
Answer (A) P = ianiisnas [2]
1.1} NS 2]
m:é% Methodist Girls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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14  The equations of the three graphs shown helow are in the form y =n+ g
State the value of n for each of the following graph.

(@) y 4‘/
a

ST

(b) ¥4

L 4

x'
© - FA
Answer (a) n= ... [1]
x ) A= v 1)
) B= e ceitosins [1]
15 In the answer space, sketch the graph of y =5—(x+ 1), indicate clearly the turning

point and the intercepts on the x and y-axes (if any).

sz Answer 2]
Yy 4
0 x

mgsY Methodist Girls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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16 (a) & ={x:xisanintegerand 1 < x<24}
A ={ x:xis a perfect square }

B = {x:xisa factor of the number 24 }

C={x:x+11isdivisible by 6 }

(i) Listtheelementsind N C .
(i) Findn (B UC).

Answer (a)(i) .............. A RS [1]

Answer (B).............. 1]

ggﬁ Methodist Girls’ School

Mathematics Paper 1 Sec 4 Prelim Examination 2016
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17  Given that point 4(4, 2) and AC = 3 )

(@) Find ‘EI{

Answer (8) ..., units [1]

() The point P lies on CA such that PA = k C4 .

b Showtlst P =| | ¥
—_ )] oW =243k )

Answer (b)(i) (1]

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

Answer (b)) P(......... W - ) 12]

mg¥1  Methodist Girls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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18 Consider the number patterns in the table below. The first three terms of each column

have been given.
Row, n S 7§ U
1 4 16 16
= 2 8 32 30
3 12 48 44
7 )4 q g
n

(a) Find values of p, g and r.
(b) Write down the equation connecting S and 7.
(¢) Write down the equation connecting IJ and 7.

(d) Betty said that 256 can be found in column U,
Write whether you agree or disagree with Betty. Give reason(s) for your answer.

Answer (a) p=......... s A= asnn 0 o R (1]

D) oo m s s n e e [1]
L e [1]

(- } 2 CRRR with Betty. Thisis because .........................................
I (1]

Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2016 10
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19  The frequency table shows the number of countries that a group of students had
visited.

Number of countries 0 1 Z 3

Number of students 2 8 6 x

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

(b) Given that the median number of countries visited is 2, find the largest possible
value of x.

(¢) Given that the mean number of countries is more than 2, find the smallest
possible value of x.

Answer (2) X= ciociieiiiiiiiiiiiciiins 1]
(B) £5 s [1)
(€) x= i [2

Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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20 (a) Theair resistance, R, is directly proportional to the square of the speed, ¥, of an
object when it is falling. The air resistance is 24 newtons at a certain speed. Find
the air resistance when the speed is increased by 50%.,

(b) 48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts
are to be built in 72 hours?

Answer (@) ...ocoooooooooov..... DEWIONS 12]
L) (NI . ¥ 1 | |
Methodist Girls® School Mathematics Paper 1 Sec 4 Prelim Examination 2016

12



Page 15 of 18

21  The diagram below shows the speed-time graph of the journey for the first 3 minutes of
a train. The train slows down to a stop when entering station J. After a brief stop of 60
seconds, it starts to move off with acceleration for 30 seconds before it gets out of

station J. S 1 (ms)
80 =
60 |-
40 1
1
20 +
; i i e
0 30 60 9 120 150 180
Time (s)
(a) Find the deceleration of the train as it enters station J.
(b) Calculate

(i) the total distance travelled by the train in the first 3 minutes,
(ii) the average speed of the train, in km/h, in the first 3 minutes.

Answer (8) cocoeviivieiinnianiiiesninnnne. m/s? [1]
YA oo m [1]
) R WS- e km/h [2]

(¢) On the axes below, sketch the distance-time graph of the train for the first
3 minutes of its journey.

Answer (¢) (2]

Distance (m) 4

> fime ()

28 e e o i

o
=
o
[Ty S
<
—

mgsT  Methodist Girls' Schoal Mathematics Paper 1 Sec 4 Prelim Examination 2016 13
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22 Pand R are points on the x-axis. TQR is a straight line parallel to the y-axis,

Area of APOR = 30 units®.

04, 5)

y »/T
L

P 0 - X
(a) Find the coordinates of
(i) point R,
(ii) point P.
(b) Find the length of PQ.
(¢) Find cosZPQT, giving your answer as a fraction.
(d) Given that PR = TR, find the equation of PT.
Answer (a)(i) R (........ § wsssassan ) [1]
) Poceee s o, ) [2]
{B) i units [1]
@) svonnssevnatinoa [1]
7. (1]

Methaodist Girls’ School

Mathematics Paper 1 Sec 4 Prelim Examination 2018
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23 Five discs numbered 1, 3, 4, 6 and 7 are placed in a bag. A disc is drawn out of the bag
at random. Without replacing the first disc into the bag, a second disc is drawn.

(a) Complete the following probability tree diagram.

Answer (a) [2]
First draw Second draw
()
(;] Odd [%J Even
[ J Even % Bdd
[ ] Even

(b) Find
(i) the probability that one disc is odd and the other is even,
(i) the probability that both numbers drawn are smaller than 4.

(¢) By drawing a possibility diagram in the space below, find the probability that the
sum of both numbers is a prime number.

Answer (D)) ooveeeeenneeeeeie m

GI) oo [1]

(€] :vacismssummrexm s 12]

Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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24 The diagram below sl?ows a horizontal field ABC.
A is due north of B and C is due west of B.
Use a scale of 1 cm to 40 m, show all the constructions clearly.

(a) A lamp post, L, is located on a bearing of 290° from A, and 300 m from A.
(i) By construction, mark and label clearly the position of the lamp post L. [1]
(i) Measure and write down the bearing of the lamp post L from point C.

(b) A gate, G, is located along the path of BC, equidistant from B and C.
By construction), mark and label clearly the position of the gate G. [1]

(¢) A circular flowér bed is built such that it touches cach side of the field at one
point.
(i) By constructing two angle bisectors, draw the circular flower bed and
label its centre O. 2]
(i) Hence, measure and write down the actual radius of the flower bed.

Answer (a)(i)
(b)
©0)
North
A

A

C B
Answer (a)(i1) ...................... % 1]
(05117 JRUTTT m [1]

End of Paper 1

m%lﬁ‘ Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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Mensuration
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Statistics
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Mathematical Formulae

r n
Total amount = P(l + —)
100

Curved surface area of a cone = !

Surface area of a sphere = 4 2

Volume of a cone = lm'?‘h

I

Volume of a sphere = —nr?

L]

Arca of a triangle = %absin (i

Arc length = r8, where #is in radians

1 s i 2
Sector area = ;rZB, where @1is in radians

a b C

sind sinB sinC

al=bl+e2 2becos A

> 0

Mean= = “=
z

\2
!
|

V27

F 4

m%;lﬁ Methedist Girls' School

Mathemalics Paper 1 Sec 4 Prelim Examination 2016
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Answer all the questions.

1 (a) Calculate? l - vﬂ _
3 sin28°

Write down the first six digits on your calculator display.

(b) Write your answer to part (a) correct to 2 significant figures.

Bl
I ST i PO [
-0.031 2
®) oo i B —- 84
2 (a) Amange the following numbers in ascending order:
1 1 - .
—, 5—% . 522x107, 0.05.
2}] 4
0.05 0.0525 0.00522 0.050505._.
1 . i B1
522%x103, — ,0.05, 5-%
Answer (a) 20 ............... £ Bpmsensns [1]
(b) State which of the following number(s) is / are irational:
03, Z. JIx2f7, 35.
5 - - B1
2 5 3
Answer (b) .oovevenns? . (1]
3 The length of each side of a cube is increased by 40%.
Find the percentage increase in the total surface area of the cube.
s P _ 60141 —6’ _
% increase in surface area = — _615_ % 100% Ml
. 11.76-6 100%
6
= 960/0
96 Al
Answer ... % [2]
Methodist Girls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2015
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Given that (2x — 5)(x + @) = 2x* + bx — 5 for all values of x, find the values of @ and b.

2x2+2m—5x%§§ = .'-l!'?"-bx%
~5S5a =-5 2a-5 =5
a=1 b=2(1)-5

S 2

=3

Answer q =

B1 B1

Two numbers p and g, written as the products of their prime factors, are

p=22x33x5%and =22 x 33

(a) Find the HCF of p and 4.

(b)  Find the smallest positive integer k such that (p x g % k) is a perfect cube.

(a) HCF = 22k 33 = 108

() (pxgxk)=2"x3"x5xk
ko=22x3
=12

Local time in Singapore is 7 hours ahead of local time in London. Singapore Airlines
SQO07 departed London on Monday at 19 16 London time. The flight arrived at
Singapore on Tuesday at 15 51 Singapore time. Calculate how long the flight took,

giving your answer in hours and minutes.

Departure time from London (Singapore time) I f i

= 02 16 Tuesday Ml

Arrival time at Singapore (Singapore time)

= 1551 Tuesday

Duration of Journey
= 13 h 35 min

5h

2h
/\/"‘N

1916 00 16 0216
Mon Tue Tue
h  min
15 51
- 02 16
13 35
Al
13 35
Answer ... .. hours ...~ 3 minutes [2]

Methodist Girls' School

Mathematics Paper 1

Sec 4 Prelim Examination 2016
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The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area

. PR Y . - . =
in square millimetres, of the micro-organism, giving your answer in standard form.

1
Radius = 7 % 9.04 x 107 m
= 4.52 = 10°% x 10* mm

= 452107 mm M1
Surface area = 47 (4.52 x 107) 2
= 257 x 10* mm?
2.57 =107 Ax
x
Answer .........> =Ll 2 2]

The graph below shows the sales of computer notebooks made by Angie over a period
of 6 months in 2016.

No. of L
computer 16
notebooks g
sold

o
S

<
Y

Jan Feb Mar Apr May Jun

Explain why the graph is misleading.

e .. Doe e of thevertioal 2 19 TOL COBMEIIE. . cccsceasmusnmmmrrampsastrmnans

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

................................................................................................... [2]
9 Two of the interior angles of a hexagon are 2x° and (5x—200)°. The remaining
interior angles are 90° each. By forming an equation in x, find the value of x.
2x + (5x — 200) + 4 (90) = (6-2) x 180 M1
Tx+160 = 720
7x = 560
x = 80
_ Al
Answer x= ... 80 ................ 2]
Methodist Girls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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10 In the diagram, the points B, C, D and £ lic on a circle with centre O, P is atangent to
the circle at D. ABC and AEOD are straight lines. ZOCB = 54° and £ OAB = 30°.

P

Find, giving reasons for each answer,

(a) Z4DC,

(b) £CDY,

(¢) ZACE,

(d) ZCBE.
(@) ZLCOD = 54° +30° (Ext Ziof A)

= 840 M
180°—84°

2

ZADC =

( Base Zs of isos. A )} Al
= 48°

(b) ZCDQ = 90° - 48° (tanJ_gra_d)}Al

= 42°
(©) £DCE = 90° (Rt Zin semi-circle) M1 or ZCOE = 48° x 2 (£ at centre = 2 £ at circumferex
ZADC = 180° - 90° - 48° - 30° (£ sum of A)] , ; = o8t
= 12° J LACE = I—§0°2_—96° ( Base Zsof isos. A)
= 420
ZADC = 54° - 42°
= §2°
(d) ZCBE = 180°-48° (/s in opp segments are Supp)} Al
= 132 Answer (a)............. .. SO * 13
B t® &
(Fisnsisi e 2]
) I 132 ° (1]

mélgp Methodist Girls’ School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of

congruent triangles, show that AD = BE. State your reasons clearly.
A

C

ACDand BCE,

Answer In triangles
CDand CE  ( sides of equil. ACDE )

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

..................................................................................................... (2]
12 Janet has $50000 to invest for 3 years. She invests her money in a unit trust with
returns equivalent to 2% per annum interest, compounded every 3 months.
Calculate the amount of interest she will get at the end of 3 years.
(¥
Amount = SUUUU[E + 9-422-] M1
= §53083.8905
Interest = $53083.8905 — $50000
= §3083.89 (to 2 dp)
$3083.89 A
Answer $ T et [2]

Methodist Girls” School Mathematics Paper 1 Sec 4 Prelim Examination 2016
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o)
13 (a) Giventhat G] x 8 =1, find the value of p.

(272F x 21 = 2
272p+3 — 54 M1
—2p+3=0

1

<
P=4

() Simplify [—L—

_ (2 y+l+i-y ):'2 M1

Answer(@) p = ... % . ... 2]
- Al

Methodist Girls' School Mathematics Paper 1

Sec 4 Prelim Examination 2016



Page 90of 18

14 The equations of the three graphs shown below are in the form y = n+x"".

State the value of n for each of the following graph.

(@) v /

b

/ x

(b) yu

A J

1

x?‘
—
(c) - YA
2 B1
Answer (@) n=.. 0o [1]
> 3 Bl
= M) n=.. .l 1]
B1
© n=.0_.....Mm
15 In the answer space, sketch the graph of y =5—(x+1)*, indicate clearly the turning
point and the intercepts on the x and y-axes (if any).
— Answer (2]

('19 5)'

G1 correct shape

G1 label turning point
and x-p-intercepts

Y

-3.24

il
L
.
Ll
1
"
1
"
'
Ll
]
'
'
i
1
]
'
'
]
'
[
]
'
"
1
]
]
i

1.24

m3e?  Methodist Girls' School

Mathematics Paper 1

Sec 4 Prelim Examination 2016

25



Page 10 of 18

16 (a) &={x:xisanintegerand 1< x<24}={1,2,3,... 23}
A={x:xisaperfcctsquarc}={1,4,9,16}
B={x:xisafactorofthenumber24} ={1,2,3,4,6,8,12}

C={x:x+1 isdivisible by 6 } ={5,11,17,23}

(i) Listthe clementsind ~ C.
(i) Findn(B UC).

(@ (i) B = {5,7,9,10,11,13,14, 15,16, ... 23 }

n(B’VC)=n(B")
n(e)—n(B)

= 337
—

b o | 1) [1]

m%gﬁ Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2018 26
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S _7
17  Given that point A(4, 2) and AC = 3 |

(a) Find Ef‘

|a‘ = 7+
B1
. 7.62 .
= 7.62 (to3s) ArSWEr. () .ovsrirmvisnsrrereess units [1]
(b) The point P lies on C4 such that PA = kCA.
— (4-Tk
i) Show that OP = ;
n (@ Showtha (2+3kJ
(1]

Answer (b)(i)

AP = OP- OA

OP = Od+ AP

(4 —

= ]+kAC

kz

4 By §

=| |+&

2) (%J a
(4-7k

“l2+3k (el

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

B1

~N|&+o

[}
+
- |
S
]

(W)
G

Answer (b)) P(...0.... ...l ) [2]

m%%.l"; Methodist Girls' School Mathematics Paper 1

Sec 4 Prelim Examination 2016
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18  Consider the number patterns in the table below. The first three terms of each column
have been given. |

Row, n S T U
1 4 16 16
2 8 32 30
3 12 48 44
7 p q r
n i

i
(a) Find values of p, g and r.
(b) Write down the equation connecting S and 7.
(c) Write down the ;equation connecting {J and n.

(d) Betty said that 256 can be found in column U.
Write whether you agree or disagree with Betty. Give reason(s) for your answer,

(d) 14n+2 =256
14n = 254
254
n = e —
14

= 131
| 7

B1
( All 3 must be correct )
Answer (a) p=.28...., g= 12 o 100
r=4s Bl
;R e A (1]
U=14n+2 B1
() v Siesitnn SIS SR S (1]
(d) 1. dlsagree ...... with Betty.. Thisis BECAISE . .cvusivevavimsisis s,
If N=256, n= 18— which is not a natural number. B1
OR ( is not a pbsitivc-il-]-tcgcr .

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

Methodist Girls' Scheol Mathematics Paper 1 Sec 4 Prelirm Examination 2016
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The frequency table shows the number of countries that a group of students had
visited.

Number of countries 0 1 2 3
Number of students 2 8 6 x 4

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

(b) Given that the median number of countries visited is 2, find the largest possible

value of x.

(¢) Given that the mean number of countries is more than 2, find the %ﬁ
A et
BOSSible value OI'%.

() 2+8+(6-1) = x+4

15 = x+4
x =11
(c) gy = 0(2) + 1(8) + 2(6) + 3x +4(4) 59
2+8+6+x+4
3x+36 52 Mi
x+20
3x+36 > 2(x+20)
3x+36 > 2x+40
x >4
smallestx = 5
7 B1
Answer (8) X = cooociiiiiiiiiiiiininns .
11
(b) x= B] ......
(e) x=_. S .......... B l .....

(1]

Methodist Girls' School

Mathematics Paper 1

Sec 4 Prelim Examination 2016
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20 (a) The air resistance, R, is directly proportional to the square of the speed, ¥, of an
object when it is falling. The air resistance is 24 newtons at a certain speed. Find
the air resistance when the speed is increased by 50%.

(b) 48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts
are to be built in 72 hours?
(@ R =kV?*, kconstant
24
24 = kyV? = 'k =FT Ml
Rn:w = k(LSV} 2
= %XZQSVZ
= 54 newtons .
(b) No. of men required to build 3 huts in 72 h
= ix@xﬁm
2 72
= 60
.. Extra no. of men needed = 60 — 48
=12
OR
48 men ---- 2 huts ---- 60h
48men - ]l hut ---—- 30h
Iman ---- lhut -— 1440h M1
I man ---- 3 huts ---- 4320h
60 men ---- 3 huts ---- 72 h
. Extra no. of men needed = 60 - 48
=12
54 Al
Answer (a) ... ... newtons [2]
12 M
(D) sicciciisiniisimamasmanonsssy EN [2]
m%g? 30
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21  The diagram below shows the speed-time graph of the journey for the first 3 minutes of
a train. The train slows down to a stop when entering station J. After a brief stop of 60
seconds, it starts to move off with acceleration for 30 seconds before it geis out of

station .J. Speed (/s

80 | SR R

60 t

40

20 A

(]

] 30 60 90 120 150 180
Time (s)

(2) Find the deceleration of the train as it enters station J.

(b) Calculate
(i) . the total distance travelled by the train in the first 3 minutes,
(i) the average speed of the train, in km/h, in the first 3 minutes.
(a) Acceleration = =D o imfs’ .. Deceleration = i n/s*
0-90 9 9
(b) (i) Total distance = %(90)(40)+%(30)(so)
' = 1800 + 1200
= 3000 m
(1) Average speed = '3—00*02 M1 4
Jmin s B1
_ 3km_ Answer (a) .......... D ereaeersnnerannne n/s® [1]
~ 3 1) Al
[5 hJ G .00 m (1)
- 00 km/h i) ... 0L Al kmh [2)

(¢)  On the axes below, sketch the distance-time graph of the train for the first
3 minutes of its journey.

Answer (c) (2]
Distance (m) & E E E G1 correct shape
3000 - ; :r /: G1 label correct distance
1800 -| e
s ; . » time (s
0 90 150 180 g

m%g? Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2015
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22 P and R are points on the x-axis. TOR is a straight line parallel to the y-axis.

Area of APQR = 30 units”.
y ‘/ T

~ \
2
-
wn
—

> x
P o
(a) Find the coordinates of
() point R,
(ii) point P.
(b) Find the length of PO. i
(¢) Find cos£PQT, giving your answer as a fraction.
(d)  Given that PR = TR, find the equation of PT.
(@@ R(4,0) (b) P(-8.0) Q(4,5)
. PQ = 4~ (8 +(5-0)
(i) —xPRx5=30
2 M1 = 144 +25
PR=2K30=12units = 13 unils
- P(-8,0)
(¢) cos ZPOT = - cos ZPOR —_
= -— ...5_
13
(d P(-8,0 T(4,12)
_ 12-0 =
4-(-8)
Equation of PT'is Answer (a)@) R(.*.. 0.1 Bl
y=0=1[x-(-3)] G P28 9 )21 A
LBk 13
(DY, .rersernsoimemmmsnes units [1] BI
3
G < . [
@) sl 8 (1] Al

”‘%g? Methodist Girls’ Schoo! Mathematics Paper 1 Sec 4 Prelim Examination 2018 32
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Five discs numbered 1, 3, 4, 6 and 7 are placed in a bag. A disc is drawn out of the bag

at random. Without replacing the first disc into the bag, a second disc is drawn.

(a) Complete the following probability tree diagram.

Answer (a)

1,3,4.0,7
3 odd nos. , 2 even nos.

Odd

Even

First draw

[2]
Second draw

BY-= Odd

\

(

l Even
2

-t

(b) Find
(i)  the probability that one disc is odd and the other is even,
(ii) the probability that both numbers drawn are smaller than 4.
(¢) By drawing a possibility diagram in the space below, find the probability that the
sum of both numbers is a prime number.
(b) (1) P(odd, even) + P(even. odd) = 2 x & * g;xl of; = 2 X%X :
5 2 5 4 5 2
=2
5
- (i1) P(both nos. <4) = 2 S
) S 4
e B
10
©
Ll K. 4 3 & 1 & P(sum = prime no.) = -I-%
1 5 | 7 | 8 .
3| 4 7| 9 | 10 Y
B1
4 5 7 10 10
6 | 7 | 9 |10 13 3 Bi
7 S | 10 l 11 13 Answer (b)) .......... D”i ................ [1]
o — B
(u).........‘..l.(.} ............... 1]
1 ] R S 12]

m%§4 Methodist Girls' School
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24 The diagram below shows a horizontal field 4ABC.
A is due north of B and C is due west of B.
Use a scale of 1 cm to 40 m, show all the constructions clearly.

(@) Alamp post, L, is located on a bearing of 290° from 4, and 300 m from 4.
() By construction, mark and label clearly the position of the lamp post L. [1]
(ii) Measure and write down the bearing of the lamp post £ from point C.

(b) A gate, G, is located along the path of BC, equidistant from B and C.
By construction, mark and label clearly the position of the gate G. 1

(¢9)  Acircular flower bed is built such that it touches each side of the field at one

point.

(i) By constructing two angle bisectors, draw the circular flower bed and
label its centre O. _ [2]

(i) Hence, measure and write down the actual radius of the flower bed.

Answer (a)(i)

(b)
()@
North
A

A

¢ B
Answer (a)(i1) ...........oieini. % 1]
(£ [11) e e m [1]

End of Paper 1
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Answer all the questions.

1 (a) Giventhat -8<x<4 and -3<y=2, find
(D) the least value of xy, [1]
(i)  the greatest value of x” —y’. (1]
(b)  Express as a single fraction in its simplest form
D) 4 [2]
xy oy
2
(i) 2 x (x+y) -7’ 2]
X+y+z 6x
_ |44’ +p°
(¢) Itisgiventhat 2pg = >
Express ¢ in terms of p. [3]
2 In the diagram, O4ABCD is a semicircle with centre at (0.
AD /I BC, angle CDA = angle BAD = -léﬂ- 7 radians and O4 = 20 mm.
2 1
(a)  Show that angle BOA == 7 rad. [1]
5
(b)  Find the length of arc 4B, leaving your answer in terms of 7. [1]
(¢)  Find angle BOC. [
(d) Calculate the arca of the shaded region. [3]
(¢)  Find angle BOA in degrees. (1]
()  The unshaded region forms a company logo. An enlarged copy of the logo is
made. In the enlargement, 4D = 60 mm. Find the area of the enlarged logo. [2]
Methedist Girls” School Mathematics Sec 4 Preliminary Examination 2016
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3 The cash price of a car is $74 000. Mr Smith is introduced

Page 4 of 13

to two types of payment

schemes.
B Scheme A Scheme B
Down payment 40% 60%
Simple interest rate 3.28% R%
(per annum)
Loan period (years) 5 5

(a)  Find the total anl:zount that Mr Smith has to pay for the car, if he chose Scheme A. [2]

(b)  If Mr Smith chésc Scheme B, the monthly instalment he has to pay over 5 years
is $572.76. Calculate the value of R.

(¢)  One day the exchange rate between US dollar (US$) and Singapore dollars (S$)

was US$1 =S$1.27 .

On the same day, the exchange rate between British pound (£) and US dollar was

£1=US8$1.33.

Calculate the cash price of the car in pounds, correct to the nearest pound.

[3]

(2]

Methodist Girls’ School
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4  In the diagram, WXYZ is a trapezium and WX is parallel to Z7.
The point P on XZ is such that ZP : PX=1:3 and WX : ZY=3 : 4.

It is given that WX =92 and WZ =b.

Y Z
P
b
B W
X 9a
(a)  Express, as simply as possible, in terms of a and b,
. © 7, (1
@ wp, [1]
()  yw 1
(b)  Show that the line XV is parallel to the line WP. [2]
(¢) Find, as a fraction in its simplest form,
(i)  areaof AWZP [1]
area of AWXP’
(ii) area of AWZP 2]
area of AYXZ
Methodist Girls” School ; Mathematics Sec 4 Preliminary Examination 2016
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5 Answer the whole of this question on a sheet of graph paper.

A group of friends founded a new social networking website. The table below shows the

number of members at the beginning of each week over a period of 7 weeks.

Week (x) 0 1 2 3 4 5 6 7
Total number 5 15 35 P 90 145 230 400
of members ()

(a) Using a scale of 2 cm to 1 week, draw a horizontal x-axis for 0<x<7 .

Using a scale of 2 cm to 50 members, draw a vertical y-axis for 0<y <400 .

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

curve.
(b)  Use your graph to estimate

(i) the value of p,

(i) the week that the total number of members reaches 300.

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

(i) What does this gradient represent?

(d)  The group of friends wish to estimate what the total number of members will be

in one year’s time. They propose to extend the graph line up to week, x =52,

Explain why is it not possible to estimate the total number of members in this

way.

3]

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

(1]

Methodist Girls® School
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6  The distance between two houses, P and 0, is 200 km. Joe travelled by car from / to ()
at an average speed of x km/h.
(a) Writc down an expression, in terms of x, for the number of hours he took to travel
from P to Q. [1]
(b) He returned from Q to P at an average speed of which was 5 km/h more than the
first journey.
Write down an expression, in terms of x, for the number of hours he took to travel
from Q to P. [1]
(¢) The difference between the two times was 24 minutes.
Write down an equation in x to represent this information, and show that it
reduces to
x* +5x—2500=0. [3]
(d) Solve the equation x’+5x-2500=0, giving each answer correct to three
decimal places. 131
(¢) Calculate the time that Joe took to travel from P to 0, giving your answer in
hours, minutes and seconds, correct to the nearest second. [2]
Methodist Girls” School Mathematics Sec 4 Preliminary Examination 2016
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7 (a)  Jim exercises on Monday and Wednesday.
On Monday, he jogs for 10 minutes, cycles for 20 minutes and swims for 30
minutes.

On Wednesday, he jogs for 20 minutes, cycles for 10 minutes and swims for 15

minutes,
J & 8
This information can be represented by the matrix Q- 1020 30 )MOH :
20 10 15 )wWed
(i)  Evaluate the matrix P = 60Q. [1]

(i)  Jim’s exercising speeds are the same for Monday and Wednesday.

His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed

is 1.3 m/s.
Represent his exercising speeds ina 3x1 column matrix S. ()
(i) Evaluate the matrix R = PS. 2]
(iv)  State what the elements of R represent. [1]
(b)  The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of x%
on the cost price.
(1)  Write down an equation in C and x to represent this information and show
that it simplifies to
6000 -100C = Cx . (1]
If the shirt is sold at $24, the shop makes a loss of 2x % on the cost price.
(if)  Write down an equation in € and x to represent this information. [1]
(iii)  Solve these two equations to find the value of C and the value of x. [3]

(iv) Calculate the selling price of the shirt if the profit is 45% of the cost price. ~ [2]

Methodist Girls® School Mathematics Sec 4 Preliminary Examination 2016
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8  The diagram shows a triangular park BCD and the route that Ali has cycled.
Ali cycles from his home, 4, on a bearing of 220 °towards point B of the park. The
distance from A to B is 4.8 km. From B, he cycles to C, which is 6 km away, and he

continues to D.
C is due north of B. Reflex angle 4BD=210° and angle BDC =35°.
C

(a)  Show that ABCD is an isosceles triangle.
(b) Calculate the
(i) distance of AC,
(i) area of the park BCD,
(iii) angle BAC,
(iv) shortest distance from B to CD.

(¢) A building stands vertically at B. The angle of depression of C' when viewed from
the top of the building is 40°. Find the height of the building.

(1]

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

(2]

Methodist Girls” School Mathematics Sec 4 Preliminarv Examination 2016
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9 120 visitors took a survey on the number of hours they spent at the Gardens by the Bay

in February 2016.

The cumulative frequency curve below shows the distribution of the time spent.

5 R S — 4

i 3 ) NN N 7

; IERgES -

| + I | /

‘ T ¥
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| . £ -
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i 40 + - |5

: b 1

i 1/ ]

B AR W !

| - - . i
20 ' 14 t
O EENEY ;
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5 4 .:_..vr.f‘_ I f: 'i::' e

Fol g EENEE SEESEEE ~1 i

n OCEEEIT: LT T T iy |
0 1 2 3 4 5 6 7 8 9 10 [

Time (hours)

(a)  Use the curve 1o estimate
(i) the median time,
(i)  the interquartile range of the times,

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

Bu}'.

Methodist Girls” School Mathematics Sec 4 Preliminary Fxamination 2016
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(d)

Page 11 of 13

It was discovered that the number of hours has been recorded incorrectly. The
correct number of hours was all 1 hour less than those recorded.

The box-and-whisker plot shows the correct distribution of hours.

i -

a b c d e

Find the value of
H c, (11
(i) e-—a (1]

The table below shows the results of the survey conducted on another 120
visitors on the number of hours they spent at the Gardens by the Bay in June

2016.
| Number of hours spent (x h) Number of visitors
2<x<4 33
4<x<6 46
6<x<8 30

8<x<10 11

Calculate an estimate of the
(i) mean time that the visitors spent in June, [1]

(ii) standard deviation. 2]

The programme management team at the Gardens by the Bay commented that the
visitors generally spent longer hours in February 2016 than in June 2016.
Justify if the comment is valid. [2]

Methodist Girls® School Mathematics Sec 4 Preliminary Examination 2016
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10 A solid cone is cut into 2 parts, X and ¥, by a plane parallel to the base,
The length of AB = the length of BC.

Diagram I

; . : . 64 3 .
(a)  Given that the vol ume of the solid cone is — 7 m’, find the volume, in terms of
-
3

7, of the frustum, V. (3]

(b) In Diagram II,: a rocket can be modelled from a cylinder of height, 4, 94.2 m B
with_a cone, X, on top and a frustum, Y, at the bottom. The cone, .Y, has a
diameter, d>, of 4 m and the frustum, Y, has a base diameter, d;, of 8 m. The

parts X and Yaré taken from Diagram I above.

[
»>

Diagram II

(1) Calculate the total surface arca of the rocket. Give your answer correct to [3]

the nearcst square meter.

(i)  Caleulate the volume, in cubic metres, of the rocket. [1]

Methodist Girls™ School Mathematics Sec 4 Preliminary Fxamination 2016
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(ii1)  The rocket is designed to launch to the moon.

Useful information

Distance of moon from earth: 384 400 km

Speed of rocket: 800 km /minute

1 m? =264 gallon

The rocket is filled with liquid fuel to a maximum of 95% of
its volume.

Rate of fuel consumption: 20 000 gallons /minute

Capacity of each external fuel tank: 3.2 x10° gallons

How many external fuel tanks will the rocket require to sustain its journcy

to the moon?

Justify your answer with calculations.

4]

Methodist Girls® School

Mathematics Sec 4 Preliminary Examination 2016

45



9y

gpe



Class Index Number

Name :

METHODIST GIRLS’ SCHOOL

Founded in 1887

PRELIMINARY EXAMINATION 2016
Secondary 4

Tuesday - MATHEMATICS 4048/02
16 August 2016 Paper 2 2 h 30 mins

INSTRUCTIONS TO CANDIDATES

Write your class, index number and name on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a pencil for any diagrams or graphs.

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

Answer all questions.

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

Omission of essential working will result in loss of marks.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give
the answer to 3 significant figures. Give answers in degrees to one decimal place.

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

INFORMATION FOR CANDIDATES

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.

- — s e = - ——t

This question paper consists of 13 printed pages

47



3

Methodist Girls™ School Mathematics

Page 2 of 23

Mathematical Formulae

Compound interest

Total amount = p [l + _r_J

100

Mensuration
Curved surface area of a cone = -/

Surface area of a sphere = 4 7

Volume of a cone = lmzh
bl
% ]

Volume of a sphere = %m N

Area of triangle ABC = %ab sin C
Arc length = 76, where 8 is in radians
Sector area = % r*6 , where @ is in radians

Trigonometry

a b c

sin A EE T sinC

a’ =b? +¢? - 2bccos A

Statistics

Mcan = & /%

f

™M

i (zA)
Standard deviation = % *[%l;—fj

Sec 4 Preliminary Examination 2016
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Answer all the questions.

1 |(a) |Giventhat -8<x<4 and -3<y<2, find
(i) the least value of xy, [1]
Least value of xy = (-8)(2) =-16 -— Bl
(i) | the greatest value of x” —y%. (1]
Greatest value of x° —y? = (-8)* ~ 0 =64 — Bl
(b) | Express as a single fraction in its simplest form
@ | =+, [2]
Xy oz
o XZ-yZHXY-XZ __an
I} S m
o
| BE
_Hx—2)
xyz
:x_—z — |
Xz
2
(ii) 25 (x+y) -7 2]
x+y+z ox
, .
2x” (x+y )(x+y+z) M
-~ X+y+z 6x
____xI(JH-y—z) o A
3
.
1A 2 2
(¢) |ltisgiventhat 2pg= fﬁ;'_P :
Express g in terms of p. [3]
Methodist Girls” School Mathematics Sec 4 Preliminary Examination 2016
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2 2
2pg= \/44 +p
2
2 2
apig*= ﬁ_zi M1
8pq* =4g% +
8p’q’ —4¢* = p’
q' (sp2 -4) =p? —Ml
A 2
(87*-4)
g=% —L:— -—Al or g=% 2 or g=+ {’2
4(2p* 1) 2251 8p" -4
2 | Inthe diaéram, OABCD is a semicircle with centre at O.
AD // BC, angle CDA = angle BAD = %:r radians and O4 = 20 mm.
B 7
A 20 o D
(a) If Show that angle BOA = %;: rad. (1]
ABOA 1s an isosceles trianglc
ZBOA = x—z(z‘—’fJ ——Bl
10
=g;r- rad
5
(b) | Find the length of arc AB, leaving your answer in terms of 7. [n
27)
arc length 48 = (20}(—5—J
=87 mm ---- Bl
(¢) | Find angle BOC. UU
Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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£BOC = K—Z[ZSE) (adj £s on a st line)
=% rad ——BI (or0.628 rad (3 s.f) or 36°)
(d) | Calculate the area of the shaded region. 31
ZBOD=7— 2?”
o it
5
1 .| 37
area of sector BOD = 5(20) vy —— MI
=1207 mm®
area of ABOD and ACOD = %(21.'))2 (sin% +sin2Tx] ----- M1
shaded area =1207r—200(sin%+5in2—jr-]
5
=69.2 mm’ (3s.f) - Al
OR
shaded area =l(20)1(£—sin£)+-1—(20)‘ (zé—sin?'f] — MI14MI
2 5 5/ 2 5 5
=692 mm’ (3s.f) e Al
(e) | Find angle BOA in degrees. 1]
2
£B04A="Z
5
=72° ---—Bl
(f) | The unshaded region forms a company logo. An enlarged copy of the logo is
made. In the enlargement, AD = 60 mm. Find the area of the enlarged logo. (2]
Methodist Girls” School Mathematics Sec 4 Preliminary Examination 2016
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unshaded arca:—;- 7(20) —69.22276
=559.0957 mm’
_ arca of enlarged logo

(AD)I
AO 559.0957

[ @Jz _ area of enlarged logo
40 559.0957
9 _ area of enlarged logo

4 559.0957

area of enlarged logo = ij % 359.0057

or by using enlarged radius = 30

=1260 mm® (3s.f) —— Al

i._..

schemes.

The cash };rice of a car is $74 000. Mr Smith is introduced

to two types of payment

Scheme A

Scheme B

Down payment

40%

60%

Simple interest rate

(per annum)

3.28%

R%

Loan period (years) 5 5

—

(2)

Amount loaned = 0.6 x 74000
=$44400

Simple interest = 44400 ?;0208 %5 e M1

=8§7281.60
Total amount = 7281.60 + 74000

=$81281.60 Al

[ Find the total amount that Mr Smith has to pay for the car, if he chose Scheme A.

[2]

(b)

15 $572.76. Calculate the value of R.

Methodist Girls® School

Mathemalics

If Mr Smith chose Scheme B, the monthly instalment he has 1o pay over 5 vears
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Amount loaned = 0.4 x 74000
=$29600
572,76 %12 x 5= 29600+ 29600 x l_gax 5 MI- instalments paid (LHS)
+ M1- simple interest (RHS)
R=322 —-Al
(c) | One day the cxchange rate between US dollar (US$) and Singapore dollars (S$)
was US$1 = 8§1.27 .
On the same day, the exchange rate between British pound (£) and US dollar was
£1 =US$1.33.
Calculate the cash price of the car in pounds, correct to the nearest pound. 2]
Amount in US$ = 74000+1.27 < M here
=US$58267.71654
Amount in pounds =58267.71654+1.33 ----- or M1 here
=£43810 (to nearest pound) —- Al
or
£1=US$1.33x1.27 —- M1
=US$1.6891
cost of car in pounds = il
1.6891
= £43810 (to nearest pound)
Methodist Girls® School Mathematics Sec 4 Preliminary Examination 2016
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4 | In the diagram, WXYZ is a trapezium and WX is parallel to ZY.
The point 7 on XZ is such that ZP : PX =1 - 3 and WX:ZY=3:4.
Itis given that WX =9a and WZ =b.
Y Z
P
X 9a
(a) | Express, as simply as possible, in terms of a and b,
U] ZX, 1]~
ZX=_H49a —B1
G) | wp, (1]
WP - b+ ZP
=b+—(—b+9a)
—2 b+3 B1
--4( 3a) -
(i) |y (1]
WY =y + ZF -
20
=b+ (%)
=b+12a
YW= _p_12a -—Bi
or
| TW-Z .y,
=—b—12a
(b) | Show that the line XY is parallel to the line P [2]

Methodist Girls® School Mathematics Sec 4 Preliminary Examination 2016
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XY =XW + WY
=-%a+12a+b

=3a+t+b -— Ml

wp=2
4

a +~3—‘b"
4

(3a+b)

Hlw

Since WP = %ﬁ
XY is parallel to WP.

Find, as a fraction in its simplest form,

(¢)
0] area of AWZP [1]
area of AWXP’
1
3
(i) area of AWZP [2]
area of AYXZ
WZP . WXZ :YXZ
1 : 4
3 : 4 0 e M1
3 =112 = 16
area of AWZP 3
area of AYXZ 16 S
Or
areaof&WZlexézi
areaof AYXZ 4 4 6
Methodist Girls® School Mathematics Sec 4 Preliminary Examination 2016
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5 Answer the whole of this question on a sheet of graph paper.

A group of friends founded a new social networking website. The table below shows the

number of members at the beginning of each weck over a period of 7 weceks.

Week (x) 0 1 2 3 4 5 6 7 |
Total number | 5 15 35 P 90 145 | 230 | 400
of members (y)

(a) Using a scale of 2 cm to 1 weck, draw a horizontal x-axis for 0<x<7.

Using a scale of 2 ¢cm to 50 members, draw a vertical v-axis for 0<y <400 .

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

CLIIV}’.‘.
(b)  Use your graphto estimate

(i)  the value of p,

(ii)  the week that the total number of members reaches 300.

(¢) () By drawing atangent, find the gradient of the curve at x = 4.

(i)  What does this gradient represent?

(d)  The group of friends wish to estimate what the total number of members will be

in one year's time. They propose to extend the graph Jine up to week. x =52,

Explain why is it not possible to estimate the total number of members in this

way,

Methodist Girls® School

Mathematics
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6 | The distance between two houses, P and 0, 15 200 km. Joe travelled by car from P to (0]
at an average speed of x km/h.
(a) | Write down an expression, in terms of x, for the number of hours he took to travel
from P to Q. [1]
time =22,
X .
(b) | He returned from Q to P at an average speed of which was 5 km/h more than the
first journey.
Write down an expression, in terms of x, for the number of hours he took to travel
from Qto . ]
-
(¢) | The difference between the two times was 24 minutes.
Write down an equation in x to represent this information, and show that it
reduces to
x*+5x—-2500=0. (3]
200(x + 5)—200x = %(x}(x+ 5) e
1000(x+5)=1000x =2x* +10x
1000x + 5000 —-1000x = 2x? +10x
2x* +10x=5000=0  —em- M1
x? +5x-2500=0
(d) | Solve the equation x?+5x—2500=0, giving ecach answer correct to three | |
decimal places. [3]
L 5EY5? ;?]()] )=2500) M
=47.562 or —-52.562 —- Al +Al
(e) | Calculate the time that Joe took to travel from P to O, giving your answer in
hours, minutes and seconds, correct to the nearest second. [2]
time = 200 =4h 12min 18sec (nearest scc) ---- M1 + Al
[ 47.562 o
Methodist Girls® School Mathematics Sec 4 Preliminary Examination 2016
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(a) | Jim exercises on Monday and Wednesday.
On Monday, he jogs for 10 minutes, cycles for 20 minutes and swims for 30
minutes.
On Wednesday, he jogs for 20 minutes, cycles for 10 minutes and swims for 15
minutes.
J € 8§
This information can be represented by the matrix Q = 10 20 30 |Mon
20 10 15 jWed
(i) | Evaluate the matrix P = 60Q. [1]
e 60[ 10 20 30
20 10 15
_| 600 1200 1800 .
1200 600 900
(i) | Jim’s exercising speeds are the same for Monday and Wednesday.
His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed
is 1.3 m/s.
Represent his exercising speeds ina 3x1 column matrix S. t
4
S=| 55 B1
1.3
(iii) | Evaluate the matrix R = PS. [2]
600 1200 1800 g
R= 55 L
1200 600 900 1.3
_ | 11340 Al
9270
(iv) | State what the elements of R represent. m
The elements of R represent the distance, in metres, that Jim has exercised
on Monday and Wednesday, respectively. Al
Methodist Girls® School Mathematics Sec 4 Preliminary Examination 2016
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. The cost of a Shll'l 1s 8C. If the shirt is sold at $60, a shop makes a profit of x%

[ on the cost price,
1

(i) | Write down an equation in C and x to represent this information and show

that it simplifies to

6000 -100C =

Percentage profit = x %

x]OO x }
& M1
100(60—-(_") =Cx

6000-100C =Cx (shown)

j
|
|
| 0

[1]

[[ the shirt is sold at $24, the shop makes a loss of 2x % on the cost price.

(if) | Write down an equation in € and x 1o represent this information.

¥_5
2= c-24 x 100
¢

100C-2400

C
100C'-2400=2Cx A1

2x=

(1]

i

T =
; (iii) ; Solve these two equations to find the value of " and the vajue of x.

| 6000~100C = Cx— (1)
| 100C=2400 = 2Cx - (2)

(1)x2-(2),

(12000-200C) - (100C - 2400) =0 } M1
1400 =300C

C=48
I =25

Al+Al

B3]

i
S e

! (iv) |' Calculate the <selling price of the shirt if the profit is 45% of the cost price.

| Selling price = | 45x48 M1

j;_sosv.ﬁu Al

2]
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8 | The diagi'z-lm shows a triangular park BCD and the route that Ali has cycled.

e

Ali cycles from his home, 4, on a bearing of 220°towards point B of the park. The
distance from 4 to B is 4.8 km. From B, he cycles to €, which is 6 km away, and he

continues to D. _ _
s due north of B. Reflex angle ABD =210° and angle BDC =35°.
' e

210°

(a)

Show that ABCD is an isosceles triangle.
ZCBA=180°-(360°—220°) (int Zs, Zs at a point)

=40°

ZDBC =360°-210°-40° (s ata point)

~110° :

ZDCB=180°-35°-110° (£ sum of A)

=35° .

Since ZDCB=ZCDB =35° ABCD is an isosceles triangle. 51

(1]

(b)

Calculate the

(i) | distance of AC,
AC? =67 +4.8* —2(6)(4.8)cos40° M2 1

AC =+14.91584008

=3.86 km® (to3sf) Al

3]

(ii) | area of the park BCD,

Area of ABCD = 2 (6)(6)sin 10° W1

=169 km*> (to3sf) Al

[2]

(iii) | angle BAC,

(2]
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sinZBAC  sin40°
6 3.862103

Z/BAC =sin"(ﬂx )
3.862103

M1

-=87.0° (to 1dp) AL

@iv)

shortest distance from B to CD.

Shortest distance = 60 x sin35° M1
=344 km (t0o3sf) A1

[2]

(©)

A building stands vertically at B. The angle of depression of C when viewed from
the top of the building is 40°. Find the height of the building.

Height of the building = 6 x tan40° M1
=503km (to3 sf) Al

(2]
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9 120 visitors took a survey on the number of hours they spent at the Gardens by the Bay
in February 2016.

The cumulative frequency curve below shows the distribution of the time spent.

120 A

100 4

80

Pumulative
frequency /
60

T

40

'50123456739:0}

Time (hours)

(a) | Use the curve to estimate

(1) | the median time, [1]

median = 6.9 hours Bl

(ii) | the interquartile range of the times, 2]
IQR =8-5.7 Ml
=2.3 hours Al

(iii) | the percentage of visitors who spent at least 4 hours at the Gardens by the
- Ba‘y [2]

Methodist Girls’ School Mathematics Sec 4 Preliminary Examination 2016
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20—
I'Uﬁ lzx!{)t}% M1

percentage = —

i

=90% Al

(b) | It was discovered that the number of hours has been recorded incorrectly. The
correct number of hours was all 1 hour less than those recorded.
The box-and-whisker plot shows the correct distribution of hours.
! 3 __l
{! h ¢ d e
Find the value of
(i) &x
.| €=35.9 hours Bl
() [e-a - [
e¢—a =38 hours Bl I
|
(¢) | The table below shows the results of the survey conducted on another 120 visitors

on the number of hours they spent at the Gardens by the Bay in June 2016.

Number of hours spent (x h) Number of visitors —[
2 <x<4 33 ===3
4<x<6 o = -
6<x<§ 30 e |
8<x<10 T j

Calculate an estimate of the

(i) | mean time that the visitors spent in June,

3x33+5%x46+7x30+9x11
mean =

} 120
- =532 hours (to3sf) pq J

(i) | standard deviation. |

; standard deviation =1.86 hours (to 3 sf) B2 or M1+A1 '

(1]
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(d) | The programme management team at the Gardens by the Bay commented that the

visitors generally spent longer hours in February 2016 than in June 2016.
Justify if the comment is valid.

Median in June is 4<x <6. Ml
The comment is invalid as median is in February (5.9 hours) is within the median

classin June (4 <x<6). Al

(2]
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10 | A solid cone is cut into 2 parts, .X and Y, by a plane parallel to the base.

The length of 4B = the length of BC'.
A

. Diagram I
C ¢

() | Given that the volume of the solid cone is —63?-7: m?, find the volume,
7, of the frustum, Y.
2
_ volofX
volof X+V

([ergg!h of A}.i’]
length of BC

(l)z_volofX
2) 6
3
87
VOIOfX=—3—

(3]

Volofy =547 87
3 3
2 7 m AL
3
Methodist Girls’ School Mathematies Sec 4 Preliminary Examination 2016
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(b) 'In Diagram I1, a rocket can be modelled from a cylinder of height, 4, 942 m
with a cone, Y, on top and a frustum, ¥, at the bottom. The cone, X, has a
diameter, d2, of 4 m and the frustum, ¥, has a base diameter, d1, of 8 m. The

parts X and Y are taken from Diagram I above.

2
Y
A
h=942
I
Diagram Il
Y
(i) Calculaté the total surface area of the rocket. Give your answer correct to | [3]
the nearest square meter.
total surface area = (4)(V 4% +47 )+ 27(2)(94.2)+ z(4)) M2
=1305.1 1'.'}3 i
=1305m” (to nearest square metre) Al

(ii) Calculate the volume, in cubic metres, of the rocket. [1]

vol'= %5;(4)2(4)4, #(2/(94.2)

~1250.7727 .
=1250 m® (lo3sf) Al

(iif) | The rocket is designed to launch to the moon.
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e

Useful information

» Distance of moon from earth: 384 400 km

= Speed of rocket: 800 km /minute

e 1m’=264 gallon

* The rocket is filled with liquid fuel to a maximum of 95% of
its volume, ’

* Rate of fuel consumption: 20 000 gallons /minute

*  Capacity of each external fuel tank: 3.2 x 10° gallons

How many external fuel tanks will the rocket require to sustain its journey

to the moon?

Justify your answer with calculations.

Amount of fuel in rocket
=0.95x1250.7727
=1188.234m’

— M1
Gallons of fuel

=1188.234x 264
=313693.807 gallons |

Time taken to travel to moon
384400 km

~ 800 km/min

=480.5 min

Amount of fuel needed
=20000x480.5 Al

| =9610000 gallons

number of tanks

_ 9610000 - 313693.807
3.2x10¢

M1

L

~2.90

=3 Al {must arrive 2.905...}

Therefore, number of extemal tanks required is 3.

[4]
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