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2015 TKES Sec 3 £M EOY Paper 1

Far Answer all the questions
Examinsr's |
Use
: X
1 Solve 15-~=1.
4
Answer x= ... [1]
2

lchn played four rounds of golf.
His score has a mean of A5, a mode of 68 and a median of 66.

Find the four scores.

Answer ., B RO . |
3} {a) Calvin thinks of a two-digit number.
[t is a factor of 1320,
[t is a prime number.
Whal is his oumbes?
Answer{a) .. ... T {1)

{b)

Writlen as a product of its prime factors, 504 = 2*=3%%7, Find the smalles
positive integer value of &2 for which 700 is a multiple of S04.

Aaswer{d) . ..o |1}

404 WSRIEnAYex 16
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For 4  (a) Find the range of values of w such that (2w - 5)° is an obtuse angle. For
Eraminer's N Examinet's
Use Use

LT L) S | ||

(b)  Hence write down the smallest mteger that satisfies the range of values of w.

Answer (b) ... oo 1]
5 Factorise fully 9by —6&x — 3ay + 2ax .
B 1) ] A NI St o SO .||
6 & = {positive integers x: x <10}
A= {{actors of 8}
B = {odd numbers)
(a) Listtheclementsin ANB".
L o o RSN SROEROR | |

(b) On the Venn diagram, shade the region which represents An 8.

Answer (b) £ y 3

[1]

4048/Sec2EndYeari6



Fer
£zamineds
[ce

2 -3 163
7 x=| | Y=
7 1) 14 -2
(a) Find Z2X — Y.
ARswer {a) .« svvmaessesn s i §1)
i i 05 33
(b) Without evaluating ~ Y 5 | , State the order of the result of
3 ~ 45
9 /
WENEEY
vl 5
30z 1o
5
Anpwer (B .. [1]
&

; . 1 .
Giventhat thelines y= 51 ~4and (9-2p}y =20+ pe ae parallel, find the

vatue of p.

Answerp = ... |2]

{Turn over
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9 {a) Write 0. 000 007 82 in standard form.
Answer (a) .ooooaeiiinn [t
{b) The total amount of waste collected is 7.67 million tonnes and
2878 6 thousand tennes were disposed al the incinerator plants
Cakulate the percentage of waste disposed at the incinerator plants.
Answer b} oo e v 2]
10 Simon notices that his clock display shows 06 12.
06:12
He looks at his cJock again between 08 00 and 09 (0.
What is the probability that
{a) theclockdisplay shows 10 00?7
BuS1er fa) - pumernsevmsmns 1
(b) thelast digit in the clock display shows a §7
- 1LY 1 | (———————————
11 Given that 3 =9 write down the value of
(a) 37
Answer (@} .. {1}
(b) 5%,
Answer (b} ..o 1
(C) 53'-»! .
Avswer (¢} ool iiiinrns |1
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For 2 ! : For
Examiner’s ‘ p=3 -y ¥ =x343 y=—x+5 Examiner’s
Use | . . tise

; y=-27 y==3 -z y=27F
Write down a possible equation for cach of the skeich graphs below.
In each case select one of the equations from the box above.
H
) Ya
e NP
Answerf{a) .......................... [1]
(») Ya
/ \ B
Answer (b) ........................ []1]
(¢)
Ya
3 ke > x
AnSWer (€} .cooovevneeaeeiini, (1]
4048/Sec3EndYearis
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Use

13 8 spheres, each of radius 3 om, have a tota) volume of Ax am’.

{a) Find the value of 4

Answer fa)k= _ ... e (1]

{b) The spheresare placed inside an open eylinder, with Tadius 4 cm.
The cylinder stands cu a horizontal sur face and contains enough waler 1o
cover the spheres,

Caleulate the change in depth of the water when the sphetes are taken out
of the cylinder.

Armswerfh) ..o oem (2]

14 A straight line passes through the paints £ (—4, 13) and 0 (0, 5).
{a) Calculate the length of the line joining £ and (4.

AC4E/ SeciEndYearid

far
Exeriont's
Lise

ARSWEr (@) . oo i2]
{b) Findthe equaticn of the line PO
AR E T venssmrasva s |2



For
Examiners
Usa

15 ‘The diagram shows the major sector of a circle, centre O and radius 15 e,
The reflex angle 408 is 260°. A cone is formed by joining OA4 and OB together.
Calculate the
(a) radiusof the cone,
Answer (@) ......coocoeueeeeee.cm 2]
(b) height of the cone,
Answer (b)) v i €M [2]
16 ABCD s arhombus. CF is perpendicular to AD and intersects 8D at 0.

A PRI/

D C
(2)  Prove that triangle COB is congruent to triangle AQ3.

Answer (a)

L LT PR T S P OR .

{(b) Name two other triangles that are congruent,

Answer (b} .. ooad . [1]

4048/SecIEndYeart
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For 17 {a) Sketchthegraph ol y=(2 - x)x+ 3}. For
Exeminer’s ¥ EsRTH88
e tza

Answer (@)
¥ 4
0 o
(2]

(b) Statcthe equation of the hine of sy mmetry of the graph.

Answer (b) . (1}

(¢) Find the tuming puint of the graph.

Answer () (e . O TS )y 1)

A04B/8eeiENM Yoar
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Foar 18 {a) The first four terms in a sequence are 67, 75, 83 and 91, For
Examiners Exarmree's
Use ) ) N i Lse

{i) Find an cxpression, intenns of n, for the sth teem 7, of this
sequence.
Aarwer i nonaweinovnze 1]

(i1} Evaluate 721.

Answer (@)ii) . .............. {1}

{b) The scorcs of a group of 21 students were recorded.
The results are shown in the stem-and-leaf diagram.

2 -3 6 7 7

3 2 2 4

4 5 5 5 5

ke D 0 3 7 7
6 I 3 8 L)

Key 3|2 means 32
(i) State the madian score.
Hnewer (BHD.c.. civniivsaniimnsivese (1]

(i) It was discovered that the scores had been recorded incomectly.
The corrected sceres are all 3 marks Jess than those recorded.

Explain how the mean of the corrected sceres has been affecied by
this error.

Answer (B){1d)

40488 IEndY et &
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19

12

(a) The line PQis shown below. R is a point above PQ.
Construct the wriangle POR in which ZQPR = 40° and PR =7 em.

(b) The point G is on the same side of PQ as R.
Find and label point G for which itis 5 cm away from point R and
equidistant from point P and Q.

4045/Sec3Endeari
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Far 20 (2) Theszleofamapis |om:{0.25km. For
Exacmned’s Exenier's
the 1ise

{i}  Thedistance between the stadium and the airport is 14 km.
Find the distance between the stadium and the airport on the map

Avswer falt) ..o iiiiicines M {1}

{ii) The area of the stadium on the map is 32 cm’
Calculate the sctual arca of the stadiumn.

Answer (@i} . oovee e kmE (2]

(b} In alootball league, cach team gains 3 points for a win, 1 point for a draw
und { peint for aloss The champion of the league piays 38 pames and
gains a total of 92 points,

Giventhatthe champion does notlose any gumes, lind the number of
games that the champion wins.

Answer(b) ... oo [3) ]

AR Ser3EndYearts
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For 21  (a) A restaurant sells wine by the glass. The table lists the prices. For
Examiner's Exam¥ner's
Us U
¢ Glass_125ml | §35 *

~ Glass 175 ml $50
L Glass 250ml |  $70

Determine whether the price of a glass of wine is directly proportional
10 the amount of wine. Justify your answer.

(b) The alcohol content iu a glass of 250 ml is found to be 30 ml. Given the
constantrate of decay of alcohol is 13mli/h, sketch a graph to represent the
decay of 30 ml of alcohol. Label your intercepl(s) clearly, if any.

Answer (b)

Alcohol 4
content (mf)

»

- 2‘]
5 . [
Time (h)

(c) The 225-litrc wine barrel is symmetrical about its biggest cross-sectional
area in the middle. Wine is leaking through a hole at the base of the barrel
ata constant rate of 15 ml per minute.

Complete the sketch below and fill in the time taken for the barrel to be
completely emptied.

Depth (¢cm) ’

B

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

(3]

=
-

Time (h)

4048/Sec3EndYearih
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_ Fer 122 {a) One pproximate selution of the equation sin ®= 0 4] is y=242 For
Rl Use tus value of 3 to find the solution of the equation that lies between 90° Ererenars
and 180,
Amswer () y= ... ... 1]

{b) Inthediagram, 8COis astraight line.
BC=6cnand 4D =10 ¢m.
Given thal the area of AALC = 14 em?, find the exact value of sinZA0C

Answer () sSnZADC = ... . 2]

(¢) P, Qand Rrepresent three islands that are on level groutd such that
Pis14 kmdue west of 0. Angle QP = 23%and angle PR = 50°,

P 14 o

~z7 \ f

Calculate
(it thebearing of R from £, R

ARSI (ol iivivis s viriiiin e LE)
{ii} thedistance RP,

Answer (c)fit) ... km [2]

A48/ Zac3Ead Yearld
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16

{a) One of tbe angles of an isosceles triangle 15 32°, For
Examiners
o } L. Use
Write down the possible values for the remaining two angles.

ABEWer (3 cvviviremvesss B spemes seivsvsanes
cand e [2]

(b) Calculate the sum of the angles p, g, 7, 5, £, wand v shown in the diagram.

A
™

(1)
O~

ANEWerF (B o sansamecsair |4)
(¢} A regular polygon has # sides. Each exteniar angle is _4;10 degrees.

Find the size of cach of an interior angle of this polygon.

AVSEY G ocniriniinsinemtnismanisss  13)

End of psper
4048/Sec3ErdYeart6



7a

7b

Qa

17

52 16b
60, 64, 68, 68 17a
11 17b
36 17¢
475 <w <925 | 8ai
48 18ai1
(36— a)3v~ 2x) 18bi
2.4,80r ANB = {2,4, 8} 18bii
19
&

[l w 9} 20a1
( 0 4
2x3 20ai1
1.8 20b
782x 107

2la

4048/Sec3EmtYeaild

AAQD and ACQD
AABD and ACDB
AABC and A ACDA

ye

¢]

\
[

x=—{1.5

(-0.5, 6.25)

59+ 8n

227

46

The mean will reduce by 3.

=¥

56

Iem? : 0.0625 km?

2

3x tys 92
x+y=34
27

Not proportion because o # b
35 50

[Turn over



Gb

10a

10b

11a

11b
llc
12a

12b
12¢

I3a
13b

14a
14b
15a

18

37.5% Ztb Aleohol content {ral)
*
n
\‘\
%
o 231 ;Tirnc
0 21c Depth {cm)
[ S
v 125 256 Time

6 22a 155.8

59

] 22b 1

9 15
3 22¢i 113
45 22¢ii RP=175

y=_13 +5 23a 32and 1 16

74 and 74

y=3~ x? 23b 1620

p=2" 23c 177
288

2887

a(6)’

=8
8.94
y=21435

I()é1 108, 10.83

6

152 - (10>)°

\j ( 5]

=10.4

4048/Sec3EndYeari
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19 -

I6a | OB is common side I
AB = CB (sides of thombus) f
LABQ = £€8Q (diagonals of thombus
bisect)

=

4048/5ec3IEndYeari6
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Mathematical Formulae

Aensyraii on
Curved surface arca of a cone = mrd

Curved surface area of asphere = 4rr
Volume of acone = % w? h

Yolume of a sphere = : 't

Ares of trianple ABC = 2:' ab sin O
Are length = r8, whete £ is in radians

Sector area = -+ 8 where @ isin radimns

™

Trigoncenetry
a b ¢

=

sind sin® sinC

& =82+ ot - 2bccos 4

AQSED KacIY parEnd 16
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{a) Express zt;fj»;]_(} Pz i‘t as g single fraction inats simplest form. {3}
{b)  Factorise 49m’ - (n' —am)* completely. {31
{£)  Express x* —6x-35 in the form (- 4F +¢.

Henge, solve 3 —6x —3= 10, giving your answers correct to 2 decimal places. [4]
()  Given that \\[g -:2( express g in terms ol & 31
{a}  Mr Lim spends $x on petrol originally. When the cost of petrol rose by 8%, he

decrzased his petrot consumption by 8%. He claimed that there was no change in

his expenditre on petrol. Explain il'he is right or wiang. {21
{b)  Atcamof3 players, Adun, Bruce and Calvin won $10 000 in a competition,

{1} The mency is to be divided among them inthe ratioof 1:2:5

respectively.

Calculate

{a)  the amount Adam will receive, i1l
{b}  the percentage of the otal sum that Bruce will get, (1

{c} angle that will represent Calvin™s share it the money
distribution isto be represented on a pic chart. {2i
(i} I they donated 4% of the wial prize moncy of $10 000, the ratio
becomes | : 3 : 6 respectively and Calvin now received $4800.
{a)  Find the value of k. 3]
(b} Caleutate how much more or kess will Adam get with this
amangenent as compared to the one in pant (i). i2]

AQsErréectyaarkng 16



A factory produces spors equipment,
{1) i & hours, i produces x flocrball sticks,
Wiite down an expression, in terms of x, forthe number of hours i1 takes

w produce one tloorball stick. ]

{b} in & hours, it produces 15 less badminton rackets than {loorball sticks.

Write down an ex pression, in temms of x, for the number ofhous it takes

10 produce one badmianton racket (11
{c) it akes 2 minutes longer to produce one badminton racket than one

facrball stick,

Form an equation in x and show that it reduces (o x? ~15x—~2700=0. 3]
(dy Salve the equation x* —15x -2700 =4 (2]
{e} Findthe ime taken 10 produce 804 badminton rackets.

Give youranswer in hours and minutes, 2]

|Turnover
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4 There are three types of tickets available for sale for a concert

Some of the information regard ing Lhe sale of the lickets are summarised in U table

below.

{2)
{b)

{0)
(d)

‘—m‘;'}'pc I _ :l‘ypc—2 ';yp:3
Costof ] ticket (Saturday) $48 368 88
Costof 1 ticket {Sunday) 568 188 108
Number of tickets 100 60 44
available forsale per day

Represent the wst of tickets ina 2 x 3 matrix P.

(1

Represent the number of tickets available per day in a3 » 1 calumn matrix €). 1]

Evaluate (2 2 2)Q and state what your answer represent

is giventhat 20,9 and 4 tickets for Type 1, Type 2 and Type 3 tickets

respectively for both days were unsold.

{1) Find a3 = | column matrix R whose elements represent the number of

different types of tickets sold per day

(i)  Evaluate PR and hence find the tota) revenue for the weekend.

4048/ 2 TYe arENd 16
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h

In the diagram, 4, 8, C, O and E are five points on the circle with centre O and
diameters AC and 8D. XEY is atangent to the circle at £
Angle DBEC = 20° and angle DEY = 15°.

X\ A B

20°

15¢ \ .02 C
Y
(a)  Giving your reasons, find

(i £DEC, [1]
(i) Z£DOC, [t
(i)  ZDCE, [1]
(iv)  ZAEC, []
(v) LEAC (1]
(b) Determine if AC is parallel to XE Y. [2]

(c) A student claims that a new circle can be drawn using the points

E, O, Cand D 1o form acyclic quadrilateral. Do you agree?

Justify your answer with clear explanation. (3]
() It AE = 8.5 cm, find the radius of the circle. {2]
[Turn over

4048/2/3ec3Yearbnd 16



(a) The diagram shows the minor arcs A%, CL and £# of three concentrie circles,

centre O with radi r, l%r and 4r respectively.

1~]—r G
2 /4
0
'r\‘B
D
4r 2
~

(i) Find the ratio of arc AB to arc £F. [}
(i) Find the ratio of the area of sector OCD w the area of sector OF4- 12]

(b)  The diagram shows a circle of radius r cm, centre €. PR and QR are two

tangents which are perpendicular to cach other and they touch the circle at X

and ¥ respectively. £Q s an arc of a circle, centre R, radius 18 ¢m.

¢

Given that are Q meets the circle with centre O at Z,
(i) show that r= 7.456 cm, (3]

(i) calculate the arca of POR not covered by the circle. [3]

404872/Sec3Y carEnd16
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The diagram shows a plot of land ABCD on horizontal ground.

AB8=350m,4D =200 m, angle N48 = R0° and angle DBC = 20°.

Angle DXC8 is obtuse,

(a)

(b)

v 150 m &
Calculate
(i) the distance B0, 13]
(i) angle 8DC. [3]

Atnoon, the farmer standing at 4 observes a hot air balloon, # directly
above O.
The angle of clevation of the hot air balloon from the farmerat 4 is 19°,
(i) Calculate the height 4. [2]
(i)  The hot air balloon rises vertically at a constant speed of 1.5 m/s.
Find the new angle of elevation of the hot air balloon from the farmer

at 4 3 minutes later. 13]

[Turn over
4048/2/Sec3YearEnd16
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Answer the whole of his yuestion on a piece of graph puper.

The number of bactena, A unils in a food stem in time, ¢ munutes are conneeted by the
equation N=35(2"".

{a)

(b)

{€)

(d)

(¢)
{n

o
pa
(¥

/ 0 0.5 i 1.5 2 2.

N 175 | 2471 35 | 495 | 70 e 99.0

Cakulate the value of .

Using the scale of 4 em 1o represent | unit, draw a horizontal r-axis for
U<g1<2.5.

Using the scale of 2 cm to represent 10 units, draw a vertical M-axis {or
ES S T

On your axes, plot the points given in the table and join ther with a
smuouth curve.

Use your graph o find the renge of values of 1 for 75 < 352" "y <&0.

Bydrawing a tangent, {ind the gradient of the curve at {1, 35)
State what does this langent represent.

Use your graph 1o solve the equation 35(2' ')+ 57— 80 = 0.
When ¢ 2 & minutes, the number of baciena has increased by 200% [rom

s original anount and the food iten is not sale to be cornsumed.
Use your graph to determine this value of £

404B/2/SectVe mEnd 16
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The diagram shiows the cross-section of @ pendant, which is in the form of a rectangular
prismofsides 20 mm by 15 mm and thickness 5 mm with a circular hole of diameter
& mm dnlled in the centre along the axis of the prism.

O mm,
-
O 15 mm
20 mm i
() Findhe cross section area. in mm? of the pendant. (2]
3] Find the valumne of the pendant, in mm?. 2]
{¢) The manufacturer claims that the pendant is made of pure silver and has

a mass 0f 0,48 ox Justify his clzim using the additional information

given below, 15]

Density of pure silver = 10.5 g/en®

1 ounce {oz)=2835¢g

) The manufacturer decides to melt the original pendant to torm more

than one identical cone .
The radius of the base of the cone is 3 mm and the height of the cone is

10 mmw

How many complete cones can he make? 13]

END OF PAPER

|'Forn over
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Answers
l{a) x=3 {h) a?{fm - am=1) 9 4 3 |4
(x--2)2x +3) x = 674 -074
() sk
= 'k"”«v-‘ﬁ
2(a) He is wrong. (h¥ida) 31250 (b} 25% (¢} 223% GiMa)20 (55450 less

New exp1s 9 36%x

3Ha) 6 (b} & fld; 1= 44 or X B 4<
P v=13 fop  TUA b A0 ming
) _[48 e 88)
168 88 108
4b) 71007
Q= 60
L 40
() (360}
Total number of tickets available for sale for
Saiurday and Sunday.

a(dii) B0
R=|5]

36

Heit) (10476}
L13816)

Total revenue for the weekend= $24292
Staji) 200
Sayiy  40¢
Sta)iing  is5°
S{a)iv)  9p°
Sakvy 25¢
() ZOEY =905 tangent 1 1adius)
£OED= 75°
LOCH= 15 + 5%
= 7(¥
Sime  LOED + £Z0CD = 145%% 180°
They are not angles in opposite segments,
Do not agree/Points do not fonm a cyclic
quadrilaeral.
M) 5.188em

AA3/2/SeciYeaEnad id
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&(a)@) 1 .9

6(b)ii)  79.82 cm?
7@)i)  372m
7(ali)  38.0°
7b)i)  639m
(b)) 59.5°

8(a) a=92.4
8(c) 21521
8(d) 24.53

How fast bacteria increase/change with time/
rate of change of number of bacteria

8Ce) (=2

8(f) 1.6

Ha) 272mm?

9(b) 1360 nm’

¢y [is claim is NOT TRUE.

3d) He can make 5 complete cones.

| Turm over
4048i2/Sec3¥earEnd 18
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