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Answer all the questions.

1 Arrange the following numbers in ascending order.

2
1 40% V-8 = 0.3
3 7
Answer .............. 5 eeeenaeeaans y eeeeeereanens g ereereneeseas 5 eereeneeecaon {1
2 Estimate the value of M, Without thezuséof a calculétdr.
Y17
ANSWEF «..covniiiiiiniiaiiiiiiiiieanieneans {2}

3  The length of each side of :a square, of length x cm, is increased by 20%. Find the

percentage increasein‘the area of the square.

ANSWEF < .ot ceeaiianecnenaeanne. % {2]
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4  (a) Express 1008 as a product of its prime factors, giving your answer in index
notation.

Answer (@) ...o.coooooooiiiiiiiiiiiiiiiinL... [1]

(b) Given that1350=2x3’ x5”, find the lowest common multiple of 1008 and
1350, giving your answer in index notation.

Answer (b) {1]

1350 . s
- (¢) Given that is a square number, write down the smallest possible integer

value of k.

Answer (C) k= ..ocoeeeniiiiii {1

FMS(S) Sec 2 Express End-of-Year Examination 2015 : 3
Mathematics Paper 1
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The force of attraction, F newtons, between two magnets is inversely proportional to

the square of the distance, x centimetres, between them.

It is given that when the magnets are 4 centimetres apart, the force is 3 newtons.

(a) Find an equation connecting F and x.

ARSWEY (@) eeeeeeeeniiiiiiiiiannnnes 1]

(b) Find the force when the magnets are 2 centimetres apart.

.............. e eeeeee e DEWTONS M

(c) When the magnets are a certain distance apart, the force is 1.25 newtons. Write

down: the force when the distance is halved.

Answer (C) cocoeeeeviiiiiiiiiiiaa.n. newtons [2]

N
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6  Thediagram-shews-a right-angled triangle in a circle, with centre O.
Given that the diameter of the circle is 14 cm, find the length of 4B.

B
A
o
Answer ...........ccceeveiniannnnne.....0m [2]
7~ A closed cylindrical container has a radius of 6.8 cm and a volume of 1500 cm’.
.. [Take 7z tobe 3.142]
(a) Show that the height of the cylindrical container is 10.3 cm.
Answer (a) [2]
b
(b) Find the surface area of the cylindrical coniainer.
Answer (B) ..o, cm’ [2]
FMS(S) Sec 2 Express End-of-Year Examination 2015 : 5
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8  The diagram below shows a point O with coordinates (2, r).

A 0@,

60°

N

(i) Find the length of OQ.

Answer (1) OQ = ...ccoviiiiiiiinnnnnan... cm [2]

(ii) Find the value of 7.

Answer (T F= ..oooiiiiiiiiieeeieennann. 2]
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9-  Simphfy-the following expressions.
3a> 9a
(a) —_—
7bc 14b
ANSWEE (@) weeeveeneainnnnniinnianea.. [2]
2x 1
(b) ——
x* =25 x-5
4
ANSWEF (B) e eeeeeiiiiiiiiiicll [3]
FMS(S) Sec 2 Express End-of-Year Examination 2015 : 7
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10 Petrol costs x cents per litre. John intends to take a road trip during the holidays.
Find an expression for the number of litres of petrol that can be bought for y dollars.

11 A sum of money is divided between Alice, Betty and Charlie in the ratio 2 : 3 : 4
respectively. If, instead, this money had been divided equally between them, Alice
would have received an extra $20.

What was the total sum of money given to Alice, Betty and Charlie?

Answer $......cooooiiiiiiiiiil R 2]
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12 The graph below shows the lines —x+2y=2 and 2x+2 y=>35.
Yy
x
\
Answer (a) x = .............. Y= e {1}
(b) On the same grid above, draw and label clearly the line x=3. 1
(¢) Find the area of the polygon enclosed by the 3 lines, —x+2y=2, 2x+2y=5
and x =3. Leave your answer in square units.
Answer () «ocoiiiiiiiiiiiiiiiL. units® [1]
FMS(S) Sec 2 Express End-of-Year Examination 2015 : 9

Mathematics Paper 1
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13 In the figure, ABC and DBE are similar triangles, where ZACB= £ DEB.

D 12 cm

8 cm 6 cm

12em

- Find
(a) thelength of AC,

Answer (@) ....cc..ccooiiiiiiinninnnen. cm 2]
(b) the length of CD.

Answer (b)) .cooooiiiiiiiiiiiiiii, cm [2]
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14 Factorise fully-each of the following expressions completely.
(a) 3p*—3pg—Sap+5aq
ANSWer (@) c..eoeeeviiiiiiniiiiiiiiiiianas 2]
(b) 6x°+14x-12
ARSWEr (D) coceeeeeeeiiii i 2]
15 A bag contains 10 red marbles, 5 blue marbles and 3 yellow marbles.
(a) Find the probability that the marble is red. .

ANSWEY (@) eeeeecaaeeeeaniieneeeneen [1]

(b) How many more blue marbles must be placed in the bag so that the probability of

choosing a blue marble would be % ?

Answer (B) ..c..ceceeeenn... blue marbles [1]

FMS(S) Sec 2 Express End-of-Year Examination 2015 - 11
Mathematics Paper 1
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16  Solve the equa.tion

10

+ =3
y=-3 33-y)

)

Class:
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17  Solve the following simultaneous equations.

4a+15b=15
Ta—-30b=15
y
ANSWer @ = ..ueeeeeeeecc b =il [3].
FMS(S) Sec 2 Express End-of-Year Examination 2015 . 13

Mathematics Paper 1
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18 The following stem and leaf diagram represents the marks obtained by 10 boys and
10 girls in a Mathematics test.

Boys Girls

Key (Boys): 2|5 means 52 Key (Girls): 5|8 means 58

From the data above, find
(@) (i) themode of the boys’ marks,

Answer (@)(i)........oceeeeeen.. marks [1]
(i) the median of the girls’ marks,
’Answer (31 (1) BT marks [1]
(iii) the mean of the boys’ marks.
Answer (Q)(Tii)..cc.ooeeneeniiiiii.ll marks [1]

(b) Given that the mean of the girls’ marks is 69.1, explain briefly whether the boys
‘or girls performed better in the test.

Answer (b) (1] |

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

.........................................................................................................
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~ 19 (@) Construct the perpendicular bisector of BC. {1
(b) Construct the bisector of ZABC. : ' [1]
(¢) The point D is such that ZBCD = 130°and AD = 7.5 cm.
Find the two possible positions of D and label them D; and D,. {21
(d) Itis given that the two bisectors in (a) and (b) meet at P. [2]
Complete the statement below.
The point P is equidistant from the lines ........................ and ...
and equidistant from-the points .............. and .....coooooieenn.
Answer (a), (b) (c)
Y
A
~ End of Paper ~
FMS(S) Sec 2 Express End-of-Year Examination 2015 ’ 15
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Fairfield Methodist School (Secondary)
Sec 2 Express 2015 EOY Examination
Mathematics Paper 1
Answer Key

No. Answer No. Answer
! V=8, £, 03, I, 40% 7 je=3
7 3 , b= 1
5
2 .- 18 - - 18ai 61 marks
3 44% 18aii 69.5 marks
4a 1008=2*x3*x7 18aiii | 64.4 marks
4b LCM =2 x3¥ x5 x7 19a Refer to M.S
4c k=6 19b Referto M.S
5a 48 19¢ Refer to M.S
F= ? |
5b F =12 newtons 19d | BA, BC;
' B.C
5c F = 5 newtons
6 AB =990
Ta 103
7b 732 cm® or 731 cm”
8i 0Q=4
8ii h=3.46
9a 2_a
3c
9b 1
x+5
10 100y
x
11 $180
12a x=Ly=15
12¢ 3 units®
13a AC=18cm
13b CD=17 cm
14a Bp-5a)(p—9g)
14b 2(3x-2)(x+3)
15a 2
9
15b 8 more
16 3 é
9




Sec 2 Express 2015
EOY Examination

Mathematics Paper 1 Marking Scheme

No. Working | Allocation of marks
1 s 2 1 o [B1]
-8, 7° 0.3, 3’ 40% no mark if answer is not
according to question
2 11.835x6.051
V17
_12x6
_— N3 [M1] -
7
4
=18 [A1]
3. 2x) —x? M1
: Percentage increase =£1—2f)7—x— x100 [M1]
: x
. = 44% [A1]
4a 1008=2*x3*x7 [B1]
4b LCM =2"x3*x5"x7 [B1]
4c | k=2x3=6 [B1]
5a | po _kz‘
X
k
3 = ?
1 k=3x16
| 48
5b Fo 48
T 92 No F.T. mark
| F=12 newtons [B1]
5c 1.252_1;2_ When k =48,
| x 125=28
k 4k x? [M1]
F = = ——
(J_f)z x Fe 48
2
{2
X
. F=125x4
L F=125x4

257
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6 By Pythagoras’ Theorem, ,
14 14 [M1]
AB =,/(7)2 ‘*‘(?)2
AB =172 or AB=9.90 (to 3sf) (since length >0) [A1]
7a | m*h=1500 (M1]
1500
3.142x 6.8
=10.3244
=103 (to 3sf) [Al]
7b 27’ +2mrh Tfh=10.3 used,
=2(3.142)(6.8%) 2y +2mrh 1]
+2(3.142)(6.8)(10.3244) | =2(3.142)(6.8")
=731.746 +2(3.142)(6:8)(10.3)
=731.285
_73p m? (to3sf) | =731 cm? (to3sf) [A1]
8i cos60° = i sin30° = —2—— M1]
0 .
- 00=4 : ~.00=4
or 00 =4.003sf) or 0Q=4.00(3sf) [A1]
8ii r= ,42 _ 22 [Ml]
r=23 tan 60° =%
Or 3.464 Sr=3.464
= 3.46 (to 3 sf) = 3.46 (to 3 sf) [A1]
%a | 3d® 9a
Tbc  14b | .
327 14b | [M1] for reciprecal of
= ET X . | term after-division sign
C a .
_2a [A1]
3c
9b 2x 1
x’=25 x-5
[M1] for making 2rd
2x—(x+5) term have the same
T 2_9s denominator
x=5 .
7 25 [M1] for change of sign
a=2 [A1]
10 y dollars = 100y cents

(M1]




100y [A1]
Amount of petrol = X
11 Total number of units = 2+3+4 =9
[Ifequally didved among A, B and C, each will get 3
units [M1]
=(3-2)x9x$20
Therefore total sum of mone,

Y _s180 [a1]
12a: x=Ly=15 [B1]
12b |Linedrawnat x=3 [B1]
12c Area=%x6x2 - -7 == 7

= 6 units? [B1]
13a |12 _4C M1]
8 12
| 144
| AC=T=186m [Al]
13b | CB_12 (M1]
' 6 8
CB=9
[A1]
S CD=8+9=17cm
14a | 3p* -3pg—Sap+5Saq
=3p(p-9)-Sa(p~9) [M1]
| =Bp-5a)p-9q) Al]
14b | 6x? +14x-12
: =2(3%% + Tx—6 [B1] for factor 2
(3x"+7x-6) [B1] for factors in
=2(3x—2)(x+3) brackets
15a Total no. of balls =18
10 S
Probability thatballisred = —==
robability that ball is re 89 [B1]
15b | Let additional blue marbles be x.
S+x l
18+x 2
18+x=10+2x
x=8 (B1]

259
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116

5 10
-3 3(3-
Y 5 ( 1 Oy) [M1] for change of sign
y-3 30-3)
5 [M1] for multiplying
3(y-3) denominator to both
5=9y-27 sides and correct
32 - expansion
y= _9‘
_32
9
[A1] marks-awarded if
improper fraction
17 4a+15b=15
7a—-30b=15
(1)x2:8a + 30b=30 ---(3)
)+ (3): [Mi1]}for-elimination or
15a = 45 substitution:method
a=3 _
Sub (a =3 )into (1): [A1]
43)+15b=15
156=15-12
1
b=—
: 5 [Al]
18ai | Modal marks = 61 marks -1 [B1]
18aii 68+71
Median current= 9
= 69.5marks {B1]
18aiii | Mean of boys’ marks .
_50+52+54+2(61)+65+69+75+77+80
10
=64.4marks [B1]
18b Sample Answer:
The girls preformed better. *definitely is girls
Because they attained a higher mean score as '
compared to the boys [B1]
19d BA, BC; [B1]
B,C [B1]
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Qn19a,b,c

Marking Scheme .

 Answer 3 bj, {c)
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FAIRFIELD METHODIST SCHOOL (SECONDARY)

END-OF-YEAR EXAMINATION 2015
SECONDARY 2 EXPRESS

MATHEMATICS

Paper 2

Date: 08 October 2015 Duration: 1 hour 30 minutes
Candidates answer on Question Paper.

Additional Material : Graph paper (1 sheet)

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class 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.

- Calculators should-be used ‘where-appropriate.

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

decimal place.

For x, use either your calculator value or 3.142, unless the questlon 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 number of marks for this paper is 60.

At the end of the examination, fasten all your work securely together.

- For Examiner’s Use

Paper 2: /160

Setter: Miss Michelle Tan

This question paper consists of 16 printed pages including the cover page.
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Answer all the questions.

1.  The ratio of the length and breadth of a rectangle is 5 : 3. Given that the perimeter
of the rectangle is 32 cm, find the length of the rectangle.

2. Mdm Teo bought 48 apples, 72 oranges and 96 pears. If she wants:eachtype of
fruit to be distributed equally among a certain number ofﬁ'ultbaskets, ‘what is the
greatest number of fruit basketsthat can be prepared?

Answer .......cccoovien. fruit baskets [2]

R RPN LN N N - gm= o ENe 2 w=m e = P -
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3. If y is directly proportional to x*> and the difference in the values of y when

x=1and x =2 is 35, find the value of y when x=-3.

4. (a) Calculate the sum of the interior angles of a decagon.

(b) Seven of the interior angles of a decagon are 165 each. The rest of the angles

are 2x°, (2x+15) and (x— 30)° . Find the value of the-largest interior angle.

FMS(S) Sec 2 Express End-of-Year Examination 2015 3
Mathematics Paper 2 :
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Name : ( ) | Sec2__

5. Jennifer sold x cupcakes at 60 cents each and 32 cookies at 20 cents each during a

fund raising activity in school. At the end of the day, she received at least $168.

(a) Write down an inequality in x to represent the information given above.

(b) Solve the inequality formed in (a).

(¢) Hence, find the minimum number of cupcakes sold.

Answer (€)e.eeeeeennnennaa..... cupcakes [1]




\ R A
6. Study the number pattern below.
G G, G Cs
R, 2 4 8 64
R, 3 5 15 225
R; 4 6 24 576
Ry 5 7 35 1225
Rs 6 8 48 2304
R, | . n+l nt3 575 330625
Rei w x oy z
(a) Write down an expression for w, x and y in terms of #.
Answer (@) w=.....ccooiiiiiiiiiiiiiiiii..
B
Y T i [1]
(b) (i) Form an equation in terms of n.
Answer (B).......cocieiiiiiiiiiiiiiiiiiiiiann. [13

(b) (i) Show that your answer in (b)(i) can be simplified to n* + 4n—572=0.

Answer (b)(ii) - (1]

“ (¢) Explain why the number 15000 would not appear in the column Cj.

ARSWEE (C) eneeeiei ittt ettt aan
............................................................................................... 1]
(d) Write down an expression for z in terms of y.
Answer (d) Z =..cooiiiiiiiiiiiiiiiniaaannns {1]
FMS(S) Sec 2 Express End-of-Year Examination 2015 5

Mathematics Paper 2
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. ,1 - ; .
7. (a) Given that 3 = P, express x in terms of p and y.
y

(b) Hence, find the value of x when p=-1and y=6.

8. Itis given that a® + b’ =548and 2ab =352 and a > b, find the value of o’ — b’

where a and b are positive integers.

TCRACICOY Chiam D T w s~ em e~ I omerd A€ Veormr [ ivend s e DAL ~
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9.  Expand and simplify the following expressions.
(@) -3x(2x-5)
Answer (@)......cooooiiiiiiiiiiiiiiiit. {1]
(b)) T(x-3)-3(2x+4) -
Answer (B)....ocooiiiiiiiiiiiiiiii [2]
10. (a) Factorise 3k(4—h)—(h—4).
Y
Answer (@)......ccoooeneiiiuennenaanane {1]
(b) Hence, simplify 3k k) - Eh —4)
16-h
Answer (B)......cocooiiiiiiiiiiiiiiiiin. (2]
FMS(S) Sec 2 Express End-of-Year Examination 2015 7

Mathematics Paper 2
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11. Solve the following equations.

(@) x—(2x—8)=28+4x

(b) (m-20)* =144

Answer (a) x =

Answer (b) m=

Sec2

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

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




i - A\ ] ] veL &

12. A rhap of Sentosa Island in Singapore is drawn to a scale of 1 : 50000.

(a) The distance on the map between the Merlion Park and Tanjong Beach is
3.6 cm. Calculate, in kilometers, the actual distance between these two

places.

ANSWEr (@)eeeeneeneeneaiaiaaaaaes. km [1]

(b) Sentosa Island has an actual area of 5 km’. Calculate in square centimeters,

the area of Sentosa Island on the map.

FMS(S) Sec 2 Express End-of-Year Examination 2015
Mathematics Paper 2
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13. The figure shows a vertical monument AB. Caine is standing on a platform 5.7 m

away, at point C.

A
1
20°
c - L x - -
5.7m
28’
B

It is given-that the angle of elevation from C to the top of the menument is 20" and
the angle of elevation from the foot of the monument to C is 28". Find the height of

the monument. -

AnSwer ... .....cooooiiiiiiiiiiiiaiian. m [3]

R ACSIOCSY € o . ™S I o ™ 1 _ra\Nf7. « . I™_ . s 2T SN ATr AN



14. The table shows the number of hours, 4, spent by a group of 20 students on the -

computer in a week.

e N S

5 2 14 8 17 0 11 3 9 20
3 10 12 22 14 20 18 20 12 24
- (a) Complete the frequency table for the data.
: (1]
No. of hours - Frequency -
0<h<S5S 4
5<h<10
10<h<15
15<h<20
20<h <25
(b). Draw a histogram to illustrate the data in (a). (VAR
Frequency
3
0 >
5 10 15 20 25
' No. of hours (%)
11

FMS(S) Sec 2 Express End-of-Year Examination 2015
Mathematics Paper 2
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14. (c) Calculate an estimated mean for the number of hours the group of students

spent on the computer in a week.

=0 R NIENEY N 0 4N pe— g . - - — - . P



15. A metal ornament is made up of a pyramid with a rectangular cuboid as its base as

shown in the diagram below.

’ 12 cm
2
7
! -
’/'F\ L ’_¢,—'
- -7 1 S a-4-7 -
-7 ‘,l—“— ~ 4
L - 1 N cm
1
i
T ——— 1=
’/
”
.
’I
- 9 cm
15 cm

(a) Itis given that the height of the pyramid is 12 cm and the dimensions of the
cuboid is 15 cm by 9 cm by 4 cm.

(i) Find the volume of the pyramid.

Answer (a)(i).... e, cm’
(ii) Show that the volume of the metal ornament is 1080- cm’.

Answer (a)(ii)

275

(2]

(1]

FMS(S) Sec 2 Express End-of-Year Examination 2015
Mathematics Paper 2
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15. (b) The metal ornament was melted and recast into smaller solid cones with a

base circumference of 12 cm and a slant height of 5 cm. Take 7 =3.142.

(i)  Find the volume of each cone.

Answer (B)(i)...iveeeeeeeeneaenenn. cm’® [3]

(i) Hence, find the maximum number of cones that can be formed.

L RACTCOY Cm D e enen Cood rd Ve Foomintem adomm ONALC - a4
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15. (c) An engineer then cut off the top of the cone with a vertical height of 2 cm and

a diameter of 1 cm. He intends to paint the remaining of the ornament after

the removal of the top of the cone.

(i) Find the curved surface area of the remaining omament after the

removal of the top of the cone.

Answer (c)(i)......... e cm® [2]

(ii) Find the total surface area of the ornament to be painted.

Answer (C)(i)...ueeeeveeaeeaennnnn. o’ [2]

FMS(S) Sec 2 Express End-of-Year Examination 2015 15
.Mathematics-Paper 2 i
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. 16. Answer the whole of this question on a sheet of graph paper.
The variables x and y are connected by the equation y = x* —8x+ 7. The table
below shows the corresponding values of x and y for the equation.
x 0 - 2 3 5 6
y 7 -5 -8 -8 -5
~  (a) Calculate the value of p. 1]
(b) Taking 2 cm to represent 1 unit on the x-axis and 1 cm to represent 1 unit on [3]

(©)

(d)

the y-axis, draw the graph of y=x> —8x+7 for 0<x<6.

Using your graph, solve x> —8x+7=—4.

State the equation of the line of symmetry of the graph.

~ End of Paper ~

(1
(1]
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10cm 14b Frequency
24 . -
—-135
L 1440° 5
) 165° B ; S35
i 60x +32(20) >16800 or 0.6x +32(0.2) 2168 !
" | x22601 ’ : :
s =
: 2707 - = {
: w=H+2,x=n+4, y=(n+2)(n+4) i
- == £ - .
il (n+D(n+3)=575 - ! ’f
nm | (n+D(n+3)=575 S
5
n® +4n+3=575
n® +.4n—572=0 (shown) 14¢ | 12.75
15ai | 540 cm’
The numbers in C, are all perfect squares. 15ai1 | Volume of ornament =540 + (15x9x4) =
Since 15000 is not a perfect square, it will not 1080 cm’® (shown)
appear in Cy.
N 15bi |17.6 em’
) x=1-6(-1)*=7 15c¢i | 27.6 cm” (used int. values to 5sf) or 26.8 cm”
(used-exact int. values)
420 15cii | 40.4 cm’ (used int. values to 5sf) or 39.0 cm’
(used exact int. values)
L | —6x* +15x 16a | p=—9
) x—40 16b 1 1
Ja | (4—-h)GBk+1or (h—4)(-3k-1)or N
—(—4+hn)Gk+1) X 1\
W | 3k+1 i
4+h °] :
a x=—4 :
b | m=32o0rm=38 “ :
'‘a | 1.8km i ;
'b_|20cm” §
' 5.11'm = ps —; T p
la 1
-2 i
No. of hours Frequency !
) D 4 c
0<h<S5 4 \ ;
5<h<10 3 T\
. H
10<h<15 6 ] \E/
15<h<20 2 ' '
20<h <25 5

FMS(S) Sec 2 Express End-of-Year Examination 2015

Mathematics Paper 2
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16c | Accept x=1.7t01.8
16d |[x=4

=R RSN IS N
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Mathematics Paper 2 Marking Scheme ' 281
1. | 32

Length of rectangle = e 5=10cm [B1]
2. 48=2*x3

72=2°x3?

96=2°x3

HCF = 2° x3 [M1]

=24[A1]}
3. y =kx? :

When x=1, y=k When x=2, y=8k

8k — k=35
Tk =35

k=5 [M1]

When x =-3,
y=5(-3)’ =-135 [Al]

4a. | 10-2)x180° =1440° [B1]}

4b. 7(165) + 2x + (2x+15) + (x — 30) =1440
5x =300
x=60 [M1]

Larges interior angle = 165" [A1]

Sa. 60x +32(20) 216800 [B1] or 0.6x+32(0.2)>168 [B1}

5b. | 60x+32(20)>16800 v
, 60x >16160

x2 2-69% (to 5st){BI]

Se. | 270 [B1]

6a. w=n+2, x=n+4, y=(m+2)mn+4 [BL]

6bi. | (1) n+3)=575 [B1]

6bii. | (n+1)(n+3)=575
n’ +4n+3=575
n? + 4n—572=0 (shown) [B1]

6c.' | The numbers in C4 are all perfect squares. Since 15000 is not a perfect square, it
will not appear in Cy. [B1]

6d. 1 z=y* [B1]
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Ta. 1—x

3

=p
y

Xl M
Yy

1-x=yp’
x=1-yp’ [Al]

™. | x=1-6(-1)*=7 [B1]

8. a? +b? +2ab=548+352 - -
(a+b)? =900

a+b=30 [M1]

a’ +b* —2ab=548-352
(a—b)> =196

a-b=14 [M1]
a’ -b’ =(a+b)a-b)

=30(14)
=420 [A1]

9a - 6x* +15x [Bl] ,

9b | H(x-4)-3(2x+4) _
=7x—28 - 6x—12[M1 for—12]
=x - 40{AT1]

10a. | 3k(4—h)—(h—4)
=3k(4—h) +(4—h)

=(4-h)3k +1) [B1] accept (h—4)—3k —1) and — (=4 + h)3k +1)

10b. | 3k(4-h)—(h—4)

16 - h?
S@-mGEED vy for factorising:deneminator]
(4—h)4+h)
_ 3k+1 [ Al]
4+ h

11a. x—(2x~-8)=28+4x
x-2x+8=28+4x [M1 for +8]
~5x=20

x=-4 [Al]
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11b. | (m-20)* =144
m—-20=12 or m—20=-12 [M1]
m=32 or m=8 [Al]

Or

(m—20)* =144

m® —2(m)(20) + 20> =144

m® —40m + 256 =0

(m—8)(m—32)=0 [M1 for factorisation] ~ i
m—8=0orm-32=0

m=32 or m=8 [Al] .

12a. | Map Actual
1 cm rep. 50000 cm

3.6 cm rep. 180000 cm = 1.8km [B1]

12b. | Actual - Map
50000 cm rep. 1 cm
0.5km  rep.1cm

0.25km’ rep. 1 cm* [M1]
5km”>  rep. 20 cm® [Al]

13. ZACX =28° (alt. angles)
tan28’ = 2%,
5.7
BX=3.0307 m (to 5 sf) [M1] -
taﬁzoo = ﬁ
' 5.7
AX=2.0746 m (to 5 sf) [M1]

Height of monument = 3.0307 +2.0746 = 5.11 m (to 3sf) [A1]

Or

LXBC =62°
tan62 = ﬂ
BX

BX=3.0307 m (to 5 sf) [M1]

tan70 = —Sl
AX

AX=2.0746 m (to 5 sf) [M1]
Height of monument = 3.0307 + 2.0746 = 5.11 m (to 3sf) [A1]
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| 14a.
No. of hours Frequency
0<h<5 4
5<h<10 3
- 10<h<15 6
) 15<h <20 )
20<h <25 5
[B1 for all correct]
14b.
Frequency
y 3
6
-5
4
3 o !
2
0 - - >
5 10 15 20 25
No. of hours (%)

[B2] for all heights of bars drawn correctly [No FT mark]
[B1] for 2 or less error in height of bars
[No marks if 3 or more errors]
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4c. . . . . .
Mo [0 o @5x4)+(7.5x3)+(2 5226)+(I7 5x2)+(225%5) (M
_2ss
20
=12.75 [Al1]
15ai.
| Volume of pyramid = % x15x9x12 [M1]
. |=540 cm’® [Al]
15ali. | yolume of ornament = 540 + (15x9x4 )= 1080 cm’ (shown) [B1]
15bi. , 12 - e
Radius of base = = +2=19096 cm [M1 for radius or height]
Height of cone = V5% —1.9096” =4.6210 cm
Volume of cone = %x 3.142x1.9096° x 4.6210 [M1]
=17.648 em’ (to 5 sf)
, =17.6 cm’ (to 3 sf) [Ad]
I5bii. | Nfax. no..of cones = 1080 +17.648 = 61.196 = 61 (nearest whole number) {B1}

15ci.

Slant height of removed part = 27 +0.5

- Ji%s

= 2.06164(to 5sf)

Remaining curved surface area

='(3.142x1.9606 x 5) — (3.142x 0.5x 2.0616) [M1]
=27.562 cm’ (to 5sf)

=27.6 cm’ (to 3sf) [A1]

Or

Remaining.curved surface area

= (3.142 X[g%-z—+2:]x 5)-(3.142x0.5x/4.25) [M1]

=26.761 cm?’ (to 5sf)
=26.8 cm” (to 3sf) [A1]
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15cii. | Total surface area to be painted

= 27.562+(3.142x 0.5%) + (3.142x1.9606%) [M1]
= 40.425 cm” (to 5sf)

=40.4 cm” (to 3sf) [A1]
Or

Total surface area to be painted

) = 26.761+(3.142x0.§2)+(3.1423<[311242+2] ) [M1 for addifion of 3
parts] ‘
=39.004 cm’ (to 5sf)

=39.0cm’ (to 3sf) [A1]

16a. | - _9[B1]
16b. T

, P:2
; C: 1 (smooth
‘ curve)
i
; [Minus 1 mark for
| no-label of axis or
| ; curve]
i
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16c. |04, 7.6 (+- 0.1y [B1]

16d. | . 4[B1]




