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READ THESE INSTRUCTIONS FIRST

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

You may use a soft percil fer any diagrams or graphs

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

Answer all queshons.

It working is needed for any question it must be shown with the answer.

Omission of essential working will result m Joss of marks.

Calculators should be used where applicable.

If the degree of accuracy is not specified in the question, and if the answer s not exact, give the answer 10
three significant figures. Give ans~ers n degrees to ore decimal place.

For = use either your caiculator vaiue or 3.142, unless the question requires the answer in terms of =

At the end of the examination. hand in your answers to Questions 1 to 6. and Questions 7 to 11

separately.
The number of marks is given in brackets [ ] atthe end of each question or part question.
The total number of marks For this paper is 100. .
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Mathematical Formuiae
Compound Interesr
Total amount = P:\T

Mensuranon

— Curved surface area of a cone = o/

Surface area of a sphere = 472!

l -
Volume of acone = — m¢h

Volume of a sphere = — o7

vl &

Area of triangle ABC = ';ab sinC

Arc length = r8. where 8 is in radians

5 1 G 5
Sector area = = r?8, where @ is inradians

-

Trigonometry
a b <
snA sinfE sinC
a*=b'+c? - 2bccos 4
Statistecs
P
Mean S 7
_ f< 22 /o eV
Standard deviation = | Zf-‘ _{_ﬁ
rLf \x¢



Answer alf guestions

1 (a)  Factorise completety (1) 1or® — s’ [2)
i) 4x°y° + ldxy=-8-° {2}
3 ; nr . ;
(b)  Express ——— —---as a single fracthon in us simplest form. 2]
Sx-1) (x-=-1)
- sl g
(c]  Soivethe tnequality : )9 < r3 le "‘4 2 2]

&) GivenS= —:—[Ea = (n—1)l}. make & the subject of the formula

Henee find the valuc of dif S==493, n= 18 and u = -2 (2]

2 Peter runs a stall in a qud court. From Menday 1o Fnday. for the moming shiit, he
amploys 3 persons for the counter and 4 persons for the kitchen.

For the aftermoen shift. he melm: persons for the counter and 6 persons for the

kitchen.
= £3 4\
I'he information canbe represented by the matna A = | " |
. t N [
On"Seturday ard Sunday, tor the mosnme shift. he employs 4 persons for the counter
and S persons for the kitchen,

For the aftcrmoon shift, he emplovs 6 persons for the counter and 7 persans for the

Kirchen

{n Represent the infermation for the stafl ernploved on Sawirday and Sunday by
LS marnx 5. using the same arrangement as matns A, i

(1’ Evalmate €= 34 - 28 What do the clenents of C represent”? (23

() The wages per session for cach moning shift statt 1s $30 and that for the
afteneoon shilt staitis $70

” . i
Fand matrix B ahere B'=¢C1
l,\?f})r
What do the clements B represent”? |2} —
{nv)  Evalwate the mamny Towhere 7=01 1B
VWhat de ihe elements of T represent”? 23



Lo

{a)

(b)

o

A wardener has 337 wedip buths 1o plant. g
(1) if she planted a rectangle of 13 rows wath 33 bulbs in each row. how

Many bulbs would be left over? {t]

(s if she plant v rows with v bulbs in cach row. wnite down an ixpression
for the number of bulbs left aver. ' ]}

(1) 6710 < ¢ <20, a0d y > 20, tind the value of x and of v such thar ne buibs
are left over. 12]

A"
n
-
(A Y
—
igd

Ginen e =ty x e Z,

A4 = ;muluples of 3}
B2=1{4, 6,12}

{13 List the elements of (a) A, [i]

by 4~ 5" 1]

i) One of the siatements i the table below s fzlse.
Idenuily the false statcinent and give the correct ansuwer 2%

O Rl 1A R
! A aB)=4 3
Erme— i = ;

t iR )ab




(a) The diagram below shows a triangle 418C with 48 = xm, AC = (x+6) m,
BC = (x+4)m,and £ BAC =68°.

(1) Stow that x = 10. 2]
(n) A pole 5 m tall is esected at pomnt C. What is the greatest angle of
elevation of the top of the pole from a man walking from A0 8. [2]

(i) I B is due North of 4, find the bearing of B from C. 2]
c
(xr-6m {x - 4)m
00
3 B
xm

{b)

A T

The diagram above shows a circle, centre O, and passing through the points 4, B. C and
O AT is the tangent to the circle at 4 and CBT 15 a straight line. Given that Z480 = 64°
and ZCBO =24< calculake the following, stating your reasons clearly,

() £A4DC [1]
(n)  LAOB, ]
(ni)  ZACB, [}
Giv) £4TB. [2)



The abowe diagram shows part of a circle with centre O and radius 4 m. 408 is a
sector of the circle with ZAOB=1 4 radians.

Calculate
(1) the length of the arc APB, [1]
(i)  thearea of the triangle AOB, (1]
(1)  thearea of the segment APB. (3]

The segment APB represents the cross section of a railway tunnel which is 382 m long.
Calculatethe time it will take a train travelling at a speed of 200 knvh to pass
completely through the tunnel if the trainis 118 m long.

Give your answer in seconds. (2]



o

-:Dcm/'

45 cm

Figure I shows an open rectangular tank which has a horizontal base of length 50 em and

S0cm
Figure I Figure Il

B

breadth 40 cm. The depth of the tank is 45 cm.

A solid metal cone of volume 8000 cm? rests with its base on the base of the tank.
52 litres of water is then poured into the 1ank.

(1)

(nn)

(1)

(iv)

Given that the water just covers the vertex of the cone as shown in the
Figure 11 above, calculate the depth of the water, 2}

The cone 1s now removed from the tank. Calculate by how much the water
level falls. (1

The cone is then melted into identical smaller cones in which the radius and
heighis are halt’ of the dimensions of the original cone.

Find the number of smaller cones that can be obtained. {1
The rectangular Yank is now emptied of water. Cylinders of radius 2 cm and
height 45 cm are then packed closely together in the tank.

Calcilate the maximum number of cylinders that the tank can contains.

2]



Start this section on a fresh sheet of paper.

The cumulative frequency curve below illustsates the marks obtained by 120 students in a
Science test for Class A.
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(a)  Use the graph to find,
(i)  the 80" percentile, [1]
(1)  the interquartile range. 2]

(b) Ifonly 15% of the students scored a distinction, find the least marks for a student
toobtain a distinction. (1]



(c)  Two students are chosen at random. Find the probability that both
scored above 80 marks. 2]

(d)  The box-and-whisker plot below illustrates the marks obtained
by 120 students in a Science test for Class 8.

Class B:

vk
R

S B
f

(1) How many students scored less than 40 marks in Class B? ]

(1) Compare the test results for the two classes and state one way in which

they are different.
2]
(i)  Give one advantage of using a cumulative frequency curve
compared to a box-and-whisker plot? [t]



(a)

(b)

Janet and John compete in a chess match of 3 games.

The match ends when one of them wins two games.

In each game, the probability that John will win is 45%.

Find the probability, expressed in the same way, that John will win the chess

match. [3]

A container holds roses of three colours. There are 4 pink, 5 white and 6 red
[OSES.

A customer picks 2 roses at random one after the other.

The tree diagram shows the possible outcomes and some of their probabilities.
(1) State the value of x, yand = as shown in the tree diagram. 2]
Using the tree diagram, calculate the probability that

(1) both roses are of the same colour. [2]
i)  the second rose is white. [2]

A third rose is picked.

(iv)  Find the probability that none of the roses is white. (2]



Pink White

Red

(x)
(=)

Pink

White White

14 Red

Pk

Red White

Red

11



In the diagram. OAB is a triangle. C is a point 48 such that 4C - CB=2 1.
The side OB is produced to the point D siach that OB : 8D =3: 2.

It 1s grven that OA= aand OF= b.

(1) Express. as simply as possible, in terms of @ and /or &,

(2 4B (1)
(b) AC (1]
© OC (1)
@) O» (m
(i)  Showthat CD=b — —:)l_l. " 2]

(m) ltis given that £1s the point on OA4 such that OE= gu_

Express, as simply as possiblgy in tenms of @ and/or &, the vector ED. (1]

(iv)  (a)Given ED = kCD . where k is a constant, find the value of & (1]

(b) Write down two facts about ED and CD. (2]

(v) Calculate the frachion M-M—E(': (2]
Area of AODC

12



10

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

The variables c and y are rclated by the equation y = x(4 - ).

The table below shows some corresponding values of x and y corrected to 1 decimal
place where necessary:

3 A i

35 | —2_._}-_—1‘5“1 -
56 F 0

| 5
26 0 j 56 |

(1) Taking 2 cm to represent | unit on the x-axis and | cm w represent 1 unit on the

y-axis, draw the graph ot y = x(3 - ) fortherange -25<x<2.5.
' - 81
(n) By drawing a tangent, find the gradient of the curve when x = 1.5.
2]
(m)  Useyour graph to find the solution of x(4 - x).=15. i

(iv) By drawing a suitable line, use your graph to solve the equation x' — x +1=0

(2]

{(v) Astraight lime 1s drawn cutting the curve in three points
Two of these points are (0, 0) and (A,4).
Wnite down in terms of A and/or &, the coordinates of the third point.

(2]

13



Paper is the most common 1ype of waste in Singapore. Recycling paper conserves forest
resources and produces fewer pollutants than conventional pulping and bleaching
processes

John is the Green Ambassador of his class. He wants to present to his classmates the
number of trees that are saved each year when recycled paper is used instead of paper
made from pulp. For his presentation, he would focus only on secondary school students

in Singapore.

It is estimated that there are 200,000 secondary school students in Singapore. John
estimates that each student uses 3 reams of paper per year 1.ooking atthe packaging of
the printing paper. he sees "80 g/m? " ( 80 grams per square meire) printed on it Each
ream of pzper contains 500 sheets of printing paper.

He learns from the National Environment Agency that it takes 17 mature trees to make
one tonne { 1000kg) of printing paper.

John looked up the dimensions of an A4 paper. He found it to be 210 mm by 297 mm.

(1) Calculate the area of an Ad paper and show that it is approximately 0.0625 m?.
(1)

(i) Taking the arca of an A4 paper to be 0.0625 m?, calculate the mass in grams of
one sheet of A4 paper. It]

(13)  Calculate the mass. in kg. of one ream of paper. (Exclude the mass of packaging. }
. (2]

(iv)  John is now ready to find out how many trees are saved each vear when every
secondary school student uses recycled paper. Find out the answer for him.

(2]

(v) If schools uses a lighter type of paper { 70 g/n? instead of 80 g/m? ) how many
more trees can be saved each vear. Give your answer to the nearest hundred.

(2]

END OF PAPER
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Answer Key:

TQIa) | A((2r + s 2r—s) sx)  [195m
T [ 20 xy+34-)2xy - 2) (1) 7.88m?
] b | y(3x+2) (m) 47.0 m?
: PS(x-1)*
[ ¢ b ) (b 9 seconds.
| 5—<x<25
12
B e 285 -2na 6(1) 30 cm
E rln—1) () icem
| ! m 8
ld=3 ™
.» '; ) [120
P2 i (4 5} 7a(y) 88 marks
i. B = (i) | 50 marks -
i 6 17 b 93
my /23 30] c 703/7104 i
C=! 7 <
P37 a4 dp) |30
| The elements of € represent the () | On the average, the two classes
i nuriber of employees for the obtained similar results, but the spread
| counterand Rrche s, for weekdays of marks in Class B is Wider than that
| und weekeruds of Class A as Class B has larger
| mlerguartle range.
(i) _ ‘3250 QSa 042525
”?[me Bi) | x=4/15, y=&1S, 7414
. The elemems of W represenis the (_") 317105
toml wape for weekdays, which 1s (m) | 1/3
$3350 and the wial wages for ) 2491
 weekend | which s $4930
) T=(8180) Q9 uNa) | b-a
The elements of T represents the (b) 2L
totz] wages for the employees for a Tb-a)
week, which 15 $8180 e
(c} 1 2
—a+ —b
3 3
(9 3
—b
— - P— -’
Sy |12 in} ]
8= =a
(| 357 xy ) 5 3 o
~—a+-b
— = e i - i i g 3 S ——
() |« 17, y 2] (v Ha) 3 -
| P
S S - W

15




0] ED 1s parallel to CD
D i1s common point.
Therefore E. C and D are collinear.
ED= EC D
3
(bX1)(a) | A4:169,12} (v) 8
15
® [ 4nB=9) ey {-2.75.
() nilUB)=8 — (i) x=-24
4a(1) 198° (iv) x - —].35.
(i) 081.8° (v) (-k-%)
bi1) 92° 12(3) 00625 m?
(n) $2° () 5g
(i) 26° {m) 25 Kkg
(iv) 62° () 25500
(v) 3200

1b




| (a)  Factorise completely (i) 167 —4s°
(i) 4x7y* + 14xy- - 82°

Al
Sx-1) (x-1)

(b) Express

(¢)  Solve the inequality x—;i) < .x_;_t <2x-3

(d) GivenS§= g[la 4+ (n—1)d), make d the subject of the formula.
Hence find the value of & if $ =495, n =18 and a = -2.

— as a single fraction in its simplest form.

(2]
(2]

2]

2]

[2]

@) () 1677 —4s” = H2— %)
=4[(2ry -]
=4((2r + s} 2r—3)

Gi) 4x° ¥ + 4oy =827 = (Qav -z} 2xy +8:)
=2(xy+ )29 -3)

(b) 3y a X _3ylx=1) +3y

S(x-1) (x=1) S(x -1
_3axy-3y+5y

Sx-1)°
:3:}4-2_11
S(x -1y
_M3x+2)
S(x 1)
x—-% x-]1 2x-5
(B} ——5——%

2 3 4
6(x-9) 2 4(x—-1<3(2x—-5)
bx-54<d4x—-4

2x<50

x<25
J - 4< 6x-158
<=1l

x> 51

2

i
Ans: Siﬂxﬁl‘)



(d) 5=’5’;2a+(n-1)&;

25 = 2na+nmn-1)d
-25:—'2!1..-
n(n~1)

§=-495.n=18 anda = 2.

i 2(-495)— 2(18)-2)
: 18(17)

-990+72
18(17)



2., Peter runs a stall in a food court. From Monday to Friday, for the moming shifi, he
employs 3 persons for the counter and 4 persons for the kitchen.

For the afternoon shift, he employs 5 persons for the counter and 6 persons for the kitchen.

3 4
The information can be represented by the matrix A = {5 6J

On Saturday and Sunday, for the morning shift, he employs 4 persons for the counter and 5 persons
for the kitchen, —

For the afternoon shift, he employs 6 persons for the counter and 7 persons for the kitchen.

() Represent the information for the staff employed on Saturday and Sunday by the matrix B, using
the same arrangement as matrix A. 1

(i) Evaluate C= 354 + 2B. What do the elements of C represent? [2)
()  The wages per session for each counter staff is $50 and that for cach kitchen staff
1s $70.
: _ 30
Find matrix W, where W=C 0] What do the elements W represent? 12]
(iv)  Evalvate the matrix 7, where T=( 1 | )W
What do the elemnents of T represem? (2]
i) B 4 5
{1 - .
6 7
3 4) _(+ 5
()€ =5 Jrk 2 Ve
5 6 6 7
_ (15 20}, (8 0
25 30 12 14
123 30 "
LJ? 44

The clements of C represent the wtal number of employees for the counter and kitchen, tor moming shift and
aftemoon shifi, for weekdays and weekends.

f i
awpl 0] [ X so]: 3250
70) (37 44){70) (4930

The clements of W represents the total wage for weekdays, which is $3250 and the total wages for moming shift
and $4930 for aftemoon shifts.

50)
= (8180
a930)” ¢'%%

The elements of 7 represents the total wages for the employees for a week, which is $8180.

_ 32
Gv) T=(I |)[

3



3 (a) A gardener has 357 tulip bulbs to plant.

() If she planted arectangle of 15 rows with 23 bulbs in each row, how many
bulbs would be left over? [

(n)  Irshe plants x rows with y bulbs in each row, write down an expression for the
number of bulbs lefi over. [1]

(i) 110 <x <20, and y > 20, find the value of x and of y such that no bulbs are lefi
over. 2]

(b) Givere ={x:xe Z3< x<13}

A = {muluples of 3}

B=14, 6,12}
(1) List the elements of (a) A, : n
(b) ANB’ (1)
(n) - One of the statements in the table below is false.

Identify the false statement and give correct answer. 2]

WA NB)=1

mAUB) =4

mMAuB)=06

3(a)(i) 15 « 23 =345, ’
Leftover = 337 - 345= 12
(1) LeRover = 357 — xy'
(1) 357+ 3x7 <17
L)
Since 10 < x <20, and y > 20,
x=1]1,
y=121,

(b) (i) (a).4 ={ 69,12}
b)B’ = {5,7,89,10,11} :
(.ﬂ)th{-:‘cz;; s (A N B)=1True
: n(Aw B) =4 True

e 3 ~ n(Aw B')=6False
A9 §12) 4 B
E - nlAuUB')=8

57 8 011




(a) The diagram below shows a tnangle 48C with A8 = xm, AC = (x +6) m,
BC ={x+4)m,and £ B4C = 60°.

() Show that x =10 2]
{(n)  Apole5miallis erected at point C. What 1s the greatest angle of
elevation of the top of the pele from a man walking from 4 10 8. 2]
(m) Il B s due North of A. find the bearing of B from C. (2]
¢
{(r - 6)m (x 4)m
0"
A * B
xm

(b)

" The diagram abeve shows a circle, centre O, and passing through the points A, 8, C and D AT is the
tangent to the circle &t A and CBT is a straight line. Given that £Z4ABO =64° and ZCBO =24°,

calculate the following, stating your reasons clear)y.

(i) ZADC, (1]
(i)  ZAOB. 0
— (i) «ACs, (]

(v) 473 (2]



Ha) () (x=4) =(x~-6) + ¥ - 2x(x - ®) cos 60°
e+ 8x =+ 16=x2+ 12x +36 + 2 =2x(x + 6)(—;—)

x!+8x+ 16 =28 v+ 12¢ ~ 6x + 36
P+8c+16=x+12x-6x+ 36
2x=20
x = 10. ( Shown.)

(1) sin60°= QE
16
CM=16sin6(°

= 13856 m
c

{x-4)m

4 \ B

5m

13.856 m

tan €=
13.856

#=19.84°
= 19.8° (1o ! dec place)
Greatest angle of elevation is 19.8°

(m)

(x + 6) (x - 4)cm

60°

Y

A
xcm
sin ZABC _ sin60°
16 14
16sm60°

sin £ZABC =

16sin 60°
14
ZABC =81.8°

ZABC =

a= 81.8°( alternate angles)

Bearing of B from C 1s 081.8°.




(b) (i) ZADC = 180° - (24° + 64°) (sum of angles in opp segments)
=920

(1) ZOAB = 64° ( base angles of isosceles triangle)
ZA08 = 180°— 2( 64)° ( angle sum of tnangle)
= 52°

(i) ZACB = % (52°) ( angle at centre = 2 angle at circumference)
=26°

(ivy ZABT=92° ( ext angle of cyclic quad)
£OAT =902 (r1angent L radius)
ZBAT=90° —64°=26° -
ZATB = 180° - 26° - 92°( angle sum of tnangle)
=62°



The above diagram shows part of a circle with centre O and radius 4 m. 4OBis a

sector of thecircle with £40B8= | .4 radians.
Calculate

)] the length of the arc 4P8B,

(1)  the area of the tniangle 408,

(1i1)  the area of the segment 4P8.

(1]
(1]
(31

If the segment APB represents the cross section of a rallway tunnel which is 382 m long.
calculate the time it will take a train 118 m long to pass completely through
the tunnel if it travels at a speed of 200 km/h. Give your answer in seconds. 2]

5(a)(1) length of the at APB
=4 (2n—-14)

19536 m

19.5 m. (to3sigfig.)

(11) area of the trisgle 40OB
- —;-(4}’(sin 1.4)= 7.8839784 = 7.88m? ( 10 3 sigfig)

(111) area of the segment APB
= area of circle- (area of sector 40B — area of triangle AOB)

= n(4)? - % (4¥(1.4) + 7.884

=50272-11.2+7884
= 46956
=470 m? (103 sigfig)

{b) To1al length that tain must travel
=382 +118
=500 m

Speed of train = 200000
60 x 60

_ 2000
36

x 36

m/s

q
Time taken = 90

= 9 seconds.




£\

.' 45 cm _ E E

50 cm
Figure [

F 3
v

Figure | shows an open rectangular tank which has a horizontal base of length 50 cm and breadth

40 cm. The depth of the tank is 45 cm.

A solid metal cone of volume 8000 cm? rests with its base on the base of the tank.

52 litres of water i then poured into the tank.

Given that the water just covers the vertex of the cone as shown in the Figure [ above, calculate

(1]

The cone is then melted into identical smaller cones in which the radius  and heights are half of

(i)

: the depth of the water. [2]
(i)  The cone is now removed from the tank. Calculate by how much the water level falls.
(iii)

the dimensions of the original cone.
Find the number of smaller cones that can be obtained. (1]
(iv)

The mcmguhrﬁ!t is now emptied of water. Cylinders of radius 2 cm  and height 45 cm are
then packed closely together in the tank.

Calculate the maximum number of cylinders that the tank can contains.

(2]

(i)Volume of water + cone = 52,000 + 8,000 = 60,000 cm’.

Area of base of tank = 50 x 40=2000 cm?.

60000
Depth of water = ———— =30cm.
R 2000 ¢
3000

if)Height of fall of water level= ——=4 cm.
(in)Height of fa er lev 2000 cm

Volume of smaller cone .
Volumeof cone 2 8

(i)

Volume of each smaller cones = 1000
Number of smaller cones =8.

(iv)Height of cylinder =45 cm.
Diameter of cylinder =4 cm.
Cylinders are placed vertically.

Number of cylinders that tank can

take < (40+4) x(50+4)

=10x12.5

Max number if cylinders = 120.




Start this section on a fresh sheet of paper.

The cumulative frequency curve below illustrates the marks obtained by 120 students in a

Science test for Class 4.
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120

100

80

Marks

Use the graph to find

ft
(2)

the 80** percentile.

(i)

(a)

the interquartile range.

(i)

if only 15% of the students scored a distinction, find the least marks for a student to

(b)

t]

obtain a dstinction.

Two students are chosen at random. Find the probability that both scored above 80 marks. {2]

(c)
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(d)  The box-and-whisker diagram below illustrates the marks obtained
by 120 students in a Science test for Class 5.

Class B:
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() How many students scofed less than 40 marks in Class B? [
(i)  Comparg the test results for the two classes and state one way in which they are different.
: 2]
(iii) Give ane advamag: 01' usmg a cumulative frequency curve _
compered to.a box-and-whisker plot? (1]
F- g 1 i e R
(a) (i) 88 marks. Ll ko R

(i) Lower Quartile = 54, Upper Quamk’=
l'nt:rquﬂttile ge = 30 marks

(b) lS?GofIZO’-IS.

Nunhawnod'amgun.st’inmm-rzo 18 =102.
L“?F“{“'%
(c)Nt&angiét:'iqg"!t)marks 38

_*?:%"--":’ 38 37 :
Probabifiy = 38 37

YT 190" 16

_ 103 d
. 7140



(d) (1) 30 students. Bl

(ii) Class A has median of 71 marks and interquartile range of 30 marks
Class B has median of 72 marks and interquartile range of S0 marks.
On the average, the two classes obtained similar results, but the spread of marks in Class B is
Wider than tha of Class A as Class B has larger interquartile range.

-cut-off points.
al data is lost.

(iii) A cumulative frequency curve shows original data and is°useful for decidingor
A box-and-whisker plot summarizes the data into $ data’points and hen

12



(2) Janet'and John compete in a chess match of up to 3 games.
The maich ends when one of them wins twa games.
In each game, the probability that John will win is 45%.
Find the probability. expressed in the same wav. that John will win the chess match.
(b) A coptainer holds roses of three colours. There are 4 pink, § white and 6 red roses.
A custonrer picks 2 roses at random one after the other.

The tree diagram shows the possible outcomes and some of their probabilities.
(1) State the values of x, y and = as shown in the tree diagram. 2]

Find the probability that

(1)  both roses are of the same colour. [2]
(1)  the second rose is white. {2}

A third rose is picked.

(iv)  Find the probability that none of the roses is while. (2]

fa) p( John wins match) = p( win Ist, win 2nd)
+ p{ win Ist, not win 2nd. win 3rd) + p( not win 1st, win 2nd, win 3rd)

= (D45 s0.4i}¥(0_45 x0.55 x0.45)+ (0.55x 0.45 x0.45)
=02025+0 111375+ 0 111375
= 042525

Probability of John winnmg match =42 525%

: 4 4 q
“’) W= n P — fad
Kb 13 4 IS :14

(i1) p(same colous) = p{ pink. pink) + p{ white , white) + p( red, red)

g e e R s
S (—X—)+|—x— —_——
TR Ty
.3
105

(n)p( 2nd is white) = p( 151 any colour, 2nd white)

o (e e (D L

apl, 55 B e 6§

15140 05 140 15 14
13
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1t

(iv) p( none white) = p( not white, not white. not white)

=L0_gixi M)
15 14 13
2 N
9l
Pink
Pink White
Red

Pink

White

Red

Red
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in the diagram, OAB is a triangle. Cisapoint on A8 such thatAC: CB=2" 1.
The side OB is produced to the point. D such that OB : BD = 3: 2,

it 1s given that Od= aand OB = b.
(1) Express, as simply as possible, in terms of a and /or b,

(@ AB
(h) o
(0 OC
@ 0D

(i) Showthat CD =5 - %;;

(iii)  Itis given that £ is the point on O4 such that OF = ‘—ia.

Express, as simply as possible, in terms of @ and/or b, the vector ED.

(1v)  (a) Given ZE) =kCD . where k is a constant, find the value of k
(b) What two facls can be deduced about £. C and D.

Areaof AAEC

Calculate the fracu
) O Ateaol AODC

15
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(1]
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9

(Y(a)AB =b-a
(b) AC = -i-{b - a)
(©) OC = DA+ AC
=a+-§—{b —d)

= ..l.a+ -2-b
3

(d)b_ﬂ"z%b

(i) CD = CB+ 8D

] 2
b=ayt —2b
(b=ayt =

(iii) ED = EO + OD
5 5
=——a+-b

3

(v) (a) *g a+§b=k(b - —;a)

5 1 1
A0 b e e - k b - =]
3( a)=Ak( 30)

=ED is parallel to CD.
Since D 1s the common point, E. C, and D are collinear points.

Also, ED= -;— CD

Arcaof rangle AEC
Areaof traingleODC

~Areaof mnangle ASC  Area of triangle OEC
Arcaof twangleOBC ~ Ares of mangle ODC

2 8

31

4
=— x
5

16
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Answer the whole of this question on a sheet of graph paper.
The variables x and y are related by the equation y = x{4 - x?).
The table below shows some corresponding values of x and v eorrected to | decimal place where
necessary;
L x |-257 -2 J-1351 -1 |-05] @ 05 N 2 25
v 56 | 0 1261 3 i-19] 0 19 1 3 26 0 | -36
() Taking 2 cm 10 represent | unit on the x-axis and | cm to represent 1 unit on the
y-axts, draw the graph of y = x(4 — x%) forthe range -2.5<x<2.3.
3]
() By drawing atangent, find the gradient of the curve whenx = 1.5,
(2]
(1)) Use your graph to find the solution of %.r_m - ) =1. [
(iv) By drawing a suilable line, use your graph to solve the equation x' —x+1:0
(2]
(v) A straight line i1s drawn catting the curve in three points.
Two of these poinis are (0, 0) and (4.k).
Write down in terms of / andror . the coordinates of the third point. [2)
(1)  Graph
_ Draw line y» 3x - {
{n)
Giadicip= 68-(-2)_ 8,3___2.?5‘ From graph, x - — .35
0-32 32
(i) -l-x.:4 -x*)=1
4 . (v) Draw hne.
W4-x)y=2 (-h- &
Draw line y = 4.
From graph, x = -2.4
(ivy ©X-x+1=0
- +x+3x-1=3r

X +dx=3x+1

x4 -x)=3x+1



Lia -
Paper s the mos: common tyvpe of waste in Singaporc, Recycling paper conserves forest resources and

produces fewer pollutants than conventional pulping and bieaching processes.

John is the Green Ambassador of his class. He wants to present to his classmates the number of
trees that are saved each year when recycled paper 15 used instead of paper made from pulp For
his presentation, he would focus enly on secondary scheol students in Singapore.

It is estimated that there are 200,000 secondary scheol students in Singapere. John estimates that
each student uses 3 reams of paper per year. Looking at the packaging of the pninting paper, he sees
"80 g¢/m? " ( 80 grams per square metre) printed on it. Each ream of paper contains 500 sheets of

printing paper.

He leams from the National Environment Agency that ittakes 1 7 mature trees to make  one tonne
(1000kg) of printing paper.

John looked up the dimensions of an A4 paper. He found it te be 210 mm by 297 mm.

(1) Calculate the area of an A4 paper and show that it is approximately 0.0625 m?
(1)
(1)  Taking the area of an A4 paper to be 0.0625 m?, calculate the mass in grams of one sheet of A4
paper. (1)

(i)  Calculatethe mass, in kg, of one ream of paper. (Exclude the mass of packaging.)

(2]
(1v)  Johnisnow ready to find out how many trees are saved each year when every
secondary school student uses recycled paper. Find out the answer for him.

(2]

(v) If schoals uses a lighter type of paper ( 70 g/m? instead of 80 g¢/m? ) how many
more trees can be saved each year. Give your answer to the neazest hundred.

(2]

i8



(1) Area= 210 x 297 < 10 "5=62370 x 10 ~* =0.0625 m?.

(iiy Mass of one stieet of Ad paper =0.0625x 80
= SE

(111) Mass of one ream of paper = £ x 500
=2500¢g
=25kg
(tv) Amount of paper used = 3 x200.000 x2.5 = 1.5 x 105kg
To make 1000 kg of printing paper, it takes | 7 mature trees

Number of trees saved = <17

1.5x%10°
]

= 25500

(v)

Reduction in weight = E
‘ 20

Reduction in number of ire:;s = 153500 é% = 3187.5 F 3200 ( tonearest hundred )

Alternative:

Mass of | ream of paper = $.06254 500 < 70 =2187.5=2.1875kg
Amount of paper used =3 <200,000 « 2.1875 = 1,312,500 kg
To make 1000 kg of printing paper. it takes 17 mature trees

Number of trees saved = M—-x 17

1000
= 223123
Reduction in number of trees saved = 25500 - 223125
=31875
*- 3200 ( to nearest hundred.)
END OF PAPER

19



	SA1 St. Joseph's Institution



