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Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 The scatter diagram shows information about 12 girls.

It shows the age of each girl and the best time she takes to run 100 metres.
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(a) Write down the type of correlation.

............... Negatiwe . . . ...

A 4

15

(1)

J

P 4 8 8 6 4 A 0 2 2 4

el
$55
g
5
BS
RLR
%
3RS
XX
2%

RISKKE,

RRRRIRS

ﬁﬁgg?
LRRLLRS

RS

0
KK
f?

28
%!

QKKK

QKRS

RISKKE,
R

R
3%%@%%
LRLRELE

o
4::
~
55
XX
0% %

I

oy

SIH
Boterets
RERERE

<>
e
<8
%
SRR
%
QRRKR

A
0202 %%

.
o
1
>4
O

5
-
o

0.0

B
3

.

e
0
RS

X
o~
XX

<3

X
bototetet
Potote
potetetotetotess
SXRRKS

%
XX

9
55

XX
o%%

QI8
e
S Sotetetotete!

o96%%
<L

Q2
%
o%
&
%
%
X
1%
&%
o
S
57
XXX
RRKS
1%
o
%
%

RRRER
RS
R

.‘ <X

K RRKKL
&L

<
XKHKIKAKAHKAAXAX

%
%
%

RS

2558
.‘0‘:
g&
25



Kristina is 11 years old.
Her best time to run 100 metres is 12 seconds.

The point representing this information would be an outlier on the scatter diagram.

(b) Explain why.

Debbie is 15 years old.
Debbie says,
“The scatter diagram shows I should take less than 12 seconds to run 100 metres.”

(c) Comment on what Debbie says.

_______ TMPowulwmmm\a.gq.w:
....... Ohn.ofrm
(Total for Question 1 is 3 marks)

v
2 Expand and simplify S(p+3)-2(1-2p)
A/

Sp +15 =2 +4p
9p + 13

(Total for Question 2 is 2 marks)
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3 Here is a trapezium drawn on a centimetre grid.

a

= 3 (a+b) xh
:;‘-(24.1):'!
h =18 f.Mz
v >
b
4
Az Lbn
]
I8 = 3‘5'\
*? x2
36 = bxh
| x 36
2 x\8
3x12

On the grid, draw a triangle equal in area to this trapezium.

(Total for Question 3 is 2 marks)
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4 When a biased 6-sided dice is thrown once, the probability that it will land on 4 is 0.65
The biased dice is thrown twice.

Amir draws this probability tree diagram.
The diagram is not correct.

first throw second throw
land on 4
0.35
land on 4
0.65
0.65
not land on 4
land on 4
0.65
0.25
not land on 4
0.35

not land on 4

2...0.35 _and . 0.65. . howe. . . bean . fwopped. . . . for. the  tecord....
......... oW .

(Total for Question 4 is 2 marks)
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5 ABC is aright-angled triangle.

A
H
11cm
(4
=
C 7cm B
A

(a) Work out the size of angle ABC.
Give your answer correct to 1 decimal place.

0 A _.0
smp= 3 wib: o tendsg
l T
os B = 1
7
6 - w"'(l—l)
T 50.4708036%
= 50.5° 50.5

The length of the side 4B is reduced by 1cm.

5[4

A
The length of the side BC is still 7cm. tot ABC = —"— s
Angle ACB is still 90°

(b) Will the value of cos ABC increase or decrease?
You musj‘7give a reason for your answer.

(Total for Question 5 is 3 marks)
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6 There are some counters in a bag.
The counters are red or white or blue or yellow.

Bob is going to take at random a counter from the bag.

The table shows each of the probabilities that the counter will be blue or will be yellow.

Colour red white blue yellow

Probability | 0.2 0.1 0.45 025 | =1

There are 18 blue counters in the bag.

The probability that the counter Bob takes will be red is twice the probability that the
counter will be white.

(a) Work out the number of red counters in the bag.
P (red + white) = | — 0.45 -0.25
= 0.3

p(R): plw)
2 1

lo.l !o.\! @ = 3 Pam

0.2 = 2: 0.1
18 = 0.45 = 40 hid cuntes

Yo x 0.2 = 8 ved rowntas

A marble is going to be taken at random from a box of marbles.
The probability that the marble will be silver is 0.5

There must be an even number of marbles in the box.

(b) Explain why.

_______ Wcth¢mmtlaumm9mblu

(Total for Question 6 is S marks)
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7 Solve — =2x-7

2
X2 X 2
S-x = 1(2:!.-7)
\
S-a:z 4%x-14
+x +
S = Sx-\4
+14 t1k
19 = Sx
£5 TS
19
T
3.2 :-x

(Total for Question 7 is 3 marks)

P 4 8 8 6 4 A 0 8 2 4



8 ABCDE is a pentagon.

E B
115°
%2
=

D C
Angle BCD = 2 x angle ABC
Work out the size of angle BCD.
You must show all your working. no. 9 sules

Su_mo} interor argles : (n-2) x 180

[5_1) x /80
= 3 x1I€0
= §40°

54yp - 125-115-90 = 210°
Argle BCO + hngle ABC = L10°

BCD: ABCL

2 |
@z 2 e

l 20 =3= 70°
140°

(Total for Question 8 is 5 marks)
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9 T-= ,/%
w=5.6x10"

d=14x10"*

(a) Work out the value of 7.
Give your answer in standard form correct to 3 significant figures.

J?.nm’s
T= (l.lntlo"')s

= q5|§7. 539...

~ 4520

3
5 |
452 x10 ;- 4.52 x10°

w is increased by 10%
d is increased by 5%

Lottie says,
“The value of T will increase because both w and d are increased.”

(b) Lottie is wrong.
Explain why.

Wz 5.6 x10°% x 1.1 = 6-16 x107%
-y
d= 1.4 xlo"' x 1.08 = 1.47 %10

=

- 6.16 x10"~
(1.47x10°Y)?

= 4403.665...

<~ 4400
= 4.4 %0}

______ l;uxyo3<451xw’

(Total for Question 9 is 4 marks)
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10 Here are three lamps.

lamp A lamp B lamp C

v 9 G

Lamp A flashes every 20 seconds.
Lamp B flashes every 45 seconds.
Lamp C flashes every 120 seconds.

The three lamps start flashing at the same time.

How many times in one hour will the three lamps flash at the same time?

LMP A: 20 x18= 360

g

lomp B : 45 9o 135 180 225 270 3I5 [360

lamp € : 120 240 (360

Lem = 360 Seconds 60seconds = 1 munute
<60
0 .
-g—b- = b6 muouwtas
60 | howr = 60 rwwtes

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

(Total for Question 10 is 3 marks)
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11 In 2003, Jerry bought a house.

In 2007, Jerry sold the house to Mia.
0
He made a profit of 20% 1007. + 207. = 1207.

In 2012, Mia sold the house for £162 000
h 1 £10° . .
She made a loss of 10% 100'/. - 10°l- = q0/-

Work out how much Jerry paid for the house in 2003

201
qo./' - l"-tooo
-:o.q( )-‘.0-‘\
100/ = 180,000
N bought for from Jewy
2007
120/. = 180,000
':"-7-( ) 2.2
1007/ =< |l50,000|
\ boxght for in 2003
£ 150,600
(Total for Question 11 is 3 marks)
12
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12 The graph shows the volume of liquid (L litres) in a container at time ¢ seconds.

A

16
14
12

10

Volume
(L litres)

o0

o 1 2 3 4 5 6 71 8

Time (¢ seconds)

(a) Find the gradient of the graph.

chorge n Yy - _t_ _ 1.8
Change »n X 4
______________________ 1.8 .
(b) Explain what this gradient represents.
AAAAAA Th:.m.tzatwlrichfhwmbwubug,‘wd

The graph intersects the volume axis at L =4

(c) Explain what this intercept represents.

(Total for Question 12 is 4 marks)
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13 Here are two similar solid shapes.

A B

surface area of shape A :surface area of shape B=3:4
The volume of shape B is 10cm’

Work out the volume of shape A.
Give your answer correct to 3 significant figures.

A B SF
2.
V3
(o) X )‘J’ (2’
A 3 4 1 2
(em?)
8
g,_..}.’s) 0 YE

1

o = ._g— = G‘tm.'ﬁl‘IDSZS
. 35 p

~ 6.50

(Total for Question 13 is 3 marks)
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( )
14 There are 16 hockey teams in a league.
Each team played two matches against each of the other teams.
Work out the total number of matches played.
j6 x 15 = %0
................... 240
(Total for Question 14 is 2 marks)
. J
15
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15 The graph shows the speed of a car, in metres per second, during the first 20 seconds of

a journey.
A
40
30
Speed
(m/s) 20
10
0 [
0 5 10 15 20

Time (s)

(a) Work out an estimate for the distance the car travelled in the first 20 seconds.
Use 4 strips of equal width.

| 1
MO A- "&bh @ A:=zlarb)h @ (wa32)x5
: Txsxn s (22 +28) x5 =150
= 8§ < 125§

® S(22+26) x5
= 167.5

Totat: S5 4 125 + 150 + [67.5

T 4q7.5

....................... l+97'5 metres

16
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(b) Is your answer to part (a) an underestimate or an overestimate of the actual distance
the car travelled in the first 20 seconds?
Give a reason for your answer.

Underestimate . The areas 0 the brangle and  fbraperms u

(Total for Question 15 is 4 marks)

17
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16 The nth term of a sequence is given by an® + bn where a and b are integers.

The 2nd term of the sequence is —2 pes vhon
The 4th term of the sequence is 12
(a) Find the 6th term of the sequence.
2nd termm nz=2 Ya+2bz=-2 x4
a(2)*+ b(2) = -2 lea + %= 12
fa +2b= -2 16a +8b = -8
lba + 4b = 12
Yth term n= 4 b = ~20
= 2y
a(y)?+ b(x)= 12 !
b=-5 2
l6a + b = 12 nth term = 2n°-5n
ka+2b=-2 bth +erm = 2(6)*-5(6)
'-\(1 {’2"5)';"2- = qz
Ya -10=-2
s$\0 +10
Ya: 8
3% =y
=2 42

Here are the first five terms of a different quadratic sequence.

0 % 6 12 20
20 U 5 *Gﬂ\:g/'
(b) Find an expression, in terms OW th tegmyof thigkequence.
+2 ¥l +2
Quadratic : ant+bn ¢+¢
az 2+2-=1
n t 2 3 i )
'\" | 4 q ¥ 2S5
an" (I I | e 25
Sq 0 2 6 12 20
2
- 2 |\ - - - -S e ﬂ-'ﬂ ..........................
Sq ano \ 2 -3 4 ==Iln+0
S\ A S
4+ L =1 (Total for Question 16 is 6 marks)
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17

& n.s
- —— e 1 g
r
x sn(34) x swn (34) '

az 12.5 x sn(3y)

D

Work out the length of AD.
Give your answer correct to 3 significant figures.

_,L b 2 b2 2 2b A
s = s + ¢~ 2bt s
en(a)  sin(B) a

AD = 1424 (7.39..)-2(n.4)(7.39) cos (26)

AD = l3.l§'¢l1...

Sin (109) AD = 13.1 em
T 7.39267... tm

(Total for Question 17 is 5 marks)
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18 (a) Show that the equation x3 + x =7 has a solution between 1 and 2
(1)3 + (1) = 2
(234 (2) = 10

27 oend 1027 40 +he dolubon & betveen | ond 2

(b) Show that the equation x>+ x =7 can be rearranged to give x = /7 — x
- -

xd=-7-2
o

x= 7-22

(c) Starting with x, = 2,
use the iteration formula x . = /7 — x, three times to find an estimate for a
solution of x*+x="7

3('.,, =2

X, = 3’-,_(,,) = 1.70447S147
’ z | 418802

X, = 3 1-CAnt) .19 2

3{"‘.’_“",) = |.732849506

“3
n

1. 738849506

(Total for Question 18 is 6 marks)
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19 Here are two right-angled triangles.

6x +5
0
O«x
u e n /
4x — 1 12x + 31
A A
Given that
0
tan e = tan f ta,.e :7
find the value of x.
You must show all your working.
o 6x +5
foc-1 [2x 431
ﬁ\
x (2x +31) = (dc-1)(6x+5)
=~ -
1202+ 31 = 24x2 +20x -6x-5
122 +31x = 24x%+ 142 -5
-12x?2 -3x  -J2x?-31=x
0 = 12x2*-17x-§ 1225 = 60
; E3=e)
12¢2 + 3%~ 20x -5
s
3 (4 +1) -S(4ac+1)
(3x-5)(42c+1) =0
3x-5=0 Yaxx +1=0
+S +5 -1 -1
3x = S Yo =-1
=3 Tk =¥ s
............. C= 3

=<3
x = _s_ b "'_'-
3 4 o
X must be >0 (Total for Question 19 is S marks)
21
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20 50 people were asked if they speak French or German or Spanish.

Of these people,
31 speak French
2 speak French, German and Spanish v
4 speak French and Spanish but not Germanv/
7 speak German and Spanish
8 do not speak any of the languages
all 10 people who speak German speak at least one other language

Two of the 50 people are chosen at random.

Work out the probability that they both only speak Spanish.

(Total for Question 20 is 5 marks)

P 4 8 8 6 4 A 0 2 2 2 4
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21

) D C

ABCD is a parallelogram.
ABP and QDC are straight lines.
Angle ADP = angle CBQ = 90°

(a) Prove that triangle ADP is congruent to triangle CBQ.

Angle ADP = Angle CBQR = 0° “"’3“)

AD = BC  Opposte Sdes in & porollelogram ore ‘q"‘?:‘d‘)

Angie BAD = Angle BCG Opposite Onglea in & parsliclogram
are Lqual.  (Angle)

Congru.wt because o ASA

(b) Explain why AQ is parallel to PC.

APz QC aa Miongle ADP congruent & trargle CBQ
AP ard QC ore oqual lugh and po-radssd
thergort  APCq s a  pocallelogrom

AQ and PC a2 opposte rules ;n APRC  brarepore
they ore porollal.

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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