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2016 Tanjong Katong Girls Emath Prelim 1

1. Write the following in order of size, smallest first.

i
- % -J036 -0.22°
ANSWET . iiiniivmsmiiiivas TR R 3 e e S A {2]
smallest largest

2. Rajais travelling from Singapore to Sweden.
Raja wants to change 2000 Singapore Dollars into Swedish Krona.
How many more Swedish Krona will he get by changing his money in Sweden? Give
your answer to the nearest Swedish Krona.

‘In Singapore - ? In Sweden
S$1 = 6.373 Swedish Krona I Swedish Krona = §$0.1563

Answer ...........ccooeeceinee... Swedish Krona  [2]

3.  The sine of an angle is 0.1786.
Give two possible values for the angle in degrees, correct to two significant figures.

- o
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The following chart showing the average number of viewers walching the cvening
news broadcast was published in a newspaper.

Number of P o _
viewers Drastic Increase in Viewership

1,800,000 s

1,600,000

1,400,000...... ...

1,200,000} ... .
1,000,000 R | | . | | 5
R | 1 I i l |
2010 2011 2012 2013 2014 2015
) ' Year

List two ways in which the graph is misleading.

Answer 1

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

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

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

A holiday camp is planned for 30 children and food is bought to last for 12 days.

If the number of children increases to 37 children, how many whole days do vou
expect the food to last?

ARSwer ... davs




Given that 381" = JB"I , find the value of n.

ANSWEY M= civuicinisinomenene . [3)

Two cones, made of the same material, have the same height.
The sinaller cone has a mass of 1 kilogram and the larger cone has a mass of 3

kilograms.
Calculate the radius of the smaller cone as a percentage of the larger cone.

IR oot R RO % (2]
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8.

y varies inversely with the square root of x. Describe the change in x when y is halved.

Answer x

(b) neither are short-haired dogs.

Answer (b) ...

............................  gm— N
9. The table below shows information about a group of animals in a pet shop.
Cat Dog
Long-haired 8 3
Short-haired ) 5 2
Two animals are selected at random.
Find, as a fraction in its lowest terms, the probability that
(a) they are both cats,
Answer (a)...... [1]

1 |




10. A high-speed train travels at an estimated speed of 660 kilometres per hour.

(a) Find the train’s speed in m/s.
Express your answer in standard form.

AIEWEr TR) nnnmanessimaiins m/s [1]

(b) Calculate the time taken for the train to travel 100 kilometres.
Give your answer in minutes and seconds, to the nearest second.

Answer (b) ................. MINUIES v vcamvvimisie seconds [1]

11. Each term in this sequence is found by adding a constant to the previous term.
a; 25, b, 37,

(a) Find the value of a.

Answer (8) ........ccoovvvveiiennee. 1]

(b) Find an expression to represent the nth term.

.5 T, T () R 12]

|
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12. (a)  On the Venn Diagram shown in the answer space, shade the set A'n (4L 5).

Answer (a)

¢

(b) 40 students sat for an oral test and Listening Comprehension test. The following
table shows the results.

Test Pass Fail .
Oral 26 N . I,
Listening Comprehension 37 3

Given that two students failed both tests, find the number of students wha
passed both tests.

AnIWer () -oonossaesnintens dudents

13.

When written as the product of its prime factors,

168=2’x3x7
(a) Find the smallest possible integer value of & such that % is a perfect square.

Answer (a) k =............. ...

(b) Find the smallest possible integer value of A, given that the Inighest common
factor and lowest common multiple of 168 and 4 is 24 and 2520 respeetively,

Answerad =. ..o,




A AD
Y

Z

B c

A, B, C and D are the vertices of a square. The point Z lies on CD such that 4, X, Y
and Z are collinear.

Given that 4XB = DYA=90°, prove that triangles ABX and DAY are congruent.

Answer

3] |
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IS. On a particular map, two train stations are shown to be 6 cm apart.

(a) If the actual distance between the stati

ons is 3 km, express the map scale in the
forml:n

BRSWEr L8] s s st [1]

(b) On the same map, a rectangular field occupies an area of 24 cm?.
Find the actual area of the field in km?2.

AOWON) oo IR (2]

16. In the triangle ABC, AD = 4 cm, DC=6cm, BC =
that ZABD = ZACB .

9 cmand D is a point on AC such

B

A 4cm D 6 cm &

Find the length of BD.

AMEWEE oiinsinsmimsnrms wsisin. OM (3]
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The point X is equidistant from the lines

and equidistant from the points

1 Y
17. The diagram in the answer space below shows three points, 4, B and C.
(a) Construct the perpendicular bisector of BC. 1]
(b) Construct the angle bisector of angle ABC. (1}
Answer
A
B (&
(¢) These two bisectors meet at X. "
Complete the statement below.
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18. The diagram below shows two concentric circles, with centre ().
A, B, C and D lie on the circumference of the larger circle.

AB and CD are tangents to the smaller circle at points /> and Q respectively.

(a) Explain, with reasons, why 48 = CD.

Answer (a)

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

-----------------------------------------------------------------------------------------------

(b) Given that the radius of the smaller and larger circle

are 4 cm oand 7 em
respectively, find AB.

Answer(b) ............... ... ... .. cim




9. (a) Express y=x" —4x+5in the form y=(x+a)’r +b.

AMBWEE (B) <cocoivvisimanssisinsnnasiaonss 5 [}

(b) Sketch the graph of y= x? —4x+5 onthe axes provided below.

v

2]

-

(¢) Using your graph, explain why x’ —4x+ 5= 0 has no solution.

ABMBWEN (€] o-iccuinvvvnsinsinismmsasms oo s e e s s s S S SRS AV A A P (1]
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20.

() The cash price of a computer is $2500.
The hire-purchase price of the computer is $2775.
The hire-purchase price is a deposit of x% of the cash price plus 12 equal
monthly payments of $200.

Calculate x.

ADSWEE (R) -2 ™ v vsisniiines rmnmmmensen

(b) Aliinvested some money in a savings account for 5 years.
The rate of compound interest was fixed at 6% per annum and interest was
compounded quarterly.
At the end of the 5 years there was $2693.71.

How much did Ali invest in the account?

Answer ()8 oot i

2]
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21. Inthe diagram, O is the centre of a wheel of circumference 150 cm.
The points X and Y lie on the circumference of the wheel and ZXOY = 0.8726 radians.

X Y

(a) Calculate the number of complete revolutions the wheel would make in
travelling a distance of 1 km.

Answer(a)...............eeveeeneee.. . revolutions  [1]

(b) Find the length of the minor arc X7.

Answer(b)....................c.....em 2]

(c) Calculate the area of the minor sector XOY.

ABIWEFLE) ivsvpovsosmivimsmaminss i (2]
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22. In the diagram, PORS is a square. P is the point (0, 8), O is the point (2. 2) and X i

the point (8, 4).

ylL

s
F
R
Q

0 " x

(a) Write down the coordinates of S.
Answer(a) (..........., ... )
(b) Find the equation of PQ.
Answer(b) ... ...

(c) Calculate the area of the square.

ARSWer (€)oo Uil




.

-ljong Katong Girls’ School

The diagram shows two regular pentagons ABCGH and CDEFG. A8 and ED are

produced 1o meet at point .

P

D

E

A H
(a) Calculate reflex angle BCD.
ADBWer (B8) :.civuiivvnicisesmsisise: 2]
(h) Fxplain why BCE is a straight line.
ANSWEN D) .oovvvnemnnossnsnsanonmsnmesnenssennisiton sasakst iR s s RS IRER S E TS v Sei 1
I;
.............................................................................................. i3] |
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24,

g

(5x + y)cm

D ———

P

(8x + 7y) cm

S

R
(7x—=1)cm
37cm

A piece of wire is bent into the shape of a kite PORS as shown.

(2) Find the value of x and y.

Answer (a) x =

............... h I wovsonssaws. 18]

(b) Given that the diagonals intersect at D and that PD : DR = 1:7, show that the

area of the kite is 480 cm?.
Answer (b)

s
1



25.

L7

The diagram shows the speed-time graph of a giraffe and an ostrich running for a
period of 45 seconds. The giraffe and ostrich travel from the same starting point and

in the same direction.

A
ostrich

25— T “; T ;_7“‘"'“"'“ "‘"]_"" i Saleas:
Speedi o © B b ] o i e i i i
(m/s) ] /"

15 glraﬂ'e | o i

7 :
|~
L e T I s e B = =
5 . -
/
| ;
0 5 10 15 20 25 30 35 40 45
Time (s)

T_aQig@g Katong Girls’ School

(a) Given that the giraffe decelerates uniformly to a speed of 5 m/s in the last 10
seconds, calculate

(i) its deceleration,

Answer (3)(i) ooovvveeiiieeeennenn.. MY/S2
(i) its average speed during the 45 seconds.

Answer (a)n) . ouiasssannsis m/s

[1]

2]
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(b) Sketch a distance-time graph for the giraffe.

Distance
(n)

(¢) Find the time when the giraffe and ostrich meel again.

Answer (b)

?

P-—‘-d\----—-—-.--..._--.

--o-‘...--.-.---n.-.._-_-.-..

(9]
(V.1

Answer (c)

>

B
N

Time (s)

End of Paper
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N Answer Q Answer
| ~5] ~ 4 =00 (b) s A
| 50 Swedish Krona “,V//
1 10°, 170°
il Misleading Effect
|| feature (of B# ! )
gyt @)
Vertical  axis | It  exaggerates  the 3
does not start | difference between the
from zero. number of viewers. 17(c) The point X is equidistant from the
lines AB and BC and equidistant from
Title is biased Does not allow readers the points B and C.
to.mal'ce own judgment / 18(a) 0P = 0Q (radii of same circle)
Misguides readers who AB = CD (equal chords)
| are not discerning 18(b) 11 6 om
i1 Missing  data | Misrepresents the trend -
from 2012 / there could be adropin 19(a) S B (x i 2]1 +1
viewership from 2012 to 19(b) y
2013 t
| 8 days 5 | et
3 7
8 x(2,1)
i 49
| 57.7% 0 X
| x increases by 300%
26 19(c) The graph does not cut the x-axis.
i 20(a) 15
i [ 40 20(b) $2000.00
_ |_§i._-_ - 21(a) 666
1) 1 1.83 <107 21(b) 20.8 cm
i) [ 9 minutes 5 seconds 21(c) 249 cm?
22(a) (6, 10)
22(b) y=-3x+8
22(c) | 40 units?
23(a) 216°
24(a) x=2, y=3
I 25(a)(i) | 1 m/s’
| 25(a)(ii) 13_8_ s
___________ - I 9
1) | 25 25(b)
)1 a2_ -
V360
) [ 1:50000 ]
ylem —
1 5.69 cm 25(c) | 31.25s
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Answer all questions on the writing paper provided.

@ Express = aaf ::2 as a single fraction in its simplest form. (2]

(ii) Giventhat T = %J_Z , express A in terms of T and K. (3]

®) () Given that 4p? —~12pg +9¢* =0, find the value of %E; (2]
(i)  Solve the inequality LI (2x+1).

2 4 (2]

Mr. Tan bought a iaptop for $1000 and a mobile phone for $800. He sold them to a
shop a week later. He sold the laptop at a profit of P% and the mobile phone at a loss

of L% on their respective cost prices.
(@ (i) Express the profit for the sale of the laptop in terms of P. [1]
(ii) Express the loss for the sale of the mobile phone in terms of L. [1]

(iii) Hence, calculate and determine if there is an overall profit or loss for
the sales made to the shop when the percentage loss of selling the
mobile phone is the same as the percentage profit of selling the

laptop. (2]

(b) (i)  If the overall profit of the sales is exactly 2% of the total cost price,
show that 10P =81 +36. (2]

(ii) Find the values of P and L when the percentage profit from the sale
of the laptop is twice that of the percentage loss from the sale of the

mobile phone. (2]



7.5°

= 135°
35 0

E 7

The diagram shows a circle, ABCDE, centre O.
ET is the tangent to the circle at £ and AODT is a strai ght line.

Angle EAD = 35° and angle BCD = 135°.

(a) Find, giving reasons for each answer,
(i) angle £0D, F
(i)  angle ADE , i

(iii)  angle ETA. I

(b) Show that BE bisects angle AED . i

(¢)  Given also that angle EBC = 57.5°. Determine whether BC = /)¢ Give
reasons for your answer.



A4,

(2)

(b)

¢ = {integersx: |1Sx<9}
A = {x: x is an odd number and x* 2 9}

B = {x: x is not a multiple of 3}

(i) Draw a Venn diagram to illustrate this information. (2)
(if)  Write down n(A4). (1]
(1) st the element(s) contained in the set (A v B) ] (1]

A factory produces large and small sizes sofas. The following table is used
in calculating the cost of producing the sofas.

Manpower | Raw Material Electricity
(Hours) (Boxes) (Units)
Large 6 4 0.5
Small 5 2 0.2
(1) Represent the above informationina2 x 3 matrix A. (1]

Manpower costs $8.50 per hour, the raw material used costs $2 per box and
the electricity costs 70 cents per unit.

(ii)  Represent the above information in a 3 x 1 matrix B. (1]

(iii)  Evaluate the matrix C = AB and state what the elements of C
rcpresent. [2]

(iv) If D=(10 25),evaluate DC and interpret the results. (2)

HN-2 Al np ity



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

The variables x and y are connected by the equation

4
y=x+—-5.2.
x

Some corresponding values of x and y, correct to 2 decimal places, are given in the
table below.

x 1071 10 | 15 {20[30] 40 |so0] 701 75
y | 121 =020 |-1.03|-12| p |-020]060237] 283

(a) Calculate the value of p. (1]
(b) Using a scale of 2 cm to represent | unit, draw a horizontal x-axis for
D<x<8.
Using a scale of 4 cm to represent 1 unit, draw a vertical y-axis for
-2<5y<3.
On your axes, plot the points given in the table and join them with a smooth
curve. 3]
(¢)  Use your graph to solve the equationx? —4x+4=0. (1]
(d) By drawing a tangent, find the value of x where the gradient of the curve is
0.75. (2]
(¢) ()  On the same axes, draw the line y= %x -2 for0<x<8§. (1]
(if)  Write down the x-coordinate of the point where this line intersects
the curve. (n

(iif) - This value of x is a solution of the equation x* + Ax+ B = 0, Find
the value of 4 and the value of B.

(2]

FEGS Melmunary Fyam 2010



The diagram shows four transmission towers, P, Q, R and S of identical height 40 m,
on level ground. P is 420 m due west of @ and R is 340 m due south of Q. S'is 750 m

and on a bearing of 280° from R.

P 420 Q

S.

340

750

R
Calculate
(a) the distance PR, (2]
(b) ZPRS, (3]
(¢) areaof triangle PRS, (2]
(d) the shortest distance of P from RS, (2]

(e) the largest angle of elevation of the top of the transmission tower at P when 2]
viewed from a point on RS.



In the diagram, O is the centre of the largest semicircle. The circle with centre R h:
a radius of (3r + 2) cm. Two identical semicircle, with centres /° and 0, cach ha~.
radius of (6r + 1) cm.

(a) Write down an expression, in terms of r, for
(M) OR, il
(ii) OR. 12
(b)  Form an equation in » and show that it reduces to 1872 — 21 — 4=0,.

(€)  Solve the equation 18/ —=21r -4=0. [

(d)  Given that the area of the right-angled triangle OQR is 54 cm?, {ind the area
of the shaded region. 't



8.

OABC is a trapezium where QD =p and oC = q. OB and CD meetat X. AB=20C

|
and OD = 5 OA.

(a)

()
(©)

(d)

B

N=l¥ §

Express, in terms of p and q,

[

B b,

(i)  OB.

Given that CX = hEﬁ, show that OX = hp + (1 - A)q.

Given further that OX = kOB, find the value of 4 and of k.

Find the numerical value of

arca of AOBC
area of AOXC’

()

area of trapezium OABC
area of AOXC -

(i)

(1)
(1]

(2]

(3]

(1]

(2]

[148°2 Mailengati s



10 .

9. The amount collected by 80 members of the school soccer team for a fundraising event
is distributed as shown in the cumulative frequency curve below.

: - LA 5o - f‘ il dq_!z 3 _hy ﬁc cl;Tp lL
ous) lative- Ty ¥ Quives fonFunds Raj £80g0cr Tegm, g
5% S R e ey e vany d ey S :,’J.r |
e adE B OD FERRERE WU W Ry B e e T 8 -# :
Lid l ..J_,}Z!_'ﬂ"l L - A li{ 44 E }._ S AL il _ﬂf-i-:iti
B T ey 0o O oL Y 307 Y S ERYVRY P 2 1) red NRR I
: 0 TOUT f AT Ao £ el o
B —A?;-: --L-—I-l i | G = % SO A I ..l.‘.. L | B sy B RS S H‘ - ...Er -
e o SR B T SN I e L 1 HEReS J_..;III___I..-L‘_--. A:.r ..u..;mlt}_,j.l-:’t: -.r-_:;-- v L.‘,:-r,;'\
e <13 : - B ol AT ol 7l RE KX 2 S A e w
4 R [ O W W X ) T = o mp oy g 1
Eti A : -_.LL ._i' 4 _ '“i SEEER il ’L«.;.n..-{»h;:
35 ks [ dan 11 i It W 0 Do R
oy i BESNESS SV 3 = - - L 2 D
ot B8 R g o e T B Ve e ey s = } L]
‘-’-‘j‘.’ - I -= . '. —.‘-1 " ; -.-;.-r_.:.‘“ 3 __}—_
ot T R A HEFET
B e s PR TR S i B P e Y o :
b L4} . 5 - o i = o
L PR E P -
8 & bt afna it R
-'E 3 . % R T (% 3 [‘__‘__‘ &y _:‘f
L bt A LLE I"-'1‘|:;‘_ @y S Y
FELE aay s aaye s - Tkl
- RSN RE S SaENSERARL A
5 2 28 ;
~+- i - - . - 7 L8 5 S e 0 C
i e [ ) v - P (W) =y 2 d- [%-]
TL : Kb ;. L-bph LT IL..sj' k e .-1— -1 ﬁ v-l»‘,'-‘.“ i &
L TR M M R _"!'_[ YRS Bt it | i) N B SRR oo S
LT { 1 11 ] L) '—-'I' i{‘_‘ d" 3 :}i]n C‘E}"E"ﬂ & £ 5 W R I I.‘
(a) Use your curve to estimate
(i)  the median amount of money raised, (1]
(i)  the interquartile range. [2]

(b) () Copy and complete the grouped frequency table of the amount of
money collected by the soccer team.

Amount
of money [ 20<x<40 | 40sx<60 | 60<x<80 | 80<x<100 100<x <120
(3)

Frequency

(2]

(i)  Using your grouped frequency table, calculate an estimate of

(a)  the mean amount of money collected, (2]
(b) the standard deviation. (2]
(¢) 80 members from the school outdoor club also raised funds for the same

event. The box-and-whisker plot shows the distribution of the amount
collected by them.

!‘L:_r_ 1 [L:_:__!_';“_'_‘,_ ‘;[':”!_ T E; _‘_I_ }n T g B _%_L_.‘{'[!', ; ?': | i

A ISR N N NN J-1-2 1] dd e |t Lt
{1L I O O HL ¥ _F H TR -! 3 ! i [._1 g ? N
0 20 40 0 80 100 120

What can you conclude about the amounts collected by the two co-
curriculum activity groups? (2]

TEGS Prelusincm Fvum 2061 P it s
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Drains are common in Singapore to regulate water flow to prevent floods from occurring.

In this question, the drain can be modelled as a trapezoid attached to the top of half a
cylinder as shown:

The cross section of the drain is made up of a trapezium and asemicircle. The radius of
the semicircle is 50 cm and the vertical height measured from the bottom of the semicircle
to the top of the trapezium is 200 cm. The length of one of the parallel sides of the

trapezium is twice the length of the other.

(a) Find the lengths of the parallel sides and the vertical height of the trapezium. (2]

(b) Calculate the volume of the drain, in cubic metres, which stretches for 10m. [4]

(c) A drain must be able to channel away 90% of the rain water within 30 seconds, if
not preventive measures need to be set up to curb the flood.

Useful Information

* The rate of flow of water for this drain during a
particular rainstorm is 48000 litres per minute

* 1 m?isequivalent to 1000 litres

Decide whether preventive measures need to be set up for that particular
rainstorm. Show your working and give reasons to justify your answer. (4]

—-End of Paper ---
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~S/No. Answer S/No. | Answer
L ( i Ga + 26
| (a) | (1) b‘:__nl 6. |(a) | PR =540 m (3.sf)
) |, _16r°K (b) | ZPRS =29.2"(1 d.p)
! 1677 -1 ' >
l z
() 1) -23% ] (©) | Area of APRS = 98200 m2(3 s.f)
| M 1 o5 L (d) | 262 m (3s.£)
i 18
| (a) | (D) $10” (e ) 8.7 (1dp)
() | $8L 7 | (@) | () |RQ=9r+3
(i) | $2P >0 (ii) | OR =9r
i . there is an overall profit :
. (b) | Show question
(b) | (i) Show question © ll . 1
6
R
] (i) | P=6,L=3 - (d) | 4.86 cm?
IS 8 [ |() [p-gq
i
| (i) | s5° (i) |3p+2q
o |G | 200 (b) | Show question
;”(I;SH Show question © | k= 1 m 2
- 2 2
,, |
. (¢} | Show question (d) [() |5
|
l () | (1) & (i) | 15
:
9 | (a) | (i) | Median=$60
(ii) | IQR =818
(b) | @) | 10,30,30,6,4
T “{Gi) | (a) [Mean =$61

- 913




) [n(4)=4
(i) | (b) | S.D =81947 2dp.)
(di1) (Au 3)':-_ {6}
» (¢) | The outdoor club collected more |
(b) 1 (1) (6 4 05 money on average because the
5 2 02 median amount of money collected
N : by the outdoor club is $66 which is
w higher than the median amount of
(i) (8.5 $60 collected by the soccer team by
2 $6.
0.7
(iii) 59.35 10 | (a) | Vertical height=150 cmor 1.5 m
“ 1 46.64 Length of short side=100cm or Im
The elements represent the Length of long side = 200cm or 2m
cost to produce one large 3
sofa and one small sofa (b) | 264 m
respectively.
(iv) | DC=(1759.5) (¢) |{ Since the time taken to channel
The element represents the water is 29.73s which is < 30s, there
total cost to produce 10 'is no need to set up preventive
1 large sofa and 25 small measures.
sofas.
5 |(®
(b) .
!
¥ (d) | x=4
(¢) | () | Seegraph
|
X (i1) x=1.1 ]
1 lGi) [ A=64and B=-8 B -
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