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Instructions 67
e Use black ink or black ball-point pen. Draw diagrams in pencil. 89
¢ Fill in the boxes at the top of this page.
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e You must answer the questions in the spaces provided. Do not write 12-13

outside the box around each page or on blank pages. 14-15
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e The maximum mark for this paper is 80. 26
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2
Do not write
outside the
Answer all questions in the spaces provided. box
1 Write, 30:12~in the form n:1
s Q o [1 mark]
’ 2:5:\
Answer 25 1
+ 4 +S 46 +1
N 7 N /—~,
2 Four consecutive triangular numbersare 6 10 15 21 2%

Write down the next triangular number.
[1 mark]

Answer l%
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. . 4 box
3 Write down the reciprocal of 7
[1 mark]
~
Answer L
—  — 1006% + 12-5"/
4 The price of a toy increases by 12.5% to £19.53 — 12 -s %
Work out the original price of the toy. =l-l2s
[2 marks]
9-52 =— (-125 =1n-30
Answerf ||+ 3%0
Turn over for the next question
5

Turn over »
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5 Jess saves 2p, 5p and 10p coins. box
She has
e 45 10p coins
e 8times as many 2p coins as 10p coins
e £17.70 in total.

Work out  total value of 2p coins : total value of 5p coins

Give your answer in its simplest form.
[4 marks]

4-S lop Cons wstbh  Y4Sop o t4-So

KX 4SS = 3o 2p coins, vorth 360 X 9_'7 < 7ZOP a7 27-20
She has Z’7'7D v boda) se £|7-7O“ZL}-SO —-£1.20 = éb worth af ) p coins
VO\\U( 0"{- Q— P COlhS - \{0\'\1( a—F SP eims = é._l'?_o B 26
720 OO

72 : bO

6 S

Answer G : S
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6 (a) Part of a regular polygon is shown. box

Not drawn
accurately

Assume that the polygon is an octagon.

Work out the size of an exterior angle.
[2 marks]

Lo+ B3 = 4 S

Answer 4o °

6 (b) In fact, the polygon has more sides than an octagon.

What does this mean about the size of an exterior angle?

Tick one box.
[1 mark]

It is more than the answer to part (a)

It is the same as the answer to part (a)

\/ It is less than the answer to part (a)

It could be any of the above

Turn over »
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7 (a)

In a game,

¢ an ordinary fair six-sided dice is rolled

o the fair spinner shown is spun.

2x 3x

x2

The score is the dice number substituted into the spinner expression

Complete the table to show all of the possible scores.

[2 marks]

1 2 3 4 5 6
2 2L | W G 8 o \L
3x 2, 6 q | s g
X ( ke | 4 b | 25 | 2,

0 6
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7
Do not write
utside th
7 (b) A player wins the game if their score is 10 or more. o
Work out the probability that they win the game.
[1 mark]
<L dp\—lons {o‘r 16 ot more
T - 4
\% op-hor\s n tolal Se /18— B A
&
Answer 4
7 (c) The game is played 711 times.
Estimate the number of games that are won.
[2 marks]
4
o T\ = 3k
Answer 2l
8 (a—3)x2+2b=5x*+12
Work out the values of a and b.
[2 marks]
COMm pave '11 o515 Compave pniks 2b - 12
a =3B L=b
a= % b= b
7

Turn over »
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9 A (1, 3) and B (2, 9) are points on a centimetre grid. box

VA

1_
I I I I I I I I | | | I >
-7 -6 -5 -4 -3 -2 -1 0 1 s 3 4 t|': ? 7 X
ABCD is a parallelogram.
AD and BC are horizontal and each has length 5¢cm
The diagonals of ABCD cross at E.
Work out the two possible pairs of coordinates of E.
[4 marks]

Answer ( — @ ) and ( Z—f— , é )

0 8
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10 Write down the translation vector that maps shape A onto shape B.

5 -4 -3 -2 -1 0 1 2\ 3 4 5

4
Answer -3

Y

[2 marks]

Do not write
outside the
box

09

Turn over »
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11 box

4
Volume of a sphere = gﬂr3

A bowl is a hemisphere with radius 12cm

[N __

Water is poured into the bowl
at a rate of 325cm® per second

for 8 seconds.

Does the water fill more than 70% of the bowl!?

You must show your working.
[4 marks]

4 3 K
Nolume G*f bow|l = = XK X 12 = |[IS2TT cm
2

76°(. af thelbowl 1s 0:7 x 11S2T = 253235 cn’

3
o lum¢ a-ﬁ water = 325 xg = 2600 cm

Yes, +lais s move thaw D10 7o g2 the bowl
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12 Show that these two rectangles are similar. o
[2 marks]
Not drawn
accurately
5cm 8cm
12cm
19.2cm
$—s = l'6 ‘H'Cljl/\“’ and  width 1n Same
-2 — (.= |'6 propottion se similar
13 A factory packs x boxes of teabags per hour.
Each box contains 80 teabags.
4x .
Show that the factory packs 3 teabags per minute.
[2 marks]
80 X l—:m‘oags pec \/\o\)r
=0 C > —be
_§<)’1; t"(n.loa\as pes mmu%c
&Dd
o> g _ 4>
P — o - 5
Turn over for the next question
8

Turn over »
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14 A company has 123 employees. box

Information about their hourly rates of pay is shown in the table.

Hourly rate, £p :r:g‘lg;:; Mmid Paint midpoint x (Frequency
10<p<14 66 (2 (2 xb6 = 192
14<p<20 32 | ' 7TA%22 = Sty
20K p <40 15 206 20%I1S = 450
40 < p <100 10 0 7o x lo = 100

Total =123 bobal @ 2 4 %6

The owner of the company uses the data to make two statements.

Statement A

“Over 30% of employees have an hourly rate that is
more than £17”

Statement B
“The average hourly rate of pay is more than £20”

14 (a) Show working that supports Statement A.
[3 marks]

22
g half way i Second category, S0 "7 + S+10 = 4

QMP\Otﬁccs earn moave than ilj Pec hovr

- - lz = 333‘/» So misre than 2307 earn obove

2” per hou v

12
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13

14 (b)

14 (c)

14 (d)

Why might Statement A not be true?
[1 mark]

All efv\plmjezs m fecond ca\{'egortj could earn [ess Haan 210 pes hour

Work out an estimate of the mean to support Statement B.

[3 marks]
Mean = —Q—qk =% 20 2l so meve Phan ilb
\L2
Why is the mean not the best average to represent the data?
[1 mark]

Mo sk (M\O\OUC(S earned less Yhan {20

Do not write
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box
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15 Expand  (x* — 9xy)(2x + 5) box
[2 marks]
3 < 2 2
+ . —
Lx S=x'y 1€ x y =45 xy
kS 2 2
2z —132x'y- 45Xy
2 - 2
Answer 2 x — 13 j — Lf-Sch
16 Line A
has equation y=ax—-1
passes through the point (7, 13)
Line B has equation 5y —3x=4
Show that line A has a greater gradient than line B.
[3 marks]

Linch

Y= Ax=[ Ythrough (1, /3) Se 1= Td-|
14 = a
L=a

So line A has <quahsn Y= 2x-| whih lhas grqohm'f 2

Line B

Sy-2x =4
5'5—' Sx+ ¢

2

Yy
9 = zxtg which lhas 3rmd|u\+ =

2 18 greater bhan % so \ine A has greaker graduent

1 4
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17 box
A Not drawn
accurately
37°
4cm
S
o
C D
Work out the size of angle x.
[4 marks]
Ac
Cos %571 = —
g x o 3 = Ac
AC= 31145 cm
-
Sw\ i S '5_"\/11—3_
q-3
_ 3 - la4s _ o
X s (‘—q—%—> - 20-09 (1dp)
x= 10 69 °
9

Turn over »
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18 Rearrange y= —— to make x the subject. °
[3 marks]

Answer > = y-I
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19 Here are the first four terms of a quadratic sequence. box
20 47 84
N TN T
m 37
Work out an expre{sgvr for\Qe/th term of the sequence.
o o [4 marks]
Second J\lffc_fu\(g Z10 so must skart wikh -l—;:r\l = Sa*
Sa' wovuld j(uc SeeLUCnm SxIt S’(l.L SXE‘L SKQ}
S 1o us {24
Subtvack this Eromn origiaal sequence : %-5 20-10 4945 oy -%o
-1 o} 2 4
\_ ~_ ~~
2 1 2
Differente behmten bhese ferms 14 2, so sequence musk start Sn* +2n
Se’+2n rovld 3(& Sequence S+2xI 26+1x2 ys+2x3% S0+2xy
7 24 S 33
We need o soltvact y fron caclh team to ged the Sequence in the
question , So Sn"+2n — 4
Answer SnZ Y 2n — 4
7

Turn over »
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utside th
20 (a) P, Q and R are points on a circle. o
S is a point inside triangle PQR. Not drawn
accurately
Q
R
b
Assume that S is the centre of the circle.
Work out the size of angle x.
[1 mark]
20— 2 =6¢S
X = é S o
20 (b) In fact, the centre of the circle is on PS but not at S.
What does this mean about the size of angle x ?
Tick one box.
[1 mark]

It is the same as the answer to part (a)

l/ It is greater than the answer to part (a)

It is smaller than the answer to part (a)

It is impossible to tell

18
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20 (c) For a different circle, box
ABis atangent at A
C and D are on the circumference of the circle
AC=CD
Not drawn
accurately
Here is Simon’s method to work out the size of angle y.
Angle ADC =70° (alternate segment theorem)
Therefore y =70° (angles in an isosceles triangle)
Is he correct?
Give a reason for your answer.
[1 mark]
No = & (s angle ACD that 1c 76°  npd angle ADC
3

Turn over »
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21 Magana decides to put £500 into an account that pays compound interest. box
She wants to have at least £560 in the account after 3 years.

Work out to 1 decimal place the minimum annual interest rate she needs.

[3 marks]
3 -
Necd 2 syudn bihat S00%x x = Sbo
3 - se0
I' Sovoe
= 8[s
=4z
2= | +6%3S
™

<6 lh(rease bj 2-%55"-

or g'ﬂ‘/o o (d?

Answer

2 0
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21
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utside th
22 An approximate value of a root of an equation, x, can be found using the iterative formula o
Xpe1 = %/5(xn )2 -2x,-3
The starting value is x; =4
22 (a) Work out the values of x, and x;
[2 marks]
X, = LP O
X3 4 1<
22 (b) By continuing the iteration, show that the value of x is more than 4.25
[1 mark]
X 4= 4-27
— alwajs meéve Fhan 4-1S from neve
ZLs =423
A = Y32
X 0= L{r -2
Xge 43S
6

Turn over »
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23 Here are three sets of cards. box

Set A 1 1 3 5 5 5 6 8

Set B 1 2 4 6 8 8 9

Set C 3 4 5 6

In a game, a player has two options.
Option 1 Option 2
Pick two cards from Set A Pick one card from Set B

and

pick one card from Set C

The cards are picked at random.

The player wins if the total of their two cards is exactly 10

2 2
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Which option gives a better chance of winning? box

Option 1 / Option 2

Show working to support your answer.

[4 marks]
O?lcwvx\
- 3 1 L _
need S khen anothner S so prﬂoo\\olh\':) = * :,— = st~ O Lo
N

aok of 1 as (-us-E ca<d not replaced

Opy\bm ')__
\ | |

need Gdwen & — probabilvy 5 ¥ G Z 79 " 0065370 | 00357400337

\ \
of b Maeny — pvo\o«\o\\\\-j S *'—u{ S 33 - 00280 = o-oTlly

O?%Ibvx 1 WNas lr\lj»\l'_'f ?src\:o\.lo'l\i:\'j

Turn over for the next question

Turn over »
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24
24 a = 65 to the nearest integer
b =30 to 1 significant figure
Work out the upper bound for  24° — b?
You must show your working.
[3 marks]
/ S-S / 3S
a = L5 L= 26
~
AN g 1s

necek lolsscsk ’)_o\l and Sma llest b*

g\jgﬁl’ 16015 D X 6S-5° = SO - S

Smallesk bl ois ')_52 - £1°S

€S%:S—5b1S = N94S5S-S
Answer 1955 -

Do not write
outside the
box
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25
Do not write
5 5 outsl;'g)e(the
25 Show that -2 + X%
x-2 x+2
x% —
simplifies to > where a and b are integers.
x° -4
[3 marks]
X-S 4 2+s = (x=S)x+2) +(x+5)(2 -2)
x -2 x +2 (x—2)(x+2)
= 4*—2x-lo + x? +3x -6
:rz -2x +2x — ¢
= sz - 20
xi- ¢4
Se &« =2, b =20
Turn over for the next question
6

Turn over »
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26 Here is a sketch of  y = x? box
Y\
0 x
26 (@) The minimum pointof y=x* isat(0,0)
Write down the coordinates of the minimum point of  y =x%+ 2
[1 mark]
Answer ( O 2, )
26 (b) The graph y= x%> is reflected in the x axis.
Write down the equation of the graph after this transformation.
[1 mark]
A
Answer 3 = - XX
26 (c) y=x* is now transformed to give  y = (x + 3)?
Describe fully this single transformation.
[2 marks]
-3
Translahon cm( ( 0> (so slnlﬁ—eci le{.Jc ‘99 3)
END OF QUESTIONS
4

2 6
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