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Answer ALL questions

—2—0.2
3

1 a) Evaluate , giving your answer correct to 3 decimal places.

3.03

Answer  (a) [1]

b)  Arrange the following numbers in order starting with the smallest.

524x10° , 505x10°, 548x107"° | 0.0557 x10"".

Answer (b) (1]

10+12+14+16+18+...+198
25+30+35+40+45+...+495

2 Evaluate

Answer [2]
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3 The graph shows the average price for a 3-room HDB flat in 2010 and 2011.

HUGE INCREASE IN PRICE FOR
3-ROOM HDB FLAT IN 2011

N N
~J (o]
wn W

1

Thousands

Average price 265 -
for 3-room

HDB flat (S§) 255 -

245 A

235 -
2010

Year

2011

Do you think the graph is misleading? Give your explanation supported by working.

Answer

............................................................................................................................................ [2]
4 Giventhat 2<x<9and -8< y<1,
a) find the least value of xy,
AnSwer [ e [1]
2x+ y?
b) -
find the greatest value of X
Answer  (b) (1]
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5 John has 48 apples, 72 oranges and 96 pears in his store room.
John wants to pack the fruits into baskets.

It is given that each type of fruit is distributed equally among the baskets.

a) Find the greatest number of baskets needed to pack the fruits.

Answer  (a) (2]

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

b) State the number of apples, oranges and pears in each basket.

Answer (b) apples, oranges, and pears  [1]

6 Solve the simultaneous equations

Sx-4y=3,
4x—-6y=1.
ATEWEF B e Y= 3]
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7 One of the interior angles of an octagon is (3x +8)’ .

~ Another two angles are each (5x + 46)° and the remaining angles are each (3x)° .

Find the value of x.

8 A video production company needs to back up 50 sets of SD cards with storage capacity
of 128 gigabytes each.

If one external hard disk has storage capacity of 2 terabytes, what is the least number of
external hard disk required to back up all the data in the SD cards?

Answer (3]

Holy Innocents” High School Mid-Year Examination 2015
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9 a) Sketch the graph of y = —x>.

Answer  (a)

[1]

b) The diagram below represents a sketch of the graph of y =x".

Write down a possible value of n.

Answer  (b)

n=

¢) Write down a possible equation of the graph below.

IA
e
0 x
~2
Answer  (c)
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10 In the first round of a math competition, students Have to answer 40 questions.
10 points are awarded for every correct answer and 5 points are deducted for every
incorrect answer.
Students who score at least 300 points qualify for the next round.

Assuming the number of correct answers as x ,

a) form an inequality inx,

Answer  (a) (1]

b) solve the inequality in (a), and hence find the least number of correct answers
needed to qualify for the next round.

Answer  (b) (2]

Holy Innocents’ High School Mid-Year Examination 2015
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11 a) - Solve y":—z—]—.

Answer  (a) y= [2]

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

b) If 7" =36, find the value of

x

72 +3

Holy Innocents’ High School Mid-Year Examination 2015
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12 a)  Simplify (4x7)4 + 2%

Answer  (a) [2]

4

b) Express (%)3 in the form (%) where g and b are prime numbers and » is an

integer.

e L O (2]
13 Factorise completely

) 8y’-50y,
Answer  (8) e [2]

b)  m?=3m+2mn—6n.
AT BBY e essm— 2]

oY
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14 A hair salon is having a promotion in May for members in celebration of Smgapore s
50" birthday.

The membership fee is $25 and members get to enjoy the following dxscounts

Hair Service Service Rate | Member’s
discount

Haircut $40 15%

Scalp treatment $90 20%

Hair treatment $110 25%

Rebonding $230 30%

On 1 May, Lydia wants to have a haircut and-hair treatment.
Her hairstylist informs her about the promotion.

a) Compare the rates for members and non-members.
State if Lydia should take up the membership.
Explain your reason(s) and show your workings clearly.

Answer  (a)

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

As Lydia’s birthday falls in the month of May, the hair stylist offers her a further 20%
discount on the member’s price for rebonding and scalp treatment.

b)  Write down an equation for the total amount, T, that Lydia needs to pay for
rebonding and scalp treatment if she returns to the salon within the month of
May for both services. :
Use r and s to represent the original price of rebonding and scalp treatment

respectively.
ARSWEE (B e eeens s sssesssesssasssomaomasssg s 2]
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15 a)  Express y=-x +4x+5 in the form of (x—hf +k.

Answer  (a) . (2]

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

bi)  Sketch the graph of y = —x* +4x+5, showing the intercepts with the axes
clearly.

Answer  (bi)

YA
> X
0
(3]
bii) Write down the equation of the line of symmetry of y=-—x" +4x+5.
ANSWEr (B} e es s ssssosessesssss s [1]
B>
Holy Innocents’ High School Mid-Year Examination 2015
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16 a) Solve 2x - 5fx-2)=15.

Answer  (a) x= or (3]
2x+5 5x-3 3
b) Solve - ==.
3 2
Answer (b)  x= [3]
Holy Innocents” High School Mid-Year Examination 2015
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17  Alyssa participated in a 30 km run last month.
The distance-time graph below represents her run from the start to the end.

N | WY
¢{K : :
o
1 AL
P } 1 F
0 Z £
e U T - £
|y,
7
Fd %
/- 3 H
i
o A o
4 { : ‘
. 1 H ¥
04001 0500" | 0600 QO 0800-E - Time ()
a)  Using Alyssa’s speed, describe her run as shown in the graph above.
BV (B e ——
............................................................................................................................... (1}
b)  Whatis Alyssa’s speed at 5 a.m.?
drswer (D) km/h . 12]
c)  Find the average speed of Alyssa’s run.
Answer (¢ km/h [1]
53
Holy Innocents” High School Mid-Year Examination 2015
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14

d)  Pei Hua also took part in the same run as Alyssa.
~She started at the same time, ran at a constant speed and completed her run at
0736h. o e =T '

1)  Draw and label Pei Hua’s graph on the given distance-time graph for

Alyssa below.
Answer Distanc i 1 mAA N B
(di) +4 ' o
%
5 Tt
I » T 3
T 7 ,// i : %
; .y ‘ T
20 Z i1
¢ b o« i i
s s 2% - /- ! A
gk .A;v.g '/§ : * i,. <
i L/ T : I
% { t
1 ¥ H
¥ H
H 1
¢ : i 4
- ;
T
{4 ; = ; -+
6001 0800
1) At what time did Alyssa overtake Pe1 Hua?
Answer  (dii) 1]
End of Paper
Holy Innocents’ High School Mid-Year Examination 2015
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Answer all questions.

1 (a) The interior angle of a regular polygon is nine times that of its exterior
angle.
Find the number of sides of this polygon. [2]

(b) The figure shows a regular octagon ABCDEFGH.
The lines BC and ED produced meet at X.

Calculate
A B
H
N
N\
N
N
N X
e
4
’/
4
G D
F E
(i) the size of each interior angle of the octagon, [2]
(i) angle DCX, [1]
(iii) angle CXD. [1]
. 4x+8
2 a) Simplfy ————. 2
(a) Py x} +5x+6 2]
. 1 1 1 .
(b) Giventhat — = —+ —  express v in terms of u and f. [2]
u f 2v
(¢)  Factorise 4(9azc—bzc+9azd)—4b2d. [3]
412
(d) Giventhat 2y —2x = x + y, find the value(s) of _?y_ . [3]
x°+2xy

85
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3 Thomas plans to save $10 000 in a bank for 5 years.
The bank offers him two investment plans.

Plan 4
The bank pays 5.5% simple interest per year for the
whole of the 5 years.

Plan B

The bank pays interest compounded monthly at the rate
of 5% per annum for one year. The bank then pays
interest compounded yearly at the same rate of 5% per
annum for the next 4 years.

(a) Calculate the amount of money Thomas will have at the end of 5 years if he

chooses

(1) Plan4, [2]

(1) PlanB. [3]
(b)  Which plan should Thomas choose? Explain why. (1]

4 The table below shows the time (in minutes) spent by 20 pupils on the internet each day.

8 34 25 33 30 12 23 25 22 16
40 9 40 10 25 17 17 13 21 15

A stem-and-leaf diagram was constructed using data from 3 students.

’ Stem l Leaf ’
0 8 : 9 :
1 2

0] 8 represents 8 minutes
(a) Copy and complete the stem-and-leaf diagram for all 20 students. [2]

(b) Find the

(i) mean, : [1]
(i) mode, [1]
(iii) median. (1]

Holy Innocents " High School Sec 3Exp Mathematics Mid-Year Exam 2015 Paper 2



3 (a) Itis given that y is directly proportional to (x ~ 5)3 .
Wheny=1,x=7. . ' : -

Find

(i) an equation connecting y and x, [1]
(ii) the value of y whenx =2, [1]
(iii) the value of x when y=3. [2]

(b) Anisland represented by an area of 2000 cm” on a map has an actual area
of 500 km”.
(i)  Find the actual area of a pond represented by 150 ¢m” on the map. [1]

(11)  Express the scale of the map in the form 1 : n. [2]

6 (a) Inthe diagram 4, B, C, D and E lie on a circle centre O.
Angle BCD = 116° and angle OED = 54°.
EF is tangent to the circle at E.

B
C
116°
o
A
D
54°

E F
Find
(i) angle DOE, [1]
(ii) angle DBE, [1]
(iii) angle DEF, [1]
(iv) angle OFEB, (1]
(v) angle BAE. [2]

5L
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(b) In the diagram, 4B and AC are tangents to the circle with centre O at the points B
and C respectively.

Given that AB = 36 cm, AD = 24 c¢m, find

() the radius of the circle, [2]

(if) the area of the quarilateral ABOC. [2]

Holy Innocents’ High School Sec 3Exp Mathematics Mid-Year Exam 2015 Paper 2



7 Numbers are written out in three columns to make the following patterns.

| Column 1 Column 2 Column 3
Row 1 -143 p 1
Row 2 -138 8 8
Row 3 -133 18 27
Row 4 -128 32 64
Row 5 p q r
Row n x y Z

(@)

(b)

(c)

(d)

Study the patterns and write down the value of

® p
(i) g,

(iii) 7.

(1]
(1]
(1]

Find expressions, in terms of n, for each of x, y and z. [3]

It is given that Row m, Column 2 contains the first term which is greater than

900.

Find the value of m.

(1]

It is given that Row k, Column 1 contains the first positive term.
Find the value of k.

[1]

Explain why 1727 cannot be found in column 3. [1]

Holy Innocents’ High School
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8 Factory 4 can manufacture a machine part every x minutes.
(a)  Write down an expression, in terms of x, for the number of parts that
Factory A4 can manufacture in one hour. [1]

(b) Factory B takes half a minute less to manufacture the same machine part.
Write down an expression, in terms of x, for the number of parts that
Factory B can manufacture in one hour. [1]

(¢) Both factories can produce a total of 56 parts in one hour.

Form an equation in terms of x and show that it reduces t0 28x” —74x+15=0.

(3]

(d) Solve the equation 28x° —74x +15 =0, giving your answers correct
to two decimal places. [4]

(e) Calculate the time that Factory 4 will take to produce 300 parts, giving your
answer in hours, minutes and seconds. [2]

9 In Russia, four nuclear reactors exploded, resulting in a radiation leak.
Radiation is measured in units called ‘“Sieverts’ (Sv).

Each of the reactors produced 2.1x10* Sv of radiation at the source of the radiation
leak.

The amount of radiation present decreases as the distance from the source increases.
The amount of radiation 4 present is given by the formula:

(5x107)4,)

2
7

where A, is the original amount of radiation and r is the distance away from the source

of the radiation leak in km.

5 Sv of radiation 1s enough to kill a person.
The Russian government proposes setting up a circular safety zone with a radius of
25 km around the source of the radiation leak.

An expert on radiation feels that the safety zone should be larger.

With appropriate calculations, discuss whether the expert is right, and if so, how
much larger the safety zone should be. [4]

Holy Innocents ™ High School Sec 3Exp Mathematics Mid-Year Exam 2015 Paper 2



10 The variables x and y are connected by the equation y = 2x + e 10.
’ X

Some corresponding values of x and y, correct to 1 decimal place are given
in the table below.

x 1 1.5 2 3 4 5 6 7 8
y 7 3 1.5 1 1.8 3 a 6.1 7.9
(a) Calculate the value of a. [1]

(b) Taking 2 cm to represent 1 unit on both axes, draw the graph of

y=2x+g—10 for 1 <x<8. (3]

(¢) Use your graph to find

(i)  the solution(s) of the equation 2x + 15 =15, [2]
o

(i) the gradient of the curve at x=1.4, [2]
(iii) the coordinates of the minimum point. [1]
(d) (i) On the same axes, draw the graph of y = %x +1. [2]

(if)  State the x-coordinates of the intersection points between
y=2x+£—10 and y:lx+1. [1]

X 2
End of Paper 2

5§

One Page Answer
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Secondary 3 Express Mathematics 2015 MYE, Paper 2

Question
1(a) 20

1(b)(i) | 135°
1(b)(i1) 45°
1(b)(i) 90°

2(a) 4
(x+3)
2(b) e uf
2f—2u

2(c) 4c+d)(3a+b)3a-b)

2(d) 297

3(a)(1)) | Amount = $12750

3(a)(ii) | A=9$12776.94

3(b) Plan B. He will receive $26.94 more interest with Plan B.

o 2 3 s 6 7 7

21 2 3 1.5 .5 5
4(a) 3 0 3 4

4 0 0

4(b)(1) Mean =21.75

4(b)(i1) Mode = 25

4(b)(iii) Median = 21.5

S@0 1
y=—(x-5)
8
S(a)(in) 3
B
Y%

@M | x=7.88

5(b)(1) | Area =37.5km’

5(b)(11) | Area Scale =1 : 50000

6(a)i) | 72°

6(a)(i) | 36°

6(a)(in) | 36°

6(a)iv) | 10°

6(a)(v) | 100°

6(b)(i) | r=15

6™ | 540 cm?

7(a)(1) -123

7(a)() | 50

T(a)(n) | 125

7(b) z=p

Holy Innocents” High School Sec 3Exp Mathematics Mid-Year Exam 2015 Paper 2
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7(c) m=122

7(d) k=30
7(e) The numbers in column 3 are cubic numbers. 1727 is not.
8(a) 60
— parts
X
8(b) 60 120
I 2x-1

8

(c) @+ 120 _s6
x 2x-1
60(2x —1) +120x =56x(2x—1)

120x — 60 +120x =112x> — 56x
112x* —296x + 60 =0
28x” — 74x +15 = 0 (Shown)

8(d) x=2.42 or x=0.22

8(e) 12 h 6 min 28.8 sec

9 Total Sv at source = 4(2.1 x10* )= 8.4x10*
Amount of radiation at 25 km

5107 x8.4x10°

- 25?2

=6.72
The safety radius is too small, the expert is right.

Let appropriate radius be r,
5x107 x8.4x10°

2
r

r_\/5><10‘2 x8.4x10’
5

5=

r’ =840
r=28.982
r=29

29-25=4km
The radius should be increased by at least 4 km.

4

Holy Innocents’ High School Sec 3Exp Mathematics Mid-Year Exam 2015 Paper 2
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Marking Scheme 2015 (Sec 3 Express Paper 1)

: Marks
Q™ Wiorking Allocation
1a)
2 iy
3 = /0154015
3.03
B1
~0.392 (B1]
1b)  548x107°, 0.0557x10", 524x10%, 505x10° [B1]
2)
10+12+14+16+18+...+198
25+30+35+40+45+...+495
_2(5+6+7+8+9+...+99) i
55+6+7+8+9+...4+99) (M1
=2 [Al]
5
3) Yes.
The increase in price is 12% but from the graph, it seems [B1], [B1]
more than 50% increase.
This is because the axis for price does not start from 0.
Title is biased — does not allow reader to make own judgment
4a)  9(-8)=-72 [B1]
4b) Whenx=2andy=-8,
2(2)+(-8)?
2Q)+(8)° =34 [B1]
2
5a)  48=2x3 [M1] OR 48=2x2x2x2x3 [M1]
79 =23 % 3? 72=2x2x2x3x3
e 96=2x2Xx2Xx2x2x3
96=2°x3
HCF=2x2x2x3
H.CF=2'x3 =24 [AT]
=24 [A1]
The greatest number of baskets that John can pack is 24.
5b) 48 96
No. of apples = — No. of pears = —
o 24 P 24
=2 =4

72
No. of oranges = —
24

=3
There are 2 apples, 3 oranges and 4 pears in each basket. [B1]

Remarks

Award one mark
for misleading
feature and one
mark for the
effect of this
feature on the

graph

Award [M1]
when students
choose H.C.F.

q



. Marks
Working . AllGestion Remarks
Sx—4y =3 - (1) -
4x—6y=1--—--=- (2)
(1)x 4 20x-16y =12 ----- (3)
2)x5 20x-30y =5--—--- (4)
3)-4) -16y+30y=12-5 [M1] for eliminating
14y=7 unknown
_1
Y73 [A1]
1.
sub y = 5 into (1)
5x—4(l) =3
2
5x—-2=3
S5x=5
x=1 [A1]
Sum of interior angle = (8 — 2) x 180°
=1080° [M1]
3x+8+2(5x+46)+5(3x) =1080 [M1] for forming eqn
3x+8+10x+92+15x =1080
28x+100=1080
28x =980
x=35 [Al]
Number of external hard disks - Working w/o
50x128x10° calculator
- 2)(10]2 [M]]
=32 [M1] _ P RLIRRG
- 2)(]0[2
. The company has to purchase a minimum of 4 external [A1] ~ 6400x1 0’
hard disks. © 2x107
_ 6.4x10"
2 x ] 0|2
=32



Qn

9a)

9b)

9c¢)

10a)

10b)

Working
= —x3
1 3
1Y
\
1 s
i
\
y
‘v“‘
s s i \i X
.S Y
“‘
-1 '\\~
\
.5 '..
i
2.5
1
“‘-
-2
x
y=(-2)2

10(x) —5(40—-x) > 300

10(x) — 5(40 - x) > 300
10x — 200 + 5x > 300
15x > 500
5 200
15

x233l
3

The least number of correct answers is 34.

Marks
Allocation

[BVI]

[B1]

[BI]

[B1]

[M1]

[Al]

Remarks

accept any
negative even
number (e.g —4,

=

Accept any
exponential
function that cuts
y-axis at =2 and is
below x-axis
Accept if students
simplify the
inequality

Give method
mark if students
are able to show
till the last step



Qn
11a)

11b)

12a)

12b)

13a)

13b)

Working
5. L
216
y—3 — 6—3
Comparing the index,
y=6

Alternative method 2:

( )‘; Alternative method 1:

4
&
8

=2y (4y* -25)
:2y‘2y+5)(2y—5)
m’ =3m+2mn—6n
=m(m—3)+ 2n(m-3)
=(m+2n)(m-3)

Using calculator to
evaluate

4
8 16

Marks

Allocation Bemarks

[M1]

[Al]

(M1]

[AT]

(M1]

[Al]

[M1]

[Al]

[M1]
[AT]

[M1]
[A1]



14a)

14b)

15a)

bi)

bi)

bii)

Working

Before joining as member:
Total amount = $40 + $110

=$150

After joining as member:

Total amount = 0.85(§40) + 0.75($110) + $25
=$34 + $82.50 + $25

=$141.50

Savings = $150 — $141.50

= $8.50

Lydia should take up the membership as she will save $8.50 if
she joins as member, including the membership fee.

T'=0.8(0.7r) + 0.8 (0.8s)

T =0.56r+ 0.64s

y=—(x"-4x-5)

:—[x2—4x+(—i) —(
2

=-[(x-2) -9]
= — 2)2 +9
Max point = (2, 9)

When x =0,
Y=3

10

('"] y 0)

0, 5)

2,9

When y =0,
0=—(x—-2)"+9
(x=2)’=9

x=50orx=-1

(5, 0)

|
N

Vv=—x"+4x+5

x=2

Marks
Allocation Remavks

Award [M1] as
long as students
are able to show
that there are
savings as a

member.

[MI]

[A1] for Any answer

reason giving reason that
suggests paying a
lower amount as a
member.
[B1] for 0.8x0.7r

[B2] or 0.8x0.8s
S.0.1.

[M1]

[AT]

Attempt at parabola through
(0, 5)-——[B1]

Tuming point at (2, 9) --- [B1]

Graph cutting x-axis at
-1and 5 ------ [B1]

£3

[B1]



Qn
16a)

16b)

17a)

b)

di)

dii)

Working
(2x-5Xx=2)=15
2x? =4x-5x+10=15
2x?-9x-5=0
2x+1D)(x=5)=0

xX=—— or x=5
2

2x+5 _5x—3 _2
6 3 2
2x+5-2(5x-3)=9

2x+5-10x+6=9
—8x=-2

1
xX==
4
She ran at an increasing speed from 4 a.m. to 5.42 a.m. She

stopped for 36 min before continuing at a uniform speed
from 6am to 8am.

“Di a‘..:'. FL L) Fones S5 irg m s open I AR
' PRI

Timg (h)
. 20 1
Gradient of tangent=;—4—8—:]]§
60
AvSpeed=%)
= 7.5 km/h
Distance (kam N
A N CRN O . -
] bl apt,_
i R // ______________
i //,
i?'gmod 0s00 | 0600 é'o;_;')o 08p0 T ey

0518h or 5.18am

Marks

Allocation PRCHIAT. S
[M1] For correct
expansion
[M1] For correct
expansion
[A1] Both answers

must be correct

[M1]

[M1]

[Al]

[B1] Any rpa_sonab]e
description that fit
the 3 parts of the
graph

(M1]

Award one mark
if student draws a
tangent to the
graph at the
required time

[A1] Calcplatlon of
gradient

[B1]

D-T graph

drawn

[B1]

(B1] Accept £ 1

square’s reading



Answer Scheme

Secondary 3 Express Mathematics 2015 MYE, Paper 2

Question | Working Marks/Remarks
1(a) Let exterior angle be x and interior angle be 9x
9x + x=180°
10x =180°
M1
x=18°
Number of sides =
360° =20 Al
18°
1(b)(i) | (n—2)180° M1
8
=135° e
Alternatively
. 360° . Mi
Exterior Angle = =45
Al
Interior Angle = 180° —45° =135°
1b)3) | Angle DCX = 180° —135° = 45° Bl
1(b)ii) | Angle CXD = 180° —45° —45° =9(° Bl
2(a) 4(x+2) M1
(x+3)x+2)
__ 4 Al
(x+3)
2(b) 1 2v+ f MI:
u 2vf Expresses
RHS as a
2vf =2uv+uf single
2vf = 2uv=uf fraction
v(2f = 2u)=uf
Y Al
2f —2u
Accept v= or equivalent.
2(f —u)
2(c) 36a’c —4b’c+36a’d — 4b*d M1 :Expands
= 2 _AR2
=36a’(c+d)—-4b*(c+d) M1
= (C‘ 4 a’X36a2 —4p? ) Factorisation
B by grouping
=4(c+d)(3a+b)3a-b) Al Fully
Factorised

6l




Alternatively M1 :Factorises
4[9a2c—-b2c+9a2d—b2d] common
= 4lc(9a® —=b*)+ d(9a” - b?)) If\illc]tzr N
= 4(c + d)9a® - b?) by grouping
4(Ba +b)3a - b)c+d) Al:Fully
Factorised
2(d) y=3x MI
4(3x)° Mi:
x? +6x? Appropriate
. substitution
B /36)(
Tx*
_ [
/ Al
=227
3(a)( :
@G |, _ (10000)5.5X5) _ — M1
100
Amount = 10000+ 2750 = $12750 Al
3(a)(11) | After 1 year,
5 12
A=10000{ 1+ —12
100
M1
A=10511.61898
At the end of 5 years,
4
Mi
A=1051 1.61898(] +i)
100
A=%12776.94 Al
3(b) Plan B. He will receive $26.94 more interest with Plan B. Bl
1 0 2 5 6 7
2 1 2 5 5
4(a) 3l O 3 B2: Minus
4l 0 0 one mark
for each

mistake.




4(b)(1) Mean
S35
20
=21.75 -
40)6) | Mode = 25 Bl
4(b)in) | Median
21422
2

=21.5 Bl

1=k(7-5)°

k=1

8
1 3
yeg (x-5) Bl
5(a)(ii)
ye : (2-5)
8
=2
d 8
__33 Bl
T8
S(a)(iii) Mi
§=2 (x-5)
8

(x—5) =24

x=324+5

x=17.88 Al

5(b)(1) | Area
B1
00 150 =37.5km?
2000
5(b)(ii) | 2000 cm” :500 km’

=4 cm’ : 1 km?

Area Scale =+/4 cm : V1km i e i
=2cm:1km Scale
=2 cm : 100000 cm
=1 :50000 Al

6(a)(i) | ZDOE =180°—2(54°) = 72° (Isosceles triangle DOE) B1
6(a)(ii) 1 : Bl
ZDBE = o ZDOE =36° ( £ at center = 2 / at circumference)

6(a)() | ZOEF =90° (tangent perpendicular to radius)
£DEF =90° - 54° = 36° B1
6(a)iv) | ZBED =180°—116° = 64°(angles in opposite segments)
ZOEB = 64° —54° =10° B1

€5




6(a)(v)

ZBAE = £ZBAD + ZDAE
ZDAE =36° (£sin same segmcnt)
ZBAD =180°-116°

= 64° M1
ZBAE =36°+ 64°
=100° Al
Alternatively
ZBED =54° +10° = 64°
ZBDE =180° - 64° —36° = 80° (angle sum of triangle) M1
ZBAE =180° - 80° =100° (angles in opposite segments) Al
6(b)(1) (r+ 24)2 =r’ +36° MI
¥’ +48r +576=r* +1296
48r =720
r=15 Al
6(b)(ii) | Area
1 M1
=2| —x36x15
2
=540 cm’ Al
T(a)(1) =123 B1
7(a)i) | 50 B1
T(@)@) | 125 B1
7(b) x=5n-148 B1
- 2 2 Bl
F= BI
ZEN
7(c) 2m? >900
m? > 450
m=22 B1
7(d) Sk—-48>0
S5k > 48
k>29.6
k=30 B1
7(e) The numbers in column 3 are cubic numbers. 1727 is not. Bl
8(a) 60 B1
— parts
X
8(b B1
(b) 60 _ 120 (Accept 60 )
1 2x-1 1

X — X —

2 2




8(c) 60 120 M1: Forms
3 O] Mqlu.alon
— — 2x — 3
60(2x —1) +120x =56x(2x — 1) Manipalates
120x — 60 +120x =112x" — 56x equation to
112x> —296x+60=0 s e
, denominato
28x” — 74x +15=0(Shown) s
Al
8(d) — (=74) £ (= 74) - 4(28)(15)
x= 228) For
p+a
e 74 £ 3796 "
56
x=24216 or x=0.2212 Bl:g=74 or
x=2.42 or x=0.22 q =8.60.....
B1:p=3796,
qg =56
B1+Bl
8(e) 300x2.4216
=726.48 min
=12 h 6.48 min M1 (12
=12 h 6 min 28.8 sec hours)
Al
9 Total Sv at source = 4(2.] x10* ): 8.4x10* Ml
Amount of radiation at 25 km
3 5x107% x8.4x10*
25° M1
=6.72
The safety radius is too small, the expert is right.
Let approprniate radius be r,
g 5x107% x8.4x10*
P
L \/SX 10 x8.4x10°
5
r’ =840
r=28.982
M1
Fi=29

66




29-25=4km
The radius should be increased by at least 4 km.

TAl

L 3: (d)(n) 1 7 < x<] 9aﬂd’5

(c)(n)lme drawn } 5 (Ml)b

, Gradlem = 0 5 (M])
y-mtercem =:] (M])-

[ ()i (B1)

~(.(ml : ’ =22 L

B

Alhow P1 if not mont than 3 erTors

b) Draw axes and plot all given pomts P2

~ Draw smooth curve fhrough all plots Cl

\nde
Padi e wl
Y
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