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Answer all TWENTY SIX questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Without using a calculator and showing all your working, work out

Give your answer as a mixed number in its simplest form.

(Total for Question 1 is 2 marks)

2 Some students at a school are asked the following question
“Did you walk to school today?”
52% of the students asked are in Year 7 and the rest of the students asked are in Year 8.

20% of the students asked are Year 8 students who walked to school.
42% of the students asked did not walk to school.

Find as a percentage of all students asked, those who are in Year 7 and did not walk to school.

.................................................................... %

(Total for Question 2 is 2 marks)
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3 Each interior angle of a regular polygon is 176°

Calculate the number of sides of the polygon.

(Total for Question 3 is 2 marks)

4 Q=10-At
Work out the value of Q when A=-2andt=3

(Total for Question 4 is 2 marks)

5 Given that

4_
=
Il

find the value of x.

(Total for Question 5 is 2 marks)
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Here are four numbers written in order of size.
15 2 p 19.5

The mean of the four numbers is three times the median of the four numbers.
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Find the value of p. 53
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7 Here is hexagon ABCDEF.
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Diagram NOT
accurately drawn
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All the corners of ABCDEF are right angles.
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Calculate the area, in cm?, of ABCDEF.
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8 Paul is carrying out an investigation into people’s wages in the United Kingdom. LK
Paul asks two of his friends, Abdul and Sue, about the pay rise each received in the last year. S

Abdul says that he has had a 5% pay rise in the last year. K@
Sue says that she has had a 7% pay rise in the last year. K

Paul says that, in the last year, Sue’s wages have risen by more than Abdul’s wages. S
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Paul has also read an article about the National Minimum Wage in the United Kingdom.
The article says that, from April 2017 to April 2018, the national minimum hourly wage
increased by 4.4% to £7.83

(b) Find the value of the National Minimum Wage before this increase.
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(Total for Question 8 is 3 marks) 358
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Diagram NOT

accurately drawn
4cm y

A 3cm D 5cm B

The diagram shows triangle ABC.
The point D lies on AB such that Z/ADC = 90°

AC =4cm AD =3cm BD =5cm
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Calculate the size, in degrees to one decimal place, of ZABC.
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(Total for Question 9 is 3 marks)
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2n? +3n+1

10 The nth term of a sequence isa_where a =
n n 2n+ 2

By simplifying the expression for a_or otherwise, explain why no term in the sequence

is an integer.
Show algebraic working and clearly explain your reasoning.

(Total for Question 10 is 3 marks)

11 (a) Factorise x2—1

p and q are integers greater than 260000 and p < q
(b) Find the value of p and the value of q such that pg=2% -1

(Total for Question 11 is 3 marks)
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12 The density, d grams/cm?, of an object of mass m grams and volume Vcm? is given by the formula

d="2
V
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m = 2800 to the nearest 10
V = 1600 to 3 significant figures.

Calculate the lower bound, to 3 significant figures, of d.
Show your working clearly.
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(Total for Question 12 is 3 marks)
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13 Without using your calculator and showing all your working, express

J13 + 411
Vi3 -1
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in the form a + Vb where a and b are integers. S5
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(Total for Question 13 is 3 marks)

X
095 %S
< X A
SSHELLS,
JoSosesates
25

SRR
(90950509
L J Sk

) AR R Srhnm
P 6 6 2 9 4 A 0 1 0 2 4




PMT

2
5
REXR

( )

PR
4%??

9%

14 Jill travels to work either by car or by train.
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Each day that Jill travels to work, the probability that she travels to work by train is 0.1

On a day that Jill travels to work by train, the probability that she will be late for work is 0.05
On a day that Jill travels to work by car, the probability that she will be late for work is 0.01

On a randomly chosen day that Jill travels to work, she is late for work.

Find the probability that Jill travelled to work by train on that day.
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15 (a) Simplify 4x — 3y + x + 5y
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(Total for Question 15 is 4 marks)

16 (a) Factorise fully 10ab — 24a2

(b) Factorise p?+ 10p — 24
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17 Giventhat a=2.1 x10% and b =8 x 10

(@) calculate ab
Give your answer in standard form.

<L
<

s
o0

v
XA
PSS

- 1

50

%

R
.ﬁﬁ&& L
GRS

<X

3

o

0>
S
255
X8
20!
%!

<535
9%
KRR
KKK

0>
S
S

X8
29
5

Given that a + b =k x 10" where k and n are integers,
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(b) find the smallest value of k and the corresponding value of n
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18 Solve the simultaneous equations
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19 f(x) =x*+ax—3 where a is an integer.
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Given that f(x) = (x —3)Q(x) where Q(X) is a quadratic expression in x

(b) find Q(x)
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20

The diagram shows triangle ABC.
Showing all your construction lines, construct

(a) the perpendicular bisector of AB,

(2)

(b) the bisector of ZACB.

(2)

The region R consists of all the points inside the triangle that are closer to A than to B
and closer to BC than to AC.

(c) Show, by shading, the region R.

Label the region R.

1)

(Total for Question 20 is 5 marks)

16

P 6 6 2 9 4 A 0 1 6 2 4

PMT!

SLRRK
LR
Joteotetess

XK
XX
s
T8
S
0%

S
%!
Ny
Y
253

G
<
n
|
%

15%%
1}
XX

00
=4
b ?
X

SO
9
$<
Eords
x5

O
SRRLKS
% %\
Socotedse:
ISR

J
o’

06
XL
Patee!
ETH
Lot

%
%
f‘
S
030

Ca
>4
IS

R
™1 %7
’ \J-
02019

NSt tete
e

QG ICIIIIIIIHHIIIIAIA

05
505K
X %
et
o

ERLEIKLIKLAL
K RCIKIERIIKIE LI R IR IIRIK KK

R RAIR KKK RLR LK KKAR

o:e 0
%o TN
KIS
T
%:%J:
SRR




PMT

S

ORLALIKLLLIKLLS
CRKLLRILLLEES
SRRRLLRKRAIASRELR,

XA

0S¥

21

Diagram NOT
accurately drawn
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The diagram shows the circle ABCDE with centre O.
AC is the diameter of the circle.
AB is parallel to ED.
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ZACD = 80° ZCDE =120°

Giving your reasons, find the size, in degrees, of ZACB.
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(Total for Question 21 is 5 marks)
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Diagram NOT
accurately drawn

The diagram above shows a right circular solid cone S with base diameter 20 cm and height 20cm.

(@) Calculate the volume, in cm?® to 3 significant figures, of S.

2)
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Diagram NOT
accurately drawn
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The shape B is formed from cone S by cutting S parallel to its base and removing
cone A, as shown in the diagram above.
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The height of B is 10cm.
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(b) Calculate the volume, in cm? to 3 significant figures, of B.
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(Total for Question 22 is 5 marks)
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23 The incomplete histogram and the incomplete table give information about the daily K
mean temperature for 184 days measured at Heathrow. 55
None of the daily mean temperatures were less than 5°C and all the daily mean S
temperatures were less than 25°C. S
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Complete the histogram and the table.

(Total for Question 23 is 5 marks)
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24 The functions f and g are defined as
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(a) Find fg(6)
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The function h is defined as
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(c) State the least value of n for which h™! is a function.
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(d) For this value of n, find h™'(x)
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(Total for Question 24 is 8 marks)
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A B

Diagram NOT
accurately drawn

The diagram shows a solid right pyramid ABCDE with a square base ABCD on a horizontal plane.

The vertex E of the pyramid is vertically above the centre of the base.
BC=34m EA=EB=EC=ED=323m

The point M is the midpoint of CE and the point N is the midpoint of BE.
Given that AN + NM = x metres

(a) calculate the value, to 2 significant figures, of x.

22

P 6 6 2 9 4 A 0 2 2 2 4

PMT!

SLRRK
LR
Joteotetess

<
peteetore
v

03

<
RS
%

X
X
o

S0

%

6%,

EIRSLS
P
S HE
AL R
SRR

<
it
KV
258

S
¥ 2o
fedsien

L5

55
o
5%

Teta
by
20058

00000000000000000’0.0.0000000000000000000
53

<%
2REHRS

I,
S EEIELIILIIL
oot e tete o tete e e tetetotetetotete!

hatetete!
%

o:e 0
%o TN
KIS
T
%:%J:
SRR




RS

o5

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

665
RS

b
S

99 %
o
=y
250

O
batoesetets
ISR
LA
soselee?
RLRK

OO
(LR
RIS

“INST

LWk
SRR

%
5%
2etelotet

K

%
X X
RS
QGRS
R

%
CREARRK
a0
LKL
<X

OO
SRR,
RIS

s

XXX,
05620%%!

0
boses
00

K

05508
%!

%5
5%
SR,

K

<55
9%,

0

o
K5
55
CKKS

<535
S
Sogoteseset
RREEKLS

¢
X
5
L5

<

otetete%s

RS

e e
SRS
585

¢
RES
X
ALK
oo
ek
oo%e%

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

0%
RAKEKKL
bt

R :::
PR

35 AN
XXX

258
CRORLRLLELELKS
SRR i SR s
R EEAARLEA> NN [
X RN |
e N e e

KRR
KKK

0% %% %

bove!
SRR

ORARIARKARARAKH

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

(b) Calculate the size, to the nearest degree, of angle BAN.

(Total for Question 25 is 8 marks)
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26 A particle P is moving along a straight line. At time t seconds, the displacement, LK
s metres, of P from a fixed point O on the line is given by GEx

s=52—1¢3 0<t<5 s

At time T seconds, where T > 0, P comes to instantaneous rest. S
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(@) Find the exact value of T.
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(b) Find the total distance travelled by the particle between t=0 and t=5

(Total for Question 26 is 7 marks)

TOTAL FOR PAPER IS 100 MARKS
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