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"Mathematical Formulae.

Compound interest

Tofal amount = P 1++’i)'
fal emoyat = |1+ 700

Mensuiration
Curved surface area of a cone = 77

 Sufice area ofasphere =4m* -

Volume of a cone= %;zﬂ“zh
Volumie of a spheré = ~3-71r-

Area of tangle ABC= —absin€
Atc length = 7@ , whiere @ is in radians
. 1 2, S 2 P [ LTS
Sector area= 5;‘-'{9 » where# is in radians:
Trigonometry

a _ b _ ¢
sind sinB §inC

& =b*+c%— 2bCCOSA

Statistics

Mean = _Zi_.?

Standard deviation J Z f i (Z f]




& Vi
™ Exanitier’s

use

() Wite, in its simplest fnteger form, the ratio 5.25: 250%.

Answer: ‘i(af)

1. (8 EvaluateIZ:‘{;;—:?, giving your answer correct to 2.significént figures.

[y

®

[1]

oo ke
N3

Answer;

L S S, B
e on X 1A g . - P S
2., Simplify Ts —(—- 4) Jeave-your answer in positive index form.

{21

RS

4016/01 Mathieinatics
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3. Solve the equation 97~ = 243(37),

Amswer: x=___ @A

4. ‘The iable shows the temperatures during, siismer at thé summit and at the foot of |
Mount Twynam, Mount Kinabalu and Mount Elbrus:

Mount Kitabala | MounitElbras_| .

Fitid,

Answer:

&) thémeanoftemperamm at:hefootofthetbmemomﬁams_

@ °C 11

® _fe m

TKGS Prelitiriciry Exémination 2014
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5. @ " “The storage capacity of a thumb drive is approxhnat;ly: 3.85 gigabyiq_s:..

A music tile)is approxmlatelylx 01 megahytes. -
Find the number of music files that.can be stored in the. thumb drive.

(b) Given that the size of a human cellis 12.3 nmfand a plant cell is: 1 37>< 106
find the difference msize between the uman cell-and plant cellin metres.
Give your answer in standard forn.

\
Answer: (@) [2]
® . . m {1}
| 755 Preliminary Examination 2011 IS aremaricr
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(e)

E‘x_P_ress; 1176 as a product of its- prime- factors.

- A whidlesaler sells sharpeners, erasers: anid ‘wooden pencils in boxes of 84, 126 and
1176 rw’pect'ivd‘y-,

M Carlos buys a box of éach type. of statiopery. and d1v1des them equally into |

party packs. Find the largest niumber of party packs that ¢z be packed.

Mrs: Robmson buys sharpeners, erasers and woodern pencils-in the mo of

-1:1:7. Find the least number of boxes of ezasezs she. could have bought.

wa0den ?\’MQ Y

{
“Answer: (@) _ o m
f () e 11
@ - | , £21
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7. (a) A park covers an area of 1.8496 km2 If it is.represented by 46.24 cin® on a
map, calculate the scale of the map iri the form 1 : a.

(b) A compay owns 15 machines that ‘produce pens: When all machines are
operatmg, 54 000 pens are produced in 6 hours. Un a particular day, 69 000
pens:must be produced but 7 ot the machines are out of order. Assiiiig the
rest of the machunes continie to work at the samé rate, how many: hours muist
they operate in-order to: tieet the target?

Answet @ . o

TKGS Preliminary Examination 2011 i '  4016/0] Maihemaiics:
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8. Solve the simultaniéous equations,

3x ~Lep

Y

4 2

—x4+1)==
Y

Answer:

5= B

TKGS Prélimiridry Exanindtion 2014 4016701 Mathematics |
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Factotise completely 32> ~128% — dac—8bc.

The initial amoint of bacteria is k and the amount of bacteria doubles every

phimute.

(@)  Find the amownt of bitetia, y, in térmis of k'and x; after ¥ minutes,

(i) Herce, sketehthe graph of y foy x>0,

Answer:  (a)

® @

(2]

- 13

>N

L ¥R

1]

1

L S Y ST TN N AN 4 ety o

#016/0} Mathematics -
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 10. The following table shows the relationship betweert n, P, Qand S.

P

10

16

NI
= oolalo
i
L

2

PR

(2}  Write:down a formila conmiecting

(t) Esplain whyS cannotbe 138.

Answer ga) (i)

)

@)

®)

Bl

TKGS Pieliniinary Eséniiition 2014
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- 11. (a) Solve the linear inequalities .-léx —~14<3(x—4) <715 and fepresent their
solution sefs on thie number line provided.
(b) Hence, -write down the smallest integer ‘which satisfies

I%x ~14 £3(x=4) <T.5.

Agnswer:  (2) {3]

®) pesl

TKGS Prefiminary, Exapiriation 2011 I - 1601 Mathemaics




5780r

Examiner’s

isé

12

(b) Sketch the:graph of y=x* ~3~x +~i%

2]

Answers (B)

N
P

2]

For
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use

TKGS Preliniinary Examination 2014

- 4016701 Mathematics




% Examiner’s
use

13. PQ, ORand RS are adjacent sidés of an r-sided regular polygon.

13

(@ Ifthe reflex-angle: POR is a°, find 7 in terms of a.

(b} Ifangle PRS is 150°, find the value of @.

R TR

|

12

TKGS Preliminary Exaninafion 3014 -

4016/0] Mathisuiditics.
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14. In the diagram, MOT and NOR are straight lines.
MO=4cm, NO=TO =6 c¢mand RO=9 cm,

(a) Prove:that trigngles MON:and TOR are similar:

T Answery -
@

i

Answer: (b) . cm [

< —

\TKGS Preliminary Exéirination 2013 e " 4016/01 Mathematics
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15. The figure below shows an -open container formed by a cone and a cylinder of
dianieter 14 cm. The height of the container is 55 cm and the total volume of the
container 15.5.390 cmg.

55.cem

@) Taking 7 = 27% calciilate thie heiht of the cotie:

(b) Water is poured into. the contéirer. If it takes, 10 minutes to. fill up the cone;
calculate the time taken to fill up.the cont

itainer to-the neightj-gf 15 cm.

Answer: ‘ (a) cm 2]

® | min 1]

Examite8'3

iese

A It 3 T e AN T <5 4 g e e
SRR Y TR TR R IS R T e

TKGS Preliminary Examination 2014

" 4016/01 Mathematics
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o o () e (o)

] i e .- : a
Theitranslation of the point:S to the point R-is represented by a column vector (bj ;

Find this column vector.

(b). A point T (2, c) is such that 2IQ—T'= lﬁl .-Find the possible valuesofc.

Answer: (a) . IO

® ¢&-=__ o __ [3

For
Examiner's
usé
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the equation of 4D,

(b) the coordinates of B, and

17

() . theshoriest distance between 4D and BC,

/

17. ABCD'iS a parallelogram. 4 and C are points (5, 0) and (5,4) respectively:
The equation of BC is 4x+ 3y =32. B is on the x-axis.

“Answer: (&) ..

2]

(i}

©@

| units  [2]

. TKGS Preliniinary Examinaltion:2014
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18. The diagram shows a triangle ABC, where .Z4BC = 90° and BC is produced to D.

It is given that BC = 8 cmi, CD : 4B =2 : 3 and the area of AACD is 12 cm®.
A

(@) Show that the length 4 AB is 6 cin.

Answer;

(@)

@

Without the use of'a calgulator, write down the exact valueof
(b) tansBAD,and

Answer:

) _ . ]
© _ @

——— e et 2 s e+

 }TKGS Prelimisiiry Examination 2014 - -4016/01 Mathematics’
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7/ |
19. A field is in the fofm of a quadrilateral 4BCD. C is 135 m due East of 4.

The beanncr of B from: 4 is 120° and from C is 200°.
D is equidistant- trom 4 and 8 and 4ACD = LACB.

(@ Usmg d séale of 1 ¢m' to, represent 15 ém consfruct an accurate scale
. drawing of the field.

-

(b) In a Treasure Hunt, a prize is hidden-at a pomt in the field eqdestant
from 4 and: B and néater to BEC. than 4B. Label, with the létter 2, a.

RN B p0851ble posmon where the'; pnze is hidden.. _

' [KGE Preliminary Examindiion 2013

(4]

2 |

{CI6/01 Matheinatics
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20. The diagram shows the distance-time-graph of a particle for the first 45 seconds.
The particle started from rest.. :

Distarice {metres), )
vl

60-—-—- o e e e o e e -:-»i-'-*- i

50 :
45}~~~ '

1
!
1
‘. 4

o § ARty At
. - 1
40+ ,
- fl
1
1
3
1
i
1

s o

iﬂmnﬂ&dﬁﬂm-h&ﬁﬂ‘ﬂmﬁ*

o
=t
1.
i
u—i—--Tu-

of 191530 30 40%5s0
(2) Find theaverage speed of the particle for the first 15 secopds i kunv/h.

>Time (seconds)

(&) ‘The particle moved witha: Gonstant acceierahon for the first. 15:séconds..
" Find this aceeleration in mis%

Thie particle:decelerates aniformly for a furthier distince 6f15 i in the 185t 15 seednds.
{¢) Complete the coriesponding speed-fime-graph for the first 45 seconds:

R R

2
o e o o v, ot oo o i oo’ o s Sl
-

b e

~Time (seconds}

£
(=)
a RS W
Lh
o)

o owd @

(21
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/

_V' 21. (@) A survey was conducted to find the number. of child;én in each family
surveyed. ;

i Number of ch:i_l,tiiienp-erfamily- 061 1] 2 3 4
Nitmber of families L x 268 19 | 11

possible valie of x:

@) Given that the median ntwiber of children per family is 3, find the largest
possible valué of %,

Answer: (@) () x= "'[1]

() x= 1

—_—r

(). Given that the modal humber: of children in each familyis:3, find the largest

BKGS Prefiinary Examiviation 2014 : -4016/01 Mathématics.
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Three boxes, P, O and R, contain the following balls.

Box P: 2 biack ballsand 1 white ball.
Box 0 : - 1 black balland 5 white balls:

" Box.R: 2black balls and 2 white balls.

One ball is-dfawn from.a box at randoii, the box being chosen by throwmc a

A die and applymv the, followmg rules:

1. Ifthé oufcome: on the die is 6, choose Box P.

2:  Ifthe outcome onthe die is a4 or.a’5; choose Box.Q.

3. Ifthé outcome ontheé die is al,a2ora 3, choése Box R

Complete the tree diagram. | : [2]

- Black-Ball
~~ White Ball

Black Ball

L@

‘White BaH
_— Black Ball
™~ YWhite Ball

A: prize:is-awarded -only if a. black ball 1s chosen Calculate the

. probablhly of wmmng a prize,

. Answer: () @) [2]
"END:OF PARPER.
TK@$M7ithhéj£x&:nMatibﬁi?.oi%{: T ' ] — 407;)01 [P —
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1a.0.70
1b.21:10
1
2.(3)
3.7
_43‘27.7
4b.14.9
5a.480 mus;ic files -
5b.1.3577x107°
6a.1176=23x3x72
- 6b.42 party pack

6¢.3 boxes

7a.1:20000
3
7b.14§
8.x=3
1
Y‘7
9a.a+2b
9b. y=2% (K}

9bii

Answés, @)

i3 x

-

e

Y S Tt 7, T i £ 2 L 30 % = 12 i %o n < e Gt e A e 4\ e L G m e m e m s e m e e m e e s st st s m 2 e [P v emmmmemsermea
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10ai.P+Q=S

10aii.Q=3n+2

105.5 cannot be 138, as through calculations, its n is not a whole number.
1 1

11.a.-155x<6§

11b.-1

=(x—324L
12ay = (x 4) 41

Rl

12a.b.




360
13a.n=z7g5

13b.a=200°

14a.MON=ROT (vert opp angles)

MON and TOR are similar by sas test (proven)

:14b.3.6cm

15a.30cm

15b.1.25min

16a. _25 )

16b.c=-10or -3
17a.3y+4x=20
17b.B(8,0)

17c¢.2.4 unit

18a.

18b. 2

Area of ACD%X%XAB X A.B

1
—AB?
3

273
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4
5

18c.

19.

20a.3.6

15

20b.2

20

o e e e i e =



295

21a.ix=7

21aiix=8

21bi

.. 5
21an§
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Mathematical Formulae

Compound interest

Total ambunt = P|1 +—£—
100

Mensuration
Curved surface area of a cone = zr/

~ Surface area of a sphere = 4

Volume of a cone = gm’zh
4,
Volume of a sphere = ;nr

Area of triangle ABC = —;—absin C
Arc length = r@ , where @ is in radians

1 e e
- Sector area = —2-r29 , where@ is in radians

Trigonometry
a b c

sind sinB sinC

a’ =b* +c* —2bccos 4

. Statistics

2 fx

Mean = —— .

zf

TE (Zﬁc)z

Standard deviation =

Xf 2f



(b)

(©

2.  Azizah, Belle and Chitra each decided to buy a new Italian sofa set which was priced

3

Answer all questions on the writing paper provided.

Given that (x+y)’ =25 and xy =5, find the numerical value of

RAEAN B
y x
. 2 1
@) Express as a single fraction in its simplest form ——+ .
x+1 x* -1

(i) Hence solve 1__Z_= 1

x+l x*—1

t+2

 Itis given that P = (—?i)3 .

@) Evaluate P when¢=2.5 and f=12.

(ii) Express¢intermsof fand P.

in the showroom at $3500.

(@)

(b)

©

()

Azizah paid for the new sofa set in cash and was given a discount. Given
that she paid $3255 for it, calculate the percentage discount she received.

Belle paid $200 as down payment and the balance amount in instalment
for a period of 2 years using credit card. If the credit card company
charges simple interest at a rate of 2.5% per annum, calculate

() the balance amount Belle had to pay,

(i)  the total interest paid by Belle,

(iii) the monthly instalment, giving your answer to the nearest dollar.

Chitra took a loan for 3 years from a bank to pay for the sofa set. The
bank charges a compound interest of 2% per annum compounded half

yearly Calculate the total amount she had to pay for the sofa set o

The store had 1mtxally hoped fo, sell each’ new sofa set for $4000 $0 that it BT

would make a profit of 25% on the cost price. Calculate the cost price of

- the sofa set.

TKOS Preltinin

(2]

(2]

(2]

[1]
[2]

(1]

[1]
[1]
[2]

(2]

[1]

wir Fxam 2614 ) $I6:2 Mathenuiics
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3. Popcoms are sold in containers at a cineplex as shown in the diagram below. Each
container has a height of 20 cm. The square cover at the top has an area of 169 cm?
and the square base has an area of 64 cm?. It is given that the container is cut from
a right pyramid with height 4.

(a)  Find the height of the original pyramid. . [2]
(b) Calculate the volume .of the container. [2]
(o)  Find the total surface area of the c{)ntainer._ 3]

4.  Inthe diagram, O is the centre of the circle, DOCP is a straight line, and AP-and BP

are tangents to the circle at 4 and B respectively. [Take &= % 1

(@) Giventhat ZPAC = (4x+y)", LAOB - (2x+5y) and ZABD =50°, ©
() - find the values of x and s _ | _ {4]
(i)  hence, find the value of Z4CB , stating all reasons .clearly. 2]

(b) Given that the radius of the circle is 3.5 cmy; find-the-area of the shaded
region ACP. [4]

() Given that the length of minor arc D4 = 6.11 cm, find ZDOA in radian. [2]

TRGS Prolimingy Faan 2614 $Pi6:2 Mathemarios



5. (a) & = {integersx: 2<x<12}
A = {prime numbers}
B = {odd integersx: 2<2x <19}

() Draw a Venn diagram to illustrate this information. {2]
(i)  Write down n(B). . [1]
(iii)  List the elements contained in the set (4U B)’ . [1]

(b) The Mathematics and Science departments sold donuts and popsicles to
raise fund for charty during Open House. The details of their sales on
that day are given below.

Deparfment Donuts _ Popsicles
Mathematics 22 33
Science 18 ’ 45
Q) Represent this information by a matrix D. - [1]

They sold the donuts at 80 cents each and popsicles at 50 cents each. They
purchased the donuts and popsicles from a wholesaler at 40 cents and 30
cents each respectively. The selling price of the donuts and popsicles can

0.80
be represented by the matrix S = (0 50) and the cost price of the 2 items

| . 0.40
can be represented by the matrix C = (0 30) .

(ii) Find DC and interpret the results. [2]
@iii) Find S — C and interpret the results. [2]

(iv) Using matrix multiplication of 2 matrices, which department
raised more fund during the Open House? (2]

TECS Profiminasy Fxan: 2674 3187 Mathomuiics

601
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6. A triangular art installation with base 4BC is placed in a museum for display. It is

given that 4B = 150 cm, AC = 120 cm and ZCAB =40°. The points £ and D are
vertically above B and C respectively, CD =40 cm and 4BE =3CD .

Calculate
(a) thelength BC, [2]
(b) AACE , ' [2]
(©) 4DAC, [2]
(d) 4£BED. 3]

TKCGS Prefiminary Exam 3614

VR iy
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7. (a) A piece of 80 cm long string is used to hold up a 60 cm by 45 cm photo frame.
When mounted with a nail at C, the two parts of the string, AC and BC where
BC > AC, are both straight and ZACB =90° . The length of AC is x cm.

C

@) Write down, in terms of x, the length— of BC. (1]
(i)  Write down an equation in x and show that it reduces to
x* —80x +1400 = 0. | (3]
(iii)  Solve the equation x* —80x+1400=0. [3]
(iv)  Hence, find the length of AC, giving your answer correct to two
decimal places. [2]
(b) C

45 cm

The photo frame is adjusted such that it is no longer slanted. Explam
clearly why Z4CB #90°. {2]

TKCS Pre, sy Fc: 2614 i3I8 Mathomains
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Answer the whole of this question on a sheet of graph paper.

In a Design & Technology class, the students are taught to construct a rectangular
tray. Four equal squares with length of 2 cm are cut at the corners of a rectangular
metal sheet of area 100 cm® (Diagram I). The sides of the remaining metal sheet are
then folded up to make the rectangular tray (Diagram II).

2cm
<—>

e
t
i

F-=-

<—xecm —>

Diagram I Diagram II

(a) Given that the length of the metal sheet is x cm, show. that the volume of

the tray, ¥ om’, is V = (8x— 32)( 2 "x) . 3]
X

The corresponding values of x and ¥ are shown in the table below.

x 4 6 8 10 12 14 16

V. 0 50.7 680 | 72.0 69.3 | 62.9 P
(b) Calculate the value of p. [1]
(c) Explain briefly why when x = 4, the volume is 0 cm’. [1]

(d) Using a scale of 2 cm to represent 2 c¢m;, draw ‘a horizontal x-axis-for
4 <xX16. Using a scale of 2'cm to represent 10 cm’, draw a vertical V-
axis for 0<V <80.

O"n,;your axes, plot the points given in the table-and join them with a

. smooth curve. ' 31
(e) Use your graph to estimate
(i) the volume of the .tray when x =15 cm, ’ | 1]
(ii) the value of x for which the volume of the tray is maximum. 1]
() Use your graph to find the coordinates of a point on the curve at which the
- gradient of the tangent is equal to 4. [2]

THCS Prolissingy Exas 26§14 A3I5:0 Masremics
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9. ABCD is a parallelogram. AP intersects BD at Q. It is given that AD =a, AB =b and

3BP = BC.

(@)

D C

A

Express, in terms of a and b,

® P, - [
@ gc. o g [2]
(b) Given that R is a point on 4B such that AR = 2RB. Show that C, Q and R
are collinear. (3]
(¢) Find the numencal value of
area of ABPQ
@) , (1]
area of A4DQ
. area of AADQ
(i) . (2]
area of PCDQ
TKCS Profininasy Exan: 2611 7 40782 Madheneiics
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10. The results of a Mathematics test taken by 400 Sec 4 pupils are distributed as shown
in the cumulative frequency curve below.

400 2

350

300 aaxsannan '..

250

5SS ISERRRER

200

150

Cummulative Frequency

100

50

20 40 :
Mark

(a) Use your curve to estimate

(i). the median mark, [1]
(ii)  the interquartile range. - - : [2]

(b) Several days later, it was discovered: that every pupil:should be awarded 4-
marks more for the test. Find the adjusted value of

()  the median mark, a S §
(ii) the interquartile range. 111
TGS Preliminary Exam 2614 43762 Maihomaiics
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The above cumulative curve for the unadjusted marks can be represented by

the following frequency table.

0<x<20
20<x<40 50
40 <x <60 P
60 <x<80 165
80<x<100 q

© @ Find the values of p and 4.

_.' (i)  Estimate the mean mark.

(iii)  Estimate the standard deviation of the marks.

[2]
w
[2]

(d) The same group of pupils took an English test. The box and whiskers plot

shows the distribution of their marks.

0 20 40

60

80

100

Make two comparisons between the performances of the pupils in the two

tests.

-—End of Paper -

TKGS Prelimina Exan 2614+
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TKGS Sec 4 Mathematics Preliminary Exams 2014

P2 Answer Key
1. (a) 5
b) @) 2x-1
®) x* -1
(i) x=0orx=2
© () pP=2
(i) 3f
==L~
3
p
2. (a) 7%
() @) . $3300
Gi) . $165
(i) $144
() $3715.32
@ $3200
3. (@) 52 cm
(b) 2246%cnf
© 1073 cm’ g
4. (@) (G x=5,y=20
@i 100°
(b) 26.2 cm’
(c) 1.75 rad.
5 @ M .
g
A B
12
4
6 3 10

@ n(B)=4. -
Gii) {4, 6,8, 10, 12}
() @ (22 33)
D:
s as
@) [18.70)
120.70

The elements represent the total amount paid for thé 2 items by Mathematics and
Science departments respectively.

Gi)) (0.40
0.20

The elements represent the profit made from selling 1 donut and 1 popsicles
respectively.



610 .
(iv) (1540

16.20

The Science department raised more fund as their profit of $16.20 is higher than
the Mathematics department’s $15.40 by $0.80.

6. (a) 96.6 cm
(b) 87.0°
(©) 18.4° )
(d) 95.9° -

7. @ @ BC=80-x
(D, 602 —x% = (80~ x)°
(iii) S4.1cmor 25.9cm
(iv) .. AC=2586cm
x =54.14 cm is rejected because BC > AC .

(b) Converse of Pythagoras’® Thm
) 100
8. (a) 2(x—-4{——— —4 -
x i -
) 54 ‘
() Since the square comers to be cut off are equal to 2 cm in length each, if x=4 cm ,

the height/length of the tray will be 0 cm. .-. volume is also 0 cm’.

(d)

® () Whenx=1I15cm, ¥=59cm’.
(i) When 7 is maximum, x = 10 cm
3] From the graph, the values of the coordinates are (8 , 68).




10.

(b)
©

(@
(b)

©

(@)

®
(i)

(i)

@
o)
@'
(iD)
®

(i)
(iii)

611

Since RC = —;1 C and C is a common point, .. C, Q and R are collinear.

60 marks

18 marks

64 marks

18 marks
p=150

q=35

59.25 marks

16.4 marks

On average, the pupils performed better for the Maths test as their median marks of
60 is higher than the EL test of 56 marks.

They are also more consistent in their Maths test as the Interquartile range of 18
marks is lower than the EL test of 22 marks.




P2 SOLUTION

2 2
X V9% +y +2xy
y x Xy
2
(x+y)

(b

2 1 2 1

t——= +

x+1 x*-1 x+1 (x-D(x+1)

_2(x—-1)+1 :
x2—1

_2x—-2+1
x? 1

_ 2x-1

X2l

G0

-2 __1
x+1 x" -1
1 2

x*-1 x+1

2x—1

.. =1

(i) x°—1

2x—1=x"-1

% ~1+1-2x=0

x*=2x=0

x(x—Z):O
x=0o0r x=2

©

® 3(12

G

tPP + 2P =3f or (t+2)=—

oLO



1 4

or (=—%—

_ 3
Jt=3f 32P 3{ )
P p

(@

Percentage discount = 3500 - 3255 x 100%

3500
=%

®

)] Balance amount = 3500 — 200

=$3300

(i) | Total interest paid = 3_320110%23

=3165

“(1ii)

3300+165

Monthly instalment =
: 24

=$144.38
~ $144 (nearest dollar)

(©)

2 6
Amount paid by Chitra= 3500{ 1 + —1%—6

=$3715.321
= $3715.32 (nearest cent)

@

Cost price of sofa set = 4000

.- 1.25
= $3200

(a)

o [169
r-20 \ 64

_h 13

h-20 -8

8h =13k — 260
5h=260

h=52 v

The height of the original pyramid =52 cm .

®) | "Volume of b'ov_xv =(§x 169 x 52) — (% x 64 x32)

= 2246§cm3

©

Ml




‘l'otal surtace area= 4 X[E x V169 + J64)x ZOJ +169 +64

=1073 em’
1@ | Q) ZDCA = £ZDBA ( £ s in same segment)
=50°
£AOC =180" —(2x50" )(base £ s of isosA)
=80°
ZAOB =80’ x 2 (tangents from ext. point)
=160""
S 12x45y =160 e ¢))
ZOAC = Z0OCHA (base LsofisosA)
=50° o
LCAP=90" —50° (tangent | radius)
=40
L Ax+y=40 e 2
(2)x5
20x+5y =200 -----emmmmmmeee 3)
G)-0
8x=40
x=5
Substx = 5 into eqn (2)
4(5)+y=40
y=20
1 (1) | Reflex-Z4OB = 360" —160° (£ at a point)
= 200°
200° . .
ZACB = T (£ atcentre =2/ at circumference) |
=100
(b) | 4P = 3.5x tan80"
=19.8495 cm
Area of AOAP = %x 19.8495x3.5
=34.7366 cm’
Area of minor sector OAC =0 x 22 (3.5)2 ..
- 360° 7
=8.5556 cm’ S
Area of shaded region =34.7366 —8.5556
- =26.181 '
B =262 cm’ (3s.f)
(o) |3.5x4D04 =6.11

6.11

£LDOA =——

35

©lo



=1.7457
6}16 I l =1.75 rad.




(@ | @
g
A B
4 12
6 8 10
(i) |n(B)=4
@ | (4UuB) ={4,6,8,10, 12}
® O | (22 33
18 45
@ | (22 33)040
18 45030
_{18.70
(2070
The elements represent the total amouni paid for the 2
items by Mathematics and Science departments
respectively.
(iii) 0.80) (0.40
S-C= -
0.50) 10.30
_ {040
1020
The elements represent the profit made from selling 1
donut and 1 popsicles respectively.

@

ps—c)=[?2 BY040)
ST Tls 450020) 0 L

_(15.40
{1620

The Science department raised more fund as their

profit of $16.20 is higher than the Mathematics |

department’s $15.40 by $0.80.

617
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1@

the length BC=4/150 +120 — 2(150)120)cos 40°

=96.5526 /
=96.6 cm (3s.1)

(b) . Ao . .
| zacB=sin| 2249150 |or sinzacB =140 150
96.5526 96.5526
=86.9758
=87.0°(1 d.p.)
© Z£DAC = tan™ ( 40 )or tan ZDAC = 20
120 120
| =18.4349
;1 =184(1dp)
(d Draw a hne from E to CD such that itis // to BC, let X be the foot of

the perpendicular line from E to CD.

XD =40-30
=10cm
EX =BC =96.5526 cm

4XED=tan*‘( 10 )
96.5526

=59131

/BED =90 +5.9131°
=95913
=95.9°(1 d.p.)
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7. 1@ |0 | Bc=80-x or BC=+60-x

()| 602 —x2 =(80—x) or V602 —x? +x=80
60° —x* =6400—160x + x*

2x* —160x+2800=0
x> —80x+1400=0 (shown)

o -] G x_ — (~80) +/(—80) — 4(1)(1400)
1 B 2(1)

| = 30:+800

; 2

1 =54.142 or 25.858
‘=54.1cm or 259cm (3s.f)

@) | .. AC=2586 cm (2d.p.)
x =54.14 cm is rejected because BC>AC .

(®) | If LACB=90", then AC* + BC? =60* (Pythagoras Theorem)
Since AC and BC are equal, AC =BC=40 cm

But 40° +40” = 60

By converse of Pythagoras’ Theorem, ZACB # 90°.

BT T A e RN 4 e St wh e e agnim s e m S = mm e st s mlaes e e
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Volume of tray, V= 2 r 4{—1—.& - 4)

=(2x —8)(—1—99;—4{)
;4(2x~8)(25;x)

=(8x— 32{ 25 —x) (shown)
x

(a)

® | —(25-16
p_(8x16—32)( = )

=54

(©) Sm<;e the square corners to be cut off are equal to 2 cm in Iength each, ifx =4
cm , the height of the tray will be 0 cm. . volume is also 0 cm’.

(d) | See graph below.

(9 | (@) | Whenx=15cm, ¥=59 cm’ .

(i) | When ¥ is maximum, x = 10 cm

(f) | From the graph, the values of the coordinates are —(8 , 68).
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O | 35_l36 ’

AP = AB+BP

=b+la
3

1
=—a+
3 .

(i)

EP = %XIE (corr. sides of similar triangles)

()

RC =RB+BC

=a+lb
3

=-;-(3a;1:b)

Since RC =

wa

Q_C. and C is a common. point, .. C, Q and R are collinear.

@@ | areaof aBPQ (L ) |

area of AADQ
1

9

3

(i)

area of AADQ 3
area of AAQB 1
_3x3

T Ix3

10

NN 0 S AP NS 5 0 e 1 S VT N 4 L 8 e g = ey e AR et w8 e el e mca e em n m e mememas o e e o
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3
area of AADQ 9
area of ABPQ 1

area of AADQ 9

area of PCDQ 9+3-1
=2
1

11
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10. { (@) { (1) Median mark = 60 marks /
(it) | Interquartile range = 68 — 50
= 18 marks
) | (@) | Median mark =60+4
=64 marks
(i) | Interquartile range = 18 marks
(© | [p=150
q=35
(ii) Mean< (10x0)+(30x50)+ (50 x150)+ (70 x 165) + (90 x35)
_ 400
23700
400
=59.25
(i) | Standard deviation = T
(102 x0)+ (302 x 50)+ (502 x 150)+ (702 x165) + {902 x 357_(23700 2
400 400
:\Fsuooo 35102
400 16
=16415 '
=164
(d) | On average, the pupils perfofrned better for the Maths test as their median
marks of 60 is higher than the EL test of 56 marks.
They are also more consistent in their Maths test as the Interquartile range of 18
marks is lower than the EL test of 22 marks.
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