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READ THESE INSTRUCTIONS FIRST

Write your name, register number, class and date in the space provided.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, 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 answers in degrees to one decimal place.

For , use either your calculator value or 3.142, unless the question requires the answer in

terms of 7.

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 40.

Setter: Ms Rachel Tham
Vetter: Mrs Wong-Chia Pei San

This Question Paper consists of 10 printed pages including this page.
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Answer all questions.

2

u?—p?

It 1s given that p =

(a) Findpwheng =3, u=-5andv=7.

Answer p= .. ... ... [1]
(b) Express v in terms of p, q and u.

Answer v=_. ... ................ [2]
(a) Solve the inequality 1—4x = 19.

Answer ..., [2]
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BP-203

3. (a) Factorise 4x% —9.

X

— —— as a single fraction in its simplest form.
2x+3  (42-9)

(b) Hence, express

ARSWEP  vonsmvnamv e [2]
4.  Expand and simplify the following expressions.
(a) —ab(7a—-b)
ANSWEr  oioviviovivismasmamasmnes [1]
(b) 2p+39@-9
Answer ... [
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5

The scale of a map is such that 5 cm represents 3 km.

(a) Write this scale in the form 1: n.

(b) The distance on the map between a hawker centre and a nature park is 2.5 cm.
Calculate the actual distance, in kilometres.

(c) The nature park covers an area of 1.17 km?.
Find the area, in square centimetres, covered by the nature park on the map.

AR  srsisvcsimsiass em?  [2]
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BP-205

6.  Factorise the following expressions completely.

(a) 21p?+15p

(b) 4ax —21by + 6ay — 14bx

7.  Anel spins a fair five-sided spinner with numbers 2, 3, 4, 5 and 6.
Write down the probability that the spinner lands on

(a) an even number,

Answer ... [1]
(b) a prime number,

Answer ... [1]
(c) the number 8.

ANSWEE  cicivsimimmmsssevisases [1]
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8. In AABC, AC is perpendicular to BC. C
AC =x cmand BC = (2x — 3) cm.
x (2x—3)
A B
(a) Given the area of triangle is 17.5 cm?, form an equation in x and show that it reduces
to
2x?-3x—-35=0.
(2]
Answer
(b) Hence, solve the equation 2x* — 3x — 35 = 0.
Answer x= ... - J—— [3]
(c¢) Explain why one of the values of x is rejected.
Answer
I 1508 CETE HERHIAR: . .-.occnmonnscrsmmsmmnmancsesm st s eSS
...................................................................................................... [1]
(d) State the value of tan ZABC, giving your answer in fraction in its simplest form.
ANSWER sy 1]
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9.

The diagram shows the curve y = (x — a)(x — b).
The curve cuts the x-axis at two points A(1, 0) and B(5, 0), and the y-axis at point C.

y

\ /y=(x-a)x—b)

\ '/,.:"
C /

Q/ /9(5, 0,

(a) Find the value of @ and of b.

Answer a= ... [1]
D= oo (1]
(b) Find the coordinates of C.
Answer C={(......... R ) [1]
(c) Hence, find the coordinates of the minimum point.
Answer (..coinnacas RE—— ) [2]

BP~207
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10.

Five numbers are written on the board.

The mean of these numbers 1s 14.8.

The mode and median are 16.

The difference between the highest and lowest number is 9 and the highest number is
twice the value of the lowest number.

Find the five numbers.
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11. A solid consists of a hemisphere and a cylinder which share a common base.
The cylinder has a base diameter of 10 cm and a height of 16 cm.
Find the volume of the solid.

16

End of Paper
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READ THESE INSTRUCTIONS FIRST

Write your name, register number, class and date in the space provided.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, 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 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 x.
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BP-~212

Answer all questions.

1.  Solve the simultaneous equations
2x—y =16
2x +3y =25

Answer x =.. ... .. ..............

2.  nisapositive integer.
Show that (2n + 1)% — (2n — 3)? is a multiple of 8 for all integer values of n.

Answer (3]
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BP-~213

3.  Tnangle ACD is similar to triangle DCB.
BC=12cmand CD =18 cm.
Find the length of 4B.

A

18

Answer ... cm  [3]
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BP-~214

The diagram shows the net of a pyramid. It consists of a square and 4 triangles.
The length of each side of the square is 10 cm. The height of the triangle is 13 cm.

13

10

(a) Show that the total surface area of the pyramid is 360 cm?.

Answer [2]

(b) Find the volume of the pyramid.
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5.  Express as a single fraction in its simplest form.
(@) 9x* 6x3

sy ¥t

ABWET oieanasos e 2]
(b) 5x 2(5-3x)
4 3
Answer ... [3]
6. - 5 _ _x-3
Solve the equation -
Answer X = _.......cocooeienenn [4]
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T

y is directly proportional to the cube of x.
Given that y =4 when x =2, find

(a) an equation connecting y and x.

(b) Find the value of x when y = 10.

Answer

(c) When x is doubled, y is eight times its original value.
Prove that the above statement is correct.

Answer

(2]
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8.

A rectangular signboard, ABCD, is supported by three cables, AP, AQ and PQ.
Given that AP =8.7m, AQ=63m,PQ=6m, BP=15mand 2 DAQ =48°.

D Q c
6
6.3
) 8.7 P
1.5
4 B
Calculate
(a) AD,
ANSWEF  coovossmmrrnsises m [2]
(b) 4BAP.
Answer ...l ° 2]
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BP-218

(¢)  Show that triangle APQ is a right-angled triangle.

Answer 2]

Tap A takes 5 minutes to fill up a water tank.

Tap B takes 7 minutes to fill up the same water tank.

Find the time, in minutes and seconds, required for both taps to fill the water tank.

Assume that both taps are turned on at the same time and the rate of water flow for each tap is
constant.
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10. In the figure below, ABCD is a parallelogram with AB // DC and AD // BC.

A S>> B

D > C

Complete the following statements for proof of congruency.
Answer

(a) AB = .oviician pa— (opposite sides of parallelogram are equal) [1]
AD =CB (opposite sides of parallelogram are equal)
BD 1s common.

(b) «ABD = +CDB (e ) [1]
£BAD = £DCB (opposite angles of parallelogram)

(¢©) -~ AADBiscongruentto A ... .. [1]
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11. Cally is a home-based chocolatier.
The diagram shows the dimensions, in millimetres, of the conical mould that she uses to make

her chocolates.

il 18 Ty
o
\ /

(a) The mould is filled to the brim with chocolate.
Show that the total surface area of the solidified chocolate is 2710 mm?, corrected to
3 significant figures.
Answer [3]

(b) Calculate the volume of the chocolate, leaving your answer in terms of 7.
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(¢)  With the same quantity of ingredients, she could also make the chocolate using a
spherical mould.
Calculate the radius of the spherical mould.

(d) Each chocolate is wrapped tightly with a foil wrapper.
The cost of wrapper 1s proportional to its area used.
Assuming wastage of wrapper is negligible, justify if Cally should make her
chocolates in the form of a cone or a sphere.

Answer  Cally should make her chocolate in the formof ............................

(i 1. - N s e e S EECIP RS TR R R——— [2]
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12 A group of students took a test.

Their results are shown in the stem-and-leaf diagram below.

Stem Leaf
0 8
| 1 1 2 3
2 < 4 x 5

Key: 1|2 means 12

(a) (i) If the modal score is 24, find the value of x.

(ii) Hence, calculate the mean score.

(b) A student must score at least 25 marks to get a distinction.
Find the fraction of students who scored a distinction.

Answer x=

PartnerinLearning
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13. The table below shows the corresponding values of x and y, where y = —x? + 3x + 5.

x -1.5

-1

0 1

2

3

4

4.5

y | -175

a

3 7

7

=

1

-1.75

(a) Find the value of a.
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(¢) Using your graph in part (b),
(i) find the coordinates of the tuming point,

(ii) Draw y =3 and hence, find the values of x when —x% + 3x + 5 =3

End of Paper
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3

Answer all questions.

. . Y -t
Itisgiven thatp = —_—

(@ Frdpwheng=3u=-Sandy =7

_52_?2
pzf ) =7

3
p=-8 —[B1]
Answer p= ... [1]
() Express v interns of p,g and w.
u? -2
°- 2q 2
Py =1 =¥ (vI]
¥ =ul - pg
v =+Jul —pg [Al]
Answer y=_. ... 2]
2. (@) Solve the inequality 1 —4x = 19.
1-4x =19
—dx =19 -1
4x < —18 [T11]
x=-45 [A1]
Answer ... [4
() Hence, write down the greatest integer value of x which satisfies 1 -dx = 19.
-5 (B1]
Answer 1]
PartnerinLearning
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3. (a) Factorise 4x® -9

(2x + 3)(2x — 3) [B1]

Answer 1]

: as a single fraction in its simplest forrm.

: _ x
Zx4z (48

(h) Hence, express

_ i x
T (2x+T) (2x+Dir=T)

_  M[Ex-F-x
T o[zae3d[2x-3)

(IvI1: comrmon denofainator! ECF1]

-

= ErehEx-1

i 1]

2T 4
4. Expand and simplifyr the following expressions.
(@) —ab(7a -6
—Talb + ab? Bl
P2 L 707 R —————— 1]
tb) (Zp+3q9)(p —q)
2 +pg-3¢  [Bl]
Answer [1]

PartnerinLearning
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5
The scale of a mapis such that 5 crn re presents 3 km.
(a) Write this scale in the forra 1 n.

Sera rep. 3km
lemm rep. D6 km
= 60 000 cr

1: 60 000 [B1]

Answer 1. .. [1]

(b) The distance on the map between a hawker centre and a nature park is 2 S cm.
Calculate the actual distance, in kilome tres.

lem rep. 06 km
25cmrep.  ?km

brtal distance=08x25
=15km [B1]

(c) The nature park coversanarea of 1.17 km®.
Find the area, in square centimetres, covered by the nature park on the map.

lem rep. 06km .
le? rep. (067 km?  [MI]

=036 km? "
?cm? rep. 117 km!

147
Areaonmap=—

=325cm®  [Al]
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BP-234

6
6. Factorise the following expressions completely.

@) z1p®+ 15
Fp(7p +5) (B1]

U2 R p—— (1]
(h) 4dax —21bv + bay — 14bx
=4gx — 215y + 6ay — 14bx
=4gx + 6gy — 14bx — 21by
=2a(2x+ ) - 70 (2x + 3 1501
=(2a — 7H)(2x + 31 [Al‘]
Answer [

7. Anel spinsa fair five-sided spinner with numbers 2, 3, 4, 5 and 6.
Write down the probability that the spimner lands on

(a) anevennumber,

3
- B1]
Answer . [1]
(h) aprime number,
= B1
Answer 1]
(c) the number &.
0 [B1]
Answer (1]
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7
8. In AABC. AC is perpendicular to BC.
AC =x cmand BC = (2x — 3) cm.
A B
(a) Given the area of triangle is 17.5 cm?. form an equation in x and show that it reduces
to
2x%—3x —35=0.
[2]
Answer
Z()(2x—3)=175 [M1]
2x% —3x = 35
2x? —3x—35=0 (shown) [A1]
(b) Hence. solve the equation 2x? — 3x — 35 = 0.
(x—5)2x+7)=0 [M1]
x=50rx=-35 [AL Al]
Answer x=......... or ..ovnne. [3]
(¢) Explain why one of the values of x is rejected.
Answer
.... x = —3.5 is rejected because the length of the side of a triangle cannot .
----- be of a negative value. [B1] (1]
(d) State the value of tan ZABC, giving your answer in fraction in its simplest form.
tan ZABC = —
2x-3
tan ZABC =2 [B1]
F L O — [1]

PartnerinLearning
233



9.

8

The diagram shows the curve y = (x — a)(x — b).
The curve cuts the x-axis at two points A(1, 0) and B(5, 0). and the y-axis at point C.

\ | V= (x—a)(x — b)
| /

A(1,0) / B(5,0)

|

; ;
| /
| ,_

(a) Find the value of @ and of b.

a=1 [Bl]ora=>5
bt (Bljorb =1 ASWEr @ = ..cocoovvvininnnnnnn, [1]
D= i (1)
(b) Find the coordinates of C.
When x = 0
y=(0-1)(0-5=5
C = (0,5) [B1]
Answer € =(......... 3 S ) (1]
(¢) Hence, find the coordinates of the minimum point.
X = % =3 [M1:attempt to find x value]
y=@B-1)@-5) =4
min point = (3,—4) [AT]
Answer (oo T ) 2]
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10. Frve numbers are written on the board.
The mean of these numbers 15 14.2.
The mode and median are 16.
The difference between the highest and lowest mber is 9 and the highe st number is
twice the walue of the lowe st number.
Find the fTve numbers.

Answer

Total marks = 14.8x 5 [IvI1]
=74

1" and 5% position:

Let the lowest value be x and highest value be 2x.
Smee 2x ~x=9 )
therefore x = 9and 2x = 18 Wl or B1] -
74 yosition: Median = 16 B
74-9-16-18=731

Since mode = 16, 31 — 16 = 15 [B1]

9,15,16,16,18
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10

11. A solid consists of a hemisphere and a cylinder which share a common base.
The cylinder has a base diameter of 10 cm and a height of 16 cm.
Find the volume of the solid.

radius = —1-29 =5
Volume
14 16
=(Ex§x1rx53)+(nx52x16) [M1, M1]
=3ss 000 e,
=1520 em® (3 s.f) [A1] :'
ArSWer  ossesissvssssees em? [3]
End of Paper
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3

Answer all questions.
{(*anv wrong transfer of answers to the answer line, will result in the loss of marks)

Solve the simultaneous equations
2x—y =16 ---(1)
2x + 3y =25 ----(2)

BP-241

(2)-(1): 3y+y=25-16 [M1:either elimination/ substitution method]
4y =9
y=2250r25 [A1]

Subst. y = 2.25 into (1),
2x=2.25=16
x=91250r 9% LAl donot aceept 9.13 (3s.£)]

Deduct 1m if
*final answer in improper fractions

*workings correct but wrote answer as ¥ = 2,25 and v = 91258
, 9.1250r 9-
AIEWRT K nusaizansivei B
2.250r2—
3
Y=o R, 3]

n is a positive integer.
Show that (21 + 1)? — (2n — 3)? is a multiple of ¥ for all integer values of n.

Answer [3]

(2n + 1)? — (2n — 3)?

=4n’+4n+1-4n*+12n—-9 [M1: expand either one correctly]
=16n -8 [MI/ECF1: simplify to 16n — 8]
=8(2n-1) [A1: factor 8]

Since # is a positive integer and 8(2n — 1), (2n + 1)? — (2n — 3)?
Is a multiple of 8 for all integer values of .

PartnerinLearning
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L

Triangle ACD is sirilar to triangle DCE.
BC=12cmand CD=18 cm.
Find the length of A5

BP-242

L.
AL 12
T iakT] 1]

(M1 allow ECF1]
[A1]

=
n g
0ol
=
o
|
o)
H
[ ]
L
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4.

5

The diagram shows the net of a pyramid. It consists of a square and 4 triangles.
The length of each side of the square is 10 cm. The height of the triangle is 13 cm.

13

10

(a) Show that the total surface area of the pyramid is 360 cm®.

Answer [2]

Total surface arca
=10x 10 +4 X5 X 10 x 13 [M1: Area of Sq + 4 x Area of triang]es]
=360 cm’ (shown) [A1]

(b) Find the volume of the pyramid.

Vertical height = ¥13% — 52 [M1]
=12 ¢cm
Volume = = x 107 x (12) [M1/ECF1]
= 400 cm’ [Al]
¥ 5 0 2112 o —— em’ [3]
PartnerinLeaming
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6
5.  Express as a single fraction in its simplest form.

(a) 9x* , 6

53 y4 _ox? _ yt

— 2 i iy

= [Al] or [BlL: T Bl.x}

Answer umeervssoin st assas (2]
by S5x 2Us-=3x)
4 3
= mf—:m [M1: common denominator]
15x—40+24x o . . . 1
= [MI/ECF1: expansion, +2j]
T (A1l
AFHEF o i i [3]
6. , . 5 x%-3 .
Solve the equation e
5 x2-3 =1
(x-2) (x+D2-x)
5 x%-3 ‘
(x-2)  (x+1)(x-2) 1 [M1]
S5(x+1)+x%2=3=(x+1)(x—2) [M1/ECF1: eliminate denominator]
5x+5+x2—3 = xF2x -2 [M1/ECF1: expand RHS correctly]
6x = —4
2
A = [Al]
Answer X = ..., [4]
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y is directly proportional to the cube of x.
Given that v = 4 when x = 2. find

(a) an equation connecting y and x.

y:kx3
4=k(2)* [MI1]
. 4 1
8 2

1
y=sx° [A1]

(b) Find the value of x when y = 10.

1
10 = =x3
2

x3=20
x=2713s.f.) [B1]

Answer

(¢) When x is doubled, y is eight times its original value.

Prove that the above statement is correct.

Answer

2]

13
Yoriginal = Ex
When x is doubled
New y = %(23{)3 [M1: attempt to find new y when x is doubled]

-8 Gx?)
= S(yoriginal) [AT]
Or
When x =4,y = (4)° = 32 [M1: attempt to find new y when x is doubled]
yy& = 3?2 =8 [Al: showing new value is 8 times original]
originai

Do not accept : %
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8

A rectangular signboard, ABCD, is supported by three cables, AP. AQ and PQ.
Given that AP =87 m. AQ =63 m. PQ =6 m. BP =1.5mand £ DAQ = 48°,

O

D -2 C
6.3
48° F
1.5
A B
Calculate
(@) AD.
o _ 4D /
cos 48° = = [M1]
AD =422cm (3sf) [AT]
Do not accept | p.
ANSWBE  sovwavovsswaaasssomes m [2]
(b) <4BAP.
. 1.5
sin £ZBAP = — [M1]
8.7 :
£ZBAP =9.9° (1d.p.) [A1]
Do not accept 3 s.L.
ARSWET oo ° 2]
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(c)  Show that triangle APQ is a right-angled triangle.

Answer [2]
AP is the longest side, AP’ =87
=75.69
AQ*+QP* =63 +6° [B1: Calculations to be done separately]
=75.69

Since AP? = AQ? * QP?, by the converse of Pythagoras’ Theorem,
Triangle APQ is a right-angled triangle. [B1: with highlighted text]

Do not accept:
=N R "
e UsmgV mproot
¢ Assuming LHS = RHS right fron: the stat

9.

Tap A takes 5 minutes to fill up a water tank.

Tap B takes 7 minutes to fill up the same water tank.

Find the time, in minutes and seconds, required for both taps to fill the water tank.

Assume that both taps are turned on at the same time and the rate of water flow for each tap is
constant.

Tap A: 5 min --- 1 tank
1 min ---% tank
Tap B: 7 min --- 1 tank [M1: either tank]

1 min ---% tank

Tap A&B: 1 min - (5 +7) tank [M1: allow ECF 1]
=22 fank
5 35
¢ full tank = 2 min
~2min55s [A1]
Answer ......... PR . conimoisinin s [3]
PartnerinLearning
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10. In the figure below. ABCD is a parallelogram with AB // DC and AD // BC.

A - B

D > C

Complete the following statements for proof of congruency.

Ativer CD  [BI: Do not accept DC, vertices must be in corresponding order]
my A= . ..o (opposite sides of parallelogram are equal) [1]
AD = CB (opposite sides of parallelogram are equal)

BD is common.

Alt angles, AB /7 DC [B1]
(b) £ABD = +4CDB O e e ) [1]
£BAD = +DCB (opposite angles of parallelogram)

CBD |B1l: veimces must be in corresponding order
(¢©) - AADB is congruent to A b l ¢ 1h corresp g order] (]
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11. Cally is a home-based chocolatier.

The diagram shows the dimensions. in millimetres. of the conical mould that she uses to make
her chocolates.

RO § S

(a)  The mould is filled to the brim with chocolate.
Show that the total surface area of the solidified chocolate is 2710 mm?, corrected to
3 significant figures.
Answer (3]

Total surface area

= 1(18)? + m(18)(30) [M1.M1]
=2714.336

=2710mm? (3 s.f) (shown) [Al]

(b) Calculate the volume of the chocolate, leaving your answer in terms of 7.

volume
=% 7 x (18)2 x 24 [M1]
=2592 £ mm’ [A1]
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11. (¢) With the same quantity of ingredients, she could also make the chocolate using a
spherical mould.
Calculate the radius of the spherical mould.

SXmxri=25927 [MI/ECF1]
r? = 1944
r = V1944

=125mm@3s.f.) [Al]

HAPBWEY  sssavsqwovmsnsienyss mm [2]

(d) Each chocolate is wrapped tightly with a foil wrapper.
The cost of wrapper is proportional to its area used.
Assuming wastage of wrapper is negligible, justify if Cally should make her
chocolates in the form of a cone or a sphere.

Surface area of sphere = 4 X 7 X (12.4805)% [M1/ ECF1]
= 1960 mm?

Total surface area of cone = 2710 mm?

~ Cally should make her chocolate in the form of sphere because the surface area of the
sphere is less than that of the cone. [AIVECF1]

Student must clearly state "by comparing the surface area of sphere and cone "
Do not accept comparison of volume/ radius.
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12 A group of students took a test.
Their results are shown in the stem-and-leaf diagram below.

@ O

(i)

Stem Leaf
{ 8
1 1 1 2 3 9

2 4 4 X 5 7

Keyv: 112 means 12

If the modal score 1s 24. find the value of x.

x=4 [Bl:donot accept 24 ]

AR TS cmm i [1]

Hence, calculate the mean score.

8+11+11+12+13+19+24+24+24+25+27

mean = = [M1: allow ECF]
198
- ? [01' 1\/11]
=18 [AT]

AASWEE' 20 ndemmnmn i Siminnmes [2]
(b) A student have to score at least 25 marks to get a distinction.
Find the fraction of students who scored a distinction.
2
= [B1]
ARSWEF viimesmmvesacavnve [1]
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13.

The table below shows the comresponding values of x and y, where y = —x? + 3x + 5.

14

BP~252

x 15 -1 Q 1 2 & 4 4.5
y -1.75 a 3 7 7 5 1 -1.75
{a) Find the value of a.
a=1 o Arswer @ = .......ccecien.. [1]
(b) On the grid, plot the graph of y = —x? + 3x + 5 for —1.5 < x < 45. [2]
on | %e o = . 3 ; :—:MP—-- _E.
sk R S TS

B1/ECF1: all points plotted correctly
B1: smooth curve pass through all pts

i

. SESSEEE
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(¢) Using your graph in part (b).
(i)  find the coordinates of the turning point.

(1.5,7.25) [B1: accept y=7.10 — 7.40]

Answer (... i . ) [1]

(ii) Draw v = 3 and hence, find the values of x when —x? 4+ 3x + 5 =3

Draw y =3 [B1: see graph]
x=—0550r355 |[Bl.Bl:acceptx=-0.45t0 0.65, 3.45103.65] 3]
Do not accept answers by calculation (i.c.using ¢aleulator” workings).

The values of x must be clearly reflected on their graphs.
(i.c. if graph shows intersection is 4t « = 3 3 but student write answer as 3.2p > AQ)
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