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Calculator Model: )
Sec 3 Express Date: 8 May 2014

ELEMENTARY MATHEMATICS (4016/1)

1

PAPER 1 Duration: 2 hours

MAX MARKS: 80

READ THESE INSTRUCTIONS FIRST

Write your name and index number on all the work you hand in.

Write in dark blue or black pen.

* You may use a pencil for any diagrams or graphs.

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

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.

The use of an approved scientific calculator is expected, where appropriate.

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

For 7, use either your calculator value or 3.142, unless the question requires the answer in terms of .

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 80.

This document consists of 14 printed pages including the cover page.



Given that ~5<x<3 and —3 < y <8 where x and y are integers, find the smallest possible

value of l.
X

. 1 . . . .
Given that -3 and 3 are the roots of a quadratic equation, form the quadratic equation.

ADNSWEL ..ot ariciiae (21

3

Solve the quadratic equation (x+5)(x~2)=-10.




4. Given that m* —2m = n® +2n, find the value of m—n.

ANSWEL: ..eviiiiiii i 2]

5. 0
Simplify 252
2x

-3
5 . . e
x(—? , leaving your answer in positive index form.
x

ANSWET: ..oiiiiiiiiii i [3]

6.

4
Simplify 3p? + [;gfﬂJ .




Solve the equation 49* x —;— =343.

ANSWELL . .iiiiiiiiiiinn ceeeeiicaaenes [3]

8.  Given the equation of a straight line 2x+4y =24, find

(a) the gradient of the line,

Answer: (@) oo (2]
(b) the y-intercept of the line.

Answer: (b) . . [1]

9.  If a point R{mn, — 2m) lies on the line3x— y =5, find the coordinates of R.




10. Given the points P(2,3),0(—1,—Dand R(-6,-1),

(a) write down the coordinates of S such that PORS forms a parallelogram,

Answer: (a) S(.......... s eeeeaens ) (1]

(b) find the distance between points P and Q.

Answer: (b) ... ..., units [2]

11.  In the diagram below, ABC is a straight line. Given that ABDC is an equilateral triangle

with sides 10 cm, calculate the area of triangle ABD.

- 18 cm
A B C

\ 4

10 cm




12. Soive 6x _2x—5

1-x  x-1

= x, giving your answers correct to 2 decimal places.

ANSWELL iiiviiir ciiiies veeeenns ares [4]
13. (a) Express x* —2x—>5 in the form of (x—a)* —b.
Answer: (2) ... iiieiiiiiciion cannn 2]
(b) Hence, solve the equation x* —2x—7=1
Answer: (b) ocoviiiiiiiin [2]




14.  When written as the product of their prime factors,

pis 2°*x35,
gis 2°x3x5%,
ris 2x3*x7.
Find
(a) the value of the square root of p,
Answer: (8)  .ooviiiiiiniieeenn. [1]

(b) the Lowest Common Muliiple of p, g and r, giving your answer as the product of 1ts

prime factors,

(c) the greatest number that will divide p, g and r exactly,

" Answer: (€) i [1]

(d) the smallest positive integer k, such that gk is a perfect cube.

Answer: (d) k=...ccovviuiunenen.. 1]




15.

The transfer rate of a file from a computer to a storage device is 20Mbyte/s (megabyte per

second).

(a) Express this transfer rate in byte/s.

Give your answer in standard form.

Answer: (38) ..o.iiiieeeenenn. byte/s [1]

{b) How long does it take to transfer a 55kB (kilobyte) file.

Express this answer in ms (milliseconds).

Answer: (b) ........ SUPUURO ms [3]




16. The following table shows the results of a survey on the average number of hours spent by

students on their phone on a weekday.

Time (x hours) Frequency
O<x=2 2
2<x=s4 7
4<x<6 5
6<x<8 15
8<x<10 13

The results are tabulated into a cumulative frequency table as shown.

Time (x hours) Frequency
x<0 a
x<2 2
x<4 9
x<6 14
x<3 b

x<10 42

(a) Find the values of g and b.

Answer: (a) @a=........cooviiinnnn [1]

(b) Calculate the percentage of students who spent at most 4 hours using their phone.

Answer: (b) .eeeiviiineeenan.. % [2]




I7. The diagram below shows the graph of y =—x* +3x+4. The graph cuts the y-axis at point

A and cuts the x-axis at points 5 and C. Find the coordinates of points A, B and C.

i

Answer: A (............ y eeaean )
I-i (e ) eeeaeann )
| O I s reraeann ) 4]
18. A mapisdrawntoascaleof 2cm: 1 km.
(a) Express the scale of the map in the form of 1 : n.
Answer: (@) 1 @ .ociiiiiiiiiiiinn. (1]
(b) The length of a bridge 1s 1.2 km. Calculate the length of the bridge on the
map in centimetres.
Answer: (b) ...oooeieiiiiiiane. cm [1]
(¢) The diameter of a pond measures 4 cm on the map. Find the actual area of the
pond in km?,
ADSWET: (C) weveevenennnaaeann. km® [3]

10



19. A swimming pool measures 25 m wide by 50 m long, is 2 m deep at the shallow end and

5 m deep at the other end.

50 m

S5m

(a) Find the capacity of the pool in cubic meters.

Answer: (a) .o.oooooeioill. m® [2]

(b) The bottom of the pool has an area of 1252.2 m? and is to be tiled with 0.2 m by 0.2 m
tiles.

Find the minimum number of tiles required to tile the bottom of the pool.

Answer: (D) .o.ooiiiiii (31

11



20.  Itis given thatf y is directly proportional to (x—1)* and x is a positive number.

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

X 1.5 2 b
y a 3 43

Find

(a) the equation connecting x and y.

Answer: (a)

(b) the value of a.
Answer: (b)

(c) the value of b.
Answer: (c}

12



21. The data below shows the marks obtained by 14 students in a Science test.
45, 60, 58,71, 92, 83, 74, 52, 66, 62, 76, 55, 50, 79
Find

(a) the mean marks,

Answer: () ..ot
(b) the median marks,

Answer: (b) ...
(c) the interquartile range.

Answer: ()  cooviviviiiiiiieiians

13



22.

(a) Solve the linear inequality x;‘5 < 4x3—1 L2 :7_

Answer: (38) .. ciieeiiiiieiieneein, [5]

(b) Hence, 1llustrate the solution on a number line and find the smallest integer value of x
satisfying the above inequality.

- End of Paper -

14



Answer Key

-8 12) x=0.65 or —7.65
2) 2x* —-5x-3=0 13)a) (x—~1)>—6 b)x=4o0r-2
3)x=00r-3 14) a) 108 b) 2*x3°x5%x7
)6 d) k=45
4)2 15) a) 2x 10’ byte/s b) 2.75 ms
S 10 16)a)a=0,b=29 b)214 %
) 10

5p3 17) A(0.4), B(-1,0), C(4,0)
6) =5

2q
Dx=2 18) a) 1:50 000 b) 2.4 cm c) 3.14 km?
8)a) — 1 by 6 19) a) 4375 m” b) 31375

2

9) R(1,-2)

20) a) y=3(x~1)? b)a=% c)b=5

10) a) S(7,3) or S(—3,3) b) 5 units

21)a) 65.9 b) 64 ¢) 21

11) 34.6 cm”

2 a) 1l x<2.5 byx=2

15
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Write your name and index number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper
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2
Mathematical Formulae

Compound Interest

Total amount = P 1+L
100

Mensuration
Curved surface area of a cone = ol

Surface area of a sphere = 47

Volume of a cone = %m—zh

Volume of a sphere = %er:’

Area of triangle ABC = %ab sinC
Arc length = r@, where 8 is in radians

1 .. .
Sector area = 51'29 , where @ is in radians

Trigonometry

a b ¢
sindAd sinB sinC

a®=b*+c*—2bc cos A

Statistics

2 fx

Mean = ——

Lf

Standard deviation = \/ ZZJ? _ @_?J




1 (a) (i) Factorise 4x*> —16 completely. i1]
(1) Hence, express - f ¥ as a fraction in its simplest form. [3]
x—2 4x°-16
-6
(b) Giventhat a= 26 =
b—c
(1) express b in terms of a and ¢, ) 31
(i1) find the values of ¢ when a =-;t and b= 5. 3]
2 A series of diagrams consisting of black and white triangles is shown below.
The black triangles line the outer perimeter of each figure.
All the other small triangles are white.
Fig. 1 Fig. 2 Fig. 3
The table below shows the number of small triangles.
Figure 1 2 3 4 5 n
No. of black triangles 3 6 9 12 c x
No. of white triangles 1 3 7 13 d y
Total number of triangles 4 9 16 25 e b4
(a) (i) State the value of c. [13
(it) Write down an expression, in terms of », for x. [1]
(b) (1) State the value of e. 1]
(i) Write down an expression, in terms of n, for z. [1]
(c) Write down the relationship between x, y and z in the form of an equation. [1]
(d) How many white triangles are there in figure 737 [1]

(e) Is it possible for any figure to have a total number of 1849 triangles?

Explain your answer.

[1]




4

3 The line ! intersects the y-axis and the x-axis at points A and B respectively.

The coordinates of B are (18,0) and the gradient of line [ is —%.

(The diagram is not drawn to scale)

Ny

0 B (18, O™~

(a) Show that the coordinates of A are (0, 6).

(b) Find the length of AB.

(c) Line g, with equation 3y = 5x, intersects line { at point C.
Find the coordinates of C.

(d) Find the area of the triangle AOC.

(2]
(2]

(3]
(2]




5

4 (a) A Mathematics test consists of 30 questions.
4 marks are awarded for a correct answer while 1 mark is deducted for a wrong answer.
No marks will be awarded or deducted for questions that are not attempted.
The passing mark for this test is 44.
If a student skipped 3 questions, by forming an inequality, find the minimum number of

correct answers he must obtain so as to pass the test. {31

(b) The table below shows the population of three countries in 2012.

Singapore 5312 x10°
China 1.351 x10°
Philippines 9.671 x10’

(1) The population of Philippines can be expressed as k billion.
Find the value of £. [1]
(ii) Calculate-the differenice in the population of China and Singapore.
Give your answer in standard form. [2]
(ii1) Find the ratio of the population of Philippines to the population of China, expressing
your answer in the form 1 : n, where n is an integer. (2]
(iv) Given that 43.9% of the Singapore population is males, find the number of males in
Singapore.

Give your answer in standard form. (2]




200 students from Chong Pang Secondary School took part in an Amazing Race competition.

The diagram below shows the comulative frequency curve of the time taken by the students to

complete the race.

200 : t ;

\
A

150 I y

100

.

Cumulative Frequency

50 ms /

hY

40 50 60 70 8 90 100 110 120 130 140

Time (minutes)

(a) Use your graph to estimate

(i) the median time taken to complete the competition, [1]
(ii) the 60" percentile, [1]
(iii) the inter-quartile range, (2]

(iv) the value of T if 20% of the students took more than T minutes to complete the
competition. {2]
(b) Students who complete the competition in 70 minutes or less, will be awarded a
distinction.

Calculate the percentage of students who qualified for a distinction. [2]



7
(c) 200 students from Khatib Secondary School also participated in the same competition

and the resulits of the time taken were recorded as follows
25" percentile: 85 min
50™ percentile: 90 min
65" percentile: 100 min
Interquartile range: 25min
Fastest time: 50 min

Range: 80 min

The time taken by Khatib Secondary School students were also represented in a box-

and-whisker diagram as shown below.

-

{ | | I i
i i I i

p . q r s t
Time (minutes)

‘1

(1) Using the given information, write down the values of p.q,r,sandt. [2]
(11) The students from Khatib Secondary School claimed that they were generally
faster in completing the competition than Chong Pang Secondary School.

Do you agree? Give a reason for your answer. (1]




6 -A bus commutes passengers to and from Singapore and Kuala Lumpur.

(a)

(b)

(c)

On a certain trip, the bus leaves Singapore at 2000 and arrives at Kuala Lumpur at
0420 the next morming.

Find the time taken, in hours and minutes, for the journey. [1]

The fare of an adult ticket from Kuala Lumpur to Singapore is RM23.50 and the child’s
fare is RM15.90.

Mr Ku boarded this bus with his wife and three children.

Given that the exchange rate is S$100 = RM 259, calculate the total amount in S$ that
Mr Ku has to pay for the family.

Give your answer correct to 2 decimal places. 2]

The distance between Kuala Lumpur and Singapore is 650 km.

(1) If the bus travels from Singapore to Kuala Lumpur at an average speed of x km/h,

write down an expression for the time taken, in hours, for the journey. [1]

(ii) On the return trip from Kuala Lumpur, the bus increases its speed by 5 km/h.

Write down an expression for the time taken, in hours, for the return journey.

[1]

(iii) If the difference in time between the two journeys is 2 hours 45 minutes, form an

equation in x and show that it can be reduced to 1 1x* +55x—13000=0. (3]

(iv) Solve the equation 11x* +55x—13000=0, giving your answers correct to 2

decimal places. 3]

(v) Hence, find the time taken, in hours and minutes, for the return journey.  {2]




9
7 Fig7.1 (not drawn to scale) shows 4 identical spherical iron balls packed into a transparent

box.
Fig 7.2 shows the top view of the box.
Each ball is in contact with the interior surfaces of the box and the balls beside it.

It is given that the radius of each ball is 3 cm.

/

Fig 7.1 Fig 7.2
Top View
(a) Calculate
(1) the total volume of the four iron balls, in terms of «t, [1]
(i) the volumeof the box, h : ' C 2]

(iii) the percentage of the space in the box that is not occupied by the balls. (2]

(b) The 4 iron balls are melted and moulded into a solid cone as shown in Fig 7.3.

The cone has a height of 12 cm and its base radius is x cm.

e T ——-
-

-
-
kN

Fig 7.3

(1) Using your answer from (a)(i), show that the radius, x, is 6 cm. f2]

(i) Calculate the total surface area of the cone. [3]




10

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

The following table gives the corresponding values of x and y which are connected by the

equation y =19—4x-3x>.

x —4 =3 -2 -1 0 1 2 3 4

y -13 4 15 1 p 19 12 ! q —45

(a) Calculate the value of p and of q. (2]
(b) Using a scale of 2 cm to represent 1 unit on the x-axis for —4<x<4and 2 cm to

represent 10 units on the y-axis for —45 < y <25, draw the graph of y=19—4x-3x".

(3]

(c) From the graph, find the maximum value of y =19—4x—3x>. [1]
(d Use your graph to '

() findywhenx=-25 (1]

. (i) find x for which 19 —-4x—3x* =0 _ o [1]

() (i) On the same axis, draw the line y =-3x+1 for —4<x<4. [1]

(i1) Hence write down the points of intersection of the curve y =19 - 4x—3x" and the

line y=-3x+1. - [1]

- End of papei' -
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2
Mathematical Formulae

Compound Interest

Total amount= P 1+ L
100

Mensuration
Curved surface area of a cone = 7w

Surface area of a sphere = 47*

Volume of a cone = %mzh

Volume of a sphere = %mﬁ

Area of tridngle ABC = %'ab sinC
Arc length = r@, where @ is in radians

1 .. .
Sector area = Erzg , where @ is in radians

Trigonometry

a b ¢
sinA sinB sinC

al=b%+c*—2bccosA

Statistics

2
Standard deviation = F%_[%_J



1@ @ Factorise 4x*> —16 completely. ) [1]

= 4(Zl~4)
= 4 CJC.+2\)(X72) B

8x

x-2 4x—16

(i)  Hence, express as a fraction in its simplest form. 3}

= 4 3

X-2 4D
b (4(x+2)) 82 M= Ware Some
4 (X42)(1-2) dlerominador
— 16X +32 -8x
4 (X42) (X-2)

— KA+32 - (oot Qg & Shopi
— 2 e Int
PYTES o afroction

— Q( X1
ey e

rl

2b-6

2

(b) Giventhat a=
Sb—c¢

(1) express b in terms of @ and c, [3]
2 2b"‘6
A= Sh-c2 Lk Stulﬁre both Sles
G LSb-C*) = 2b-
Soth -0 = 2b -

) , Ay Terms wWith
b ~2p = g3 ~( Mi: 6n o?.fsm oﬂefwﬁwk))
b (S CA'L-D_) - az.cg__(’ tmel 'PQCfU(O(I(’ b

b= oC? —6
=G> —
2 Al

'S
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_(ii) find the values of ¢ when a =% and b=15. [3]

_\2, - jz_m——(," M b Valws intg origina] equation

s(s)-c* 0C €quiion I b7y -
N4
4 = 25-(2%
W= 29-¢7

My ﬂﬁwm{b &1&3% manupilaies,
ot

=1
(=24
(= 3 or -3 4 2

2 A series of diagrams consisting of black and white triangles i1s shown below. The black
triangles line the outer perimeter of each figure. All the other small triangles are white.

£,/
A/ \/\ &
AV

ot

ALAA

Fg. 1 Fig. 4
The table below shows the number of small triangles.
Figure 1 2 3 4 5 n
No. of black triangles 3 6 9 12 c X
No. of white triangles 1 3 7 13 d y
Total number of triangles 4 9 16 25 e Z
(a) (i) State the value of c. \ 5 %] (1]
(ii)  Write down an expression, in terms of n, for x. 3N %l (1]
(b) ()  State the value of e. 2 W [1]

(i)  Write down an expression, in terms of n, for z. (V} +\)1 N2 +2nH [1]
(©) Write down the relationship between x, y and z in the form of an equation. & (gg)l]

U=2-x B & U= (n+1)*- 2n
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(d)‘ How many white triangles are there in figure 737 [1]
(F3+1)* ~2(33)
= S25%F Bl
(e) Is it possible for any figure to have a total number of 1849 triangles?
Explain your answer. 1]

Nes. ieme =43 \RMA 18 A verect Sqtarg
Tre B e hes 1§ v iongles
No Wt Guded if vﬁwfﬁ% 1S Shaded hJ! 0_e xplanadion

3 The line [ intersects the y-axis and the x-axis at points A and B respectively.

B

The coordinates of B are (18,0) and the gradient of line [ 1s —%.

(The diagram is not drawn to scale)

NY
l
\ .
A
C
0 B (18, 0~ "
(a) Show that the coordinates of A are (0, 6). 2]
ek B= (0,4, smee R on y-axis
0—-\4 . L ME < Peratve’ we of equition
jma{: ~_ 4 T3
1R- 0
-3y = ~I1%
4= 6
A=(06) Smmp Al
(b}  Find the length of AB, [2]

A= (-0 (06 M o o 4 it
= 18.9131

= 17.0 wis (s8)



(c) Line g, with equation 3y =5x, intersects line [ at point C.

Find the coordinates of C. 3]

egnof e L+ Y=-3x+6 By

Cqn ok \we g Y=Zx
|

s te=E 2 Wy
L= 92X
1= D :
5:5 ~ Coordincfed =% C:tﬁxg)ﬂ Y
{d) Find the area of the triangle AOC. 2]
A .
(;Q Aep b DAC T mw\gﬁegwd
>0
: — A Qcc,ep'k
OL‘EJ - ngxg Shaelace, etod
—_— - . avks
= Quiig” & Wy o - e ﬁfg‘ﬂ‘f; kS
mvw&.

4(a) A Mathematics test consists of 30 questions.
4 marks are awarded for a correct answer while 1 mark is deducted for a WwIOng answer.
No marks will be awarded or deducted for questions that are not attempted.
The passing mark for this test is 44.

If a student skipped 3 questions, by forming an inequality, find the minimum number of

correct answers he must obtain so as to pass the test. (3]

\eb vio- i} quastons griswereol cowectly e X
No- 0 (uastes aruwed = 20-3 =27

AL~ (-0 >4 g B el

AL- 2F+x D8y (OE? _
5x > L. Cgfﬁﬂf U dio )
X 7M. " igintty

“+ Wiimum Cowect Griwers b obfalnedl 13 S g )
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(b) The table below shows the population of three countries in 2012.
Singapore 5312 x10°
China 1.351 x10°
Philippines 9.671 x10’
(1) The population of Philippines can be expressed as k billion.
Find the value of k. (1]

=009t ®

(i)  Calculate the difference in the populatxon of China and Singapore. Give your
answer in standard form. 2]

1-381 X 10" -~ 5. 312 x \6¢ 5 i . USe oF Galeudetor o
— \34;’54,8&@0 be d’l&l‘# fo ane {bl.l)@&f
|- 2ARE X 10 Ay

(iii)  Find the ratio of the population of Philippines to the population of China,
expressing your answer in the form 1 : n, correct your answer to the nearest 1ntegcr

Phlippines : Chitna 21
9-6% L xot = [-3g) Xlo!

| . 38 Xio®
-1 Xt Mmi
\3.93
S # Ay
(iv)  Given that 43.9% of the Singapore population is males, find the number of males
in Singapore. Give your answer in standard form. : {2]

5. 212 x 10’ XU43.9% = 23319 6% WAL
L
2-331%8 X 10 B

i




Cumulative Frequency

200 students from Chong Pang Secondarf School took part in an Amazing Race
competition. The diagram below shows the cumulative frequency curve of the time taken

by the students to complete the race.

A

200

150

100 '

~
—
—r

.

50 - £

A 4

40 50 60 70 8 9 100 110 120 130 140

Time (min)
Use your graph to estimate
(i) the median time taken to complete the competition, 1]
medin = 34 ¥
(ii) the 60™ percentile, (1]
fotn et = 8% (D) B
(iii) the inter-quartile range, : 2]

&y = F3 i
fi3=92 T
Iterquortye (ange = 43733

)Oi'l ?)1

[
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(iv) the value of 7"if 20% of the students took more than T minutes to complete the

competition.

ighest 207 — 1ot ferg My
L= 96 min (£1) 0y

(a)  Students who complete the competition in 70 minutes or less, will be awarded a

(2]

distinction, Calculate the percentage of students who qualified for a distinction.  [2]

Vo - 0f Studants who Tk 23S twan 0 mn = X0 .
st % - % X 160 |
=920° % W

(b) 200 students from Khatib Secondary School also participated in the same competition and
the results of the time taken were recorded as follows

25" percentile: 85 min
50" percentile: 90 min
65" percentiie: 100 min
Interquartile range: 25min
Fastest time: 50 min
Range: 80 min

The time taken by Khatib Secondary School students were also represented in a box-and-

whisker diagram as shown below.

.-

-]

Y

P q r s f
Time (min) )
(i)  Using the given information, write down the values of p, g, r, s and ¢. [2]

>

cL; RS Ro — all torrect

v= 10 Bl 5 | Mistate

i \ DO = 2or mwe wishieS
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(ii) The students from Khatib Secondary School claimed that they were generally faster

in completing the competition than Chong Pang Secondary School.

Do you agree? Give a reason for your answer. i1]

Y. Siica pedlon of chen T M s oo
tvon that of Khatib ;e?vrdﬂ% ) Chovytary SeComlony
Studonts weve Jerelly fostar. 2\

0. A bus commutes passengers to and fro Singapore and Kuala Lumpur.

(a) On a certain trip, the bus leaves Singapore at 2000 h and arrives at Kuala Lumpur at

0420 h the next morning.

Find the time taken, in hours and minutes, for the journey. [1]
Rhowre 20mn Bl

(b The fare of an adult ticket from Kuala Lumpur to Singapore is RM23.50 and the child’s
fare 1s RM15.90. Mr Ku boarded this bus with his wife and three children. Given that the
exchange rate is S$100 = RM 259, calculate the total amount in S§$ that Mr Ku has to pay

for the family. Give your answer correct to 2 decimal places. (2] .
2(23-50)+ 3(15:90) = M %-F D :

M- = % ﬁ_g_;%-moo = 9% 3(563%
= 3% 3(-S6 (zdp)#%\

(c) The distance between Kuala Lumpur and Singapore is 650 km.

(1) I the bus travels from Singapore to Kuala Lumpur at an average speed of x km/h, write

down an expression for the time taken, in hours, for the journey. [1]

650
— W B

(ii)  On the return trip from Kuala Lumpur, the bus increases its speed by 5 km/h. Write

down an expression for the time taken , in hours, for the return journey. [11

(<0
e N O
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(1) If the difference in time between the two journeys is 2 hours 45 minutes, form an

equation in x and show that it can be reduced to 11x* 455x—13000=0. 3]
<O
£O_6%9 - 5 .35 B
P 245

2
oxts) ~ Lo = 235esx) i Gen
| 65021 {-%7,60#(3505(-7-‘;— 2-3ISTT+13.35 X
9-35x"+ 13- 15X ~3250 =0
Wt 55X 12000 =0 A

(iv) Solve the equation 11x* +55x—13000 = 0, giving your answers correct to 2 decimal

places. (3]
oy = TSS t (s 40) (1300
ST T ——— T M
2.(1)
X=31.9%% or X =-3(-96%
=31-9% = - 30-9F
o (efecky |
(v) Hence, find the time taken, in hours and minutes, for the return journey. [2]
(50 . \TWU - Sukebiute. Valwe $omg (iv)
31963 +S | o eressian T
Sk \\\Md‘j wuef e n gaf ov fviove
= \}S%% €lRe -\ M

= \Thug 33 mindes 3 AL




(a)

12
Fig 7.1 (not drawn to scale) shows 4 identical iron balls packed into a transparent box.
Fig 7.2 shows the top view of the box.
Each ball is in contact with the interior surfaces of the box and the balls beside it.

It is given that the radius of each ball is 3 cm.

4
SN\ D
h—_____v______)
12, Fig7l.l o Fig7.2
Top View
Calculate
(1)  the total volume of four iron balls, in terms of «, 1]
\)O\v%)ﬁ of | =Fu(3)?
\
' = 8T’
vo\m o 4 T =

balle  — B4 T e # Bl

(i) the volume of the box, [2]
Wity 6 b = 3XY = 2
W\&H "£ \1};( = 32 = L S‘TI) :o;rl{;'i w‘lﬂ:*
. _ covvec
vome o b = vax\2x6 Wl " e
= 86lhemd
(i) the percentage of the space in the box that is not occupied by the balls. (2]
\olune Wk ouged = 364 - 1t
= .01 | '
A6

WX\{X) —ibf:\_‘el-[: .
=S AF-6° %o W
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The 4 iron balls are melted and moulded into a solid cone as shown in Fig 7.3. The cone
has a height of 12 cm and its base radius is x cm.

(b)

- ————

~_——

Fig7.3
(1)  Using your answer from (a)(i), show that the radius, x, is 6 cm.

\ [2]
Preg=3Tr*
h

& 7 = é \T(x)‘le S My g%mﬁe Cof.ff’c\‘fj

A= bom () M

(it) Calculate the total surface area of the cone.

Sttt { =7+ ¢
= RME B

Totd, Surfce ore = T A+ T o
| = wo4e) + 70> M

(3]

Skwortivg S S+
= 3659 2 J o mure

366 > (3sR) W




(@)

(b)

(©)

(d)

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

The following table gives the corresponding values of x and y which are connected by the
equation y =19—4x—3x>.

x -4 =3 —2 -1 0 1

Q%)
(S5 ]
o

y | -3 a4 | 15| p |19 2] a1 ¢q | =45

" Calculate the value of p and of q. 2]

P= 20 By q,=-20 ¥

Using a scale of 2 cm to represent 1 umt on the x-axis for —4 < x<4 and 2 cm to represent

10 units on the y-axis for —45 < y €25, draw the graph of y = 19—-4x—3x2. [3]
Correct Scele Wi o00S Vdhelle C
Covreck powls plotted C

From the graph, find the maximum value of y=19—-4x—- 3x?. 1]

MoKimum Vg, =. 20-5 (+0.5) Bl

Use your graph to
6] find ywhenx= -2.5 ) (11
- Depencts on Student's
Y=10 s\ gf&ph
(i1) find the value of x for which 19—-4x—-3x* =0 . (1]
X =19 o X=-3.2 (& 01)
Lrom Arapiny
i) On the same axis, draw the line y=-3x+1 for —4<x<4. [1]

M g ON 961 DO\.’dn equation labelled (|

(i) Hence write down the points of intersection of the curve y=19—4x— 3x* and the
line y=-3x-9. [2]

(ecctivg B

Cxsf26,9) 2=(23,70) (4) St

- End of paper -
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Question Answers
1(a)(i) 4x+2)(x-2)
1(a)(11) 48 Ax+4)
(x+2)(x-2) (x+2)(x-2)
1)) &6
5a —2
1)) c=3or-3
2(a)(i) 15
2(a)(ii) 3n
2(b)(i) 36
2(b)ii) (n+1)?
2(c) y=z-X
2(d) 5257
2(e) Yes. 1849 or a perfect square (or) the 42th term has 1849 triangles
3(a) Refer to solution
3(b) 19.0 units
3(c) E))
3(d) 9 units’
4(a) 15
4(b)() k= 0.09671
4(b)(ii) 1.345688x10°
4{b)(iii) 1:14
4(b)(iv) 2.331968x10°
5(a)(d) 84
S(a)(ii) 87
S(a)(iii) 20
S(a)(iv) 56
5(b) 20%
5(c)(1) p=50,9=85r=90,5=110,t=130
S(c)(ii) No. Since median of chong pang secondary is lower than that of khatib
secondary, chong pang secondary students were generally faster.
6(a) 8hours 20 min
6(b) 5$36.56
6(c)(1) 650
X
6(c)(i1) 650
x+5
6(c)(iii) Refer to solution
6(c)(iv) x = 31.97 or — 36.97 (reject)
6(c)(v) 17 hours 35 minutes
7(a)() 114w cm’
7(a)(ii) 864 cmm”
T(a)(iii) 47.6%
7)) Refer to solution
7(b)(ii) 366 cm”
8(a) p=20,q=-20
8(c) 20.5 (+0.5)
8(d)(@) 10 (1)
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8(d)(i1) Xx=]190rx=-3.3 (x0.1)

B(e)(1i) (-2.6,9),(2.3,-6) -values read from graph
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Paper 2
Question Answers
1(a)(1) 4(x+2)(x-2)
1(a)(ii) 2x+8 - 2(x+4)
x+2D(x-2) (x+2)(x-2)
10D &6
T 542-2
1(b)(i1) c=3or-3
2(a)(1) 15
2(a)(ii) 3n
2(b)(1) 36
2(b)di) (n+1)®
2(c) y=zZ-X
2(d) 5257
2(e) Yes. 1849 or a perfect square (or) the 42th term has 1849 triangles
3(a) Refer to solution
3{b) 19.0 units
3(c) (3,5)
3(d) 9 units”
4(a) 15
4b)({) k= 0.09671
4(b)(i1) 1.345688x10°
4(b)(iii) 1:14
4(b)(1v) 2.331968x10°
5@@)(i) 84
5(a)(ii) 87
S(a)(iii) 20
5(a)(iv) 96
5(b) 20%
5(c)(@) p=30,9=85,r=90,5s=110,1=130
5(c)(ii) No. Since median of chong pang secondary is lower than that of khatib
secondary, chong pang secondary students were generally faster.
6(a) 8hours 20 min
6(b) S$3$36.56
6(c)(i) 650
x
6(c)(ii) 650
x+5
6(c)(iii) Refer to solution
6(c)(iv) X = 31.97 or — 36.97 (reject)
6(c)(v) 17 hours 35 minutes
T(a)(i) 144 mcm’
F(a)(i) 864 cm®
T{a)(iii) 47.6%
7(b)(i) Refer to solution
7(b)(i) 366 cm”
8(a) p=20,9=-20
8(c) 20.5(+0.5)
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8(d)@) 10 (1)
B(d)(ii) x=19orx=-3.3 (20.1)
8(e)(i) (-2.6,9),(23,-6) -values read from graph
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