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QUESTIONS

89 questions - 315 marks - 3 sub-topics

SUB-TOPIC N3a

POWERS, ROOTS & INDEX LAWS

Sub-topic N3a - 33 questions - 117 marks - lowest tariff first
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ANSWER >

( )

9 (a) Factorise x?>—x—42

(b) Solve the inequality 3x+ 15<8x+3

5 Show clear algebraic working.

SRXRRXRK

KORRIRARARARRIRIKAKIRARARARARRAKA N

(Total for Question 9 is 5 marks)

10 Given that 150" =1

S IRIRIIIRIIKIKKIRS

X

%

XS
S5
XS
RS
%S

o

(a) write down the value of x.

X
1)
Given that 3% +36=3"
(b) find the value of n.
)£ USSP PP PSR RPN
¢y
(Total for Question 10 is 2 marks)
. J

A



ANSWER >

k
7 2oy
4"

Find an expression for x in terms of k and n

X

(Total for Question 7 is 2 marks)

8 A cinema increased the cost of an adult ticket by 12%
After the increase, the cost of an adult ticket was £18.20

Work out the cost of an adult ticket before the increase.

(Total for Question 8 is 3 marks)

A



ANSWER >

1 2

12 32 x 3% =3"

(a) Work out the value of m

5—10 - 5—4 _ 57!
(b) Work out the value of n

(Total for Question 12 is 2 marks)

13 Expand and simplify 3x(2x — 5)
Show clear algebraic working.

X

XA
Setetetetetetetetetes

G0
L

o
oe%!

<X
RS

(Total for Question 13 is 3 marks)

A



ANSWER >

7

12 Solve 2%=32

B

(Total for Question 12 is 2 marks)

21
55

o0
—
I

13 Use algebra to show that 0.3

(Total for Question 13 is 2 marks)

R

002000 0 0.0 0.0 0.9
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ANSWER >

7 (a) Simplify (42%)°

1

314 x 38 =3m

(b) Find the value of m

(Total for Question 7 is 2 marks)

A



ANSWER >

( )

10 Gemara works as a taxi driver.
Last week, he recorded the following information about the distances he drove.

For the 5 days from Monday to Friday, the mean number of kilometres he drove

was 104
For the 7 days from Monday to Sunday, the mean number of kilometres he drove

was 127
On Saturday, Gemara drove 132 kilometres.

Work out the number of kilometres he drove on Sunday.

QR

XX EXXIXIIIEE,

OO

RIS

kilometres

(Total for Question 10 is 3 marks)

67-10 al-b

11 Express (m k

3
2
j in the form where a, b and ¢ are integers to be found.

(Total for Question 11 is 2 marks)

Q‘\’/ﬂ'
10



ANSWER >

37%x3°
3T —
Find the value of n

7 3"

00000050
SRRRXKS

SO ITe%ee:
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X ERKIKRHXIKRXX KK

IOTOTeLe%e!

0000026200 %6%6% 2626262626 % %%

n=

o%e%

XXX

(Total for Question 7 is 2 marks)

3
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>
R

R0
KRS

8 In a sale, all normal prices are reduced by 17%

RRLRILRL

The sale price of a fridge is 6225 rupees.

Work out the normal price of the fridge.

e
R LRI
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SRR
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JRRRRLLKS

QGEEERKIKHREREKRKS
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20305058
otetetetes

oS

R0
G RRRRRRRKRIRKS

rupees

RS
SRRRRRR

(Total for Question 8 is 3 marks)

Q\?ﬂ
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ANSWER >

g )

13 The straight line L, has equation y = 6 — 2x
The straight line L, is perpendicular to L, and passes through the point (4, 7)

Find the coordinates of the point where the line L, crosses the x-axis.

(Total for Question 13 is 4 marks)

14 128 =4* x 2¢

Work out the value of x.

(Total for Question 14 is 3 marks)

Q\?ﬂ
12



ANSWER >

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

You must write down all the stages in your working.

. . x9
1 (a) Simplify =

8 4

(b) Write pE as a single power of 7

(Total for Question 1 is 3 marks)

2 Change 32.4 m’ into cm’

(Total for Question 2 is 2 marks)

Q\?ﬂ
13



ANSWER >

_é ( N -
.i ) 3

| 12 Given that o =81

find the value of x.

Show clear algebraic working.

(Total for Question 12 is 3 marks)

.. 15
13 Use algebra to show that 0.681 = B

5%
R

SO T ITNTOTOITIIN:
RRLRRLRRLRRLRRLRRRRRR

%S
kS

o
5%

X

2
QXL

(Total for Question 13 is 2 marks)

INZ]
14



ANSWER >

( )

94w’ )_2

11 Simplify fully | —"—

(Total for Question 11 is 3 marks)

12 15 people were asked how long, in minutes, they had been waiting for a bus.

Here are the results.
2 3 3 4 5 6 6 8 9 10 11 13 14 15 18

Find the interquartile range of these times.

...................................................... minutes

(Total for Question 12 is 2 marks)

Q\?ﬂ
15



ANSWER >

4
14 Simplify fully [ 2%

0
Sotoe%tete% %

ORI

de%e%!

(Total for Question 14 is 3 marks)

15 (a) Complete the table of values for y = l(x2 +4)
X

X 0.25 0.5 1 2 4 8

y 16.25 8.5

()]

::
<
)

O
padedesereses

<
ototel

o2
XL

R
o0’

INZ]
16



ANSWER >

18 % (\/ﬁ)4n+6

6 X 92n+8

24 =3

Express x in terms of n
Show your working clearly and simplify your expression.

(Total for Question 24 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS

INZ]
17



ANSWER >

2n+3

14 Given that =33 x3l-2n

find the value of n
Show your working clearly.

n=

100 0000
QR

0000 %%
0%

Je!

(Total for Question 14 is 3 marks)

15 Use algebra to show that 0.7 éé = 42

55

(Total for Question 15 is 2 marks)

Q\?ﬂ
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ANSWER >

(Total for Question 15 is 3 marks)
(Total for Question 16 is 4 marks)

2 +3
7812

i

24°
10a’¢?

16 Make ¢ the subject of the formula ¢

15 Simplify fully (

I
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ANSWER >

8_n
102—7—2

(a) Find the value of n.

1370y % 133 = 13¢
(137)

(b) Find the value of £.

(Total for Question 10 is 4 marks)

INZ]
20



ANSWER >

e N

~ | 8 There are 10 people in a lift.
These 10 people have a mean weight of 79.2kg.

3 of these people get out of the lift.
These 3 people have a mean weight of 68 kg.

Work out the mean weight of the 7 people left in the lift.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA kg
(Total for Question 8 is 3 marks)
9 (a) Simplify ¢°+ ¢
@
(b) Simplify w3 x w’
1)
(¢) Simplify (5xy?)?
(2)
(Total for Question 9 is 4 marks)
. J

Q\?ﬂ
21



ANSWER >

- N\ &

3
14 (a) Simplify fully (x2y*)

(0))
. 3
Given that 3" = —
9y
(b) find an expression for # in terms of x and y.
U= e
(2)

(Total for Question 14 is 4 marks)

INZ]
22



ANSWER >

( )
3 #£=1{21,22,23,24,25,26,27,28, 29, 30}

A={22,24,26, 28,30}
B=1{21,24,27,30}

(a) List the members of the set

(i) AnB

(i) A’

C = {23,25,29}

(b) Using set notation, find an expression for C in terms of 4 and B.

(Total for Question 3 is 3 marks)

4 (a) Simplify (347"

(b) Simplify (21m*n) + 3n”)

(Total for Question 4 is 4 marks)

Q\?ﬂ
23



ANSWER >

11 V2 x16=2"

(a) Find the value of x.
Show your working clearly.

arey
=1

(b) Find the value of n.
Show your working clearly.

(Total for Question 11 is 4 marks)

INZ]
24




ANSWER >

Answer ALL TWENTY TWO questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 (a) Write down the value of m, given that 3* x 3%=3"
T = e
1)
(b) Write down the value of n, given that (5%)7 = 5"
U= e
1)
. . TxT
(c) Find the value of p, given that — =17
22
(2)
(Total for Question 1 is 4 marks)
INZ)

25



ANSWER >

( )

6 (a) Write down the value of x°

@
Given that 27° x 2’ =2"
(b) find the value of n
TS
1
7206 x 7m ( )
Given that T 7_3
7
(c) find the value of m
TS e
(2)

(Total for Question 6 is 4 marks)

INZ]
26



ANSWER >

( )

8 (a) Write 0.000089 in standard form.

(b) Write 8.34 x 10* as an ordinary number.

(Total for Question 8 is 2 marks)

9 (a) Simplify 8 x (41)°

1)
X0+ x73 =xP
(b) Find the value of p
) 2
(1)
(c) Simplify fully (2k2m*)’
2)

(Total for Question 9 is 4 marks)

Q\?ﬂ
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ANSWER >

2 N

- | 5 Each time Evie plays a game against her computer, she will win or lose.

o For each game, the probability that Evie will win is 0.74
L Evie is going to play 300 games against her computer.

5 Work out an estimate for the number of games that Evie will lose.

K5 (Total for Question 5 is 2 marks)

| 6 (a) Simplify m'°+m?

§ k" x kt =k

S (b) Write down the value of n

(c) Simplify (3x°y")?

5 (Total for Question 6 is 4 marks)

Q\?ﬂ
28



ANSWER >

r

12 2" x4’ =4"

(a) Calculate the value of x

2

(b) Simplify fully  (125p%y*)>

2

2

(Total for Question 12 is 4 marks)

13 Robert asked 11 people how many meetings they attended last week.
Here are the results in numerical order.

1 2 4 6 6 8 11 12 13 14

Find the interquartile range of the number of meetings.

17

(Total for Question 13 is 2 marks)

Q\?ﬂ
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ANSWER >

4 )
10 (a) Simplify  (2p)” where p > 0
ey
y9 % y—3 _ yn
(b) Find the value of n
M=
ey
(c) Simplify fully  (5a'c’)’
(2)
(Total for Question 10 is 4 marks)
. J
INZ]

30



ANSWER >

-
5 7
4 xXxx' =x"

(a) Find the value of m

KK
R

00000

<
Setetetetet

8§ . .3 _ _n
y =y =y
(b) Find the value of n

1902 0.0:0
8888

I RIILIILIIL,

S
Il
%

6%%

~

[

~'
%

0000:%:%%

¢) Simplify fully (54%°)°
(©) plify fully

066
stototatotetotetets

o2
SR

0200

QOCEKR
QRRZLRL

XX
foise

(Total for Question 4 is 4 marks)

oOo%
2020 a0

5 In a sale, normal prices are reduced by 28%
The sale price of a watch is 198 euros.

XXX
RRRRIRLERS

BB

Work out the normal price of the watch.

(Total for Question 5 is 3 marks)

Q\?ﬂ
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ANSWER >

is an integer.

. x> +5x — » where b i
lox’+60x L P

5x2—180

4x* —4x-120

Find the value of p

Show clear algebraic working.

(Total for Question 23 is 4 marks)

RIS
2RREEELELLLLRRHLLILLLLILILE

R RREBEBBBEES

QR
QR
o
o
0%
QR
<
o
QR
%
o%
o%

S RRIIRLRILKS

IR
QOQEIELRILRILLRLRILLIELLEILRLLRELLIRLLILKK

AL AAAAAAAAS
SLRLRLRELRLILIRISRIRELLRLERELELEKEKELELIRIELRILRLRELRSEELELELELIELIELIRIERRARILRELRELEKKL QLRLRLRLIRLRLAIRIKK

%
%
o%
%
%
%
oS
%
%
%
%
%

GO 0,0099%

%

32



ANSWER >

( N
26 Find the values of n such that
104 x 23(n2—5n) % 52(1-2m) .
202 -
Show clear algebraic working.
(Total for Question 26 is S marks)
TOTAL FOR PAPER IS 100 MARKS
L J
INZ]

33



ANSWER >

( )

24 Given that
2"=2""x 16" x 8
and
x>0

find an expression for x in terms of n
State any restrictions on n

(Total for Question 24 is 5 marks)

INZ]
34



ANSWER >

7

6 (a) Write down the value of 5°

57 %573
-
(b) Find the value of £

5k

1000000 0. 0.0
Se%etetotetetetetetetet!

CRLRLES

ote?

0000020 %0009
SEOE&

%
o

SRR

%
X

()
(c) Simplify fully (2a’4e5 )3

.

29

<X

(%

XX
ofetetete%e!

o%
<

(2)
(Total for Question 6 is 5 marks)

INZ]
35




ANSWER >

r

14 (a) Giventhat ¢ =3* and b =3"
express in terms of ¢ or b or a and b,

(1) 32x

(ii) 3+

(iii) 37!

3)
a=3 and h=3
ab = 2187
a*b = 177147
(b) Work out the value of x and the value of y.
Show your working clearly.
x =
y =
3)

(Total for Question 14 is 6 marks)

INZ]
36



ANSWER >

( )

0 %e%%
3535

XX

0958

%

KL

00%e%%

3
15 (a) V2 = > =2
162

O

X IHKAIH X
LRI,

(008,

Work out the value of n
Show your working clearly.

%
R85

(%

o%6%%

oY

020

%

o
<
o

XX

%
(%

o%

oS
0%

(O
SR

XX XX
OELLERIBLLK,

<
35

(b) Find 4% of 4.5 x 10"
Give your answer in standard form.

XX
02020222020 %%

Pede%%

e

(Total for Question 15 is 6 marks)

INZ]
37



SUB-TOPIC N3b

STANDARD FORM

Sub-topic N3b - 32 questions - 108 marks - lowest tariff first

38



ANSWER >

) ( N
7 Here are the first four terms of an arithmetic sequence.
6 10 14 18
(a) Find an expression, in terms of n, for the nth term of this sequence.
@)
(b) Write down an expression, in terms of n, for the (n + 1)th term of this sequence.
1) :
(Total for Question 7 is 3 marks) j'
8 (a) Write 1390000 in standard form.
1)
(b) Write 0.005 in standard form.
1)
(Total for Question 8 is 2 marks)
U J

Q\?ﬂ
39



ANSWER >

( )

5 (a) Factorise fully 15y* + 20uy’

(2)
5-8x
(b) Solve 4 -3x= 4
Show clear algebraic working.
X = e
3)

(Total for Question 5 is 5 marks)

6 (a) Write 2840000000 in standard form.

(b) Write 2.5 x 10 as an ordinary number.

(Total for Question 6 is 2 marks)

Q\?ﬂ
40



ANSWER >

-
7 &=14,5,6,7,8,9,10,11, 12, 13, 14, 15}
AN B={5,10,15}
B’ ={7,8,9,11, 12, 13, 14}
A'=1{4,6,7,8, 14}
Complete the Venn diagram for this information.
&
A B
(Total for Question 7 is 3 marks)
8 a=42x10" b=3x10"
Work out the value of a x b
Give your answer in standard form.
(Total for Question 8 is 2 marks)
\

Q\?ﬂ
41




ANSWER >

( )

8 (a) Write 0.000089 in standard form.

(b) Write 8.34 x 10* as an ordinary number.

(Total for Question 8 is 2 marks)

9 (a) Simplify 8 x (41)°

1)
X0+ x73 =xP
(b) Find the value of p
) 2
(1)
(c) Simplify fully (2k2m*)’
2)

(Total for Question 9 is 4 marks)

Q\?ﬂ
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ANSWER >

( )

5 Nancy has some coins with a total value of 85 pence.
She has only 2 pence coins and 5 pence coins.
The ratio
number of 2 pence coins : number of 5 pence coins = 1:3

Nancy has more 5 pence coins than 2 pence coins.

How many more?

(Total for Question 5 is 4 marks)

6 (a) Write 76000000 in standard form.

(b) Write 5.4 x 10* as an ordinary number.

(Total for Question 6 is 2 marks)

Q\?ﬂ
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ANSWER >

r

13 Here are the numbers of eggs laid by some hens on each of 11 days in June.

9 10 12 15 17 18 19 19 20 25 26

Work out the interquartile range of the numbers of eggs.

(Total for Question 13 is 2 marks)

OIS
R R

R

X
ookt

00 %%
Setates

LK

14 Work out 6.7 x 10'% + 3 x 103

Give your answer in standard form.

(Total for Question 14 is 2 marks)

00000 00 0 0 0 0 0 0 0 00 000
et ete e

XX

RRORERREREE

Q\?ﬂ
44




ANSWER >

5 (a) Write 8 x 10* as an ordinary number.

(b) Work out (3.5 x 10%) = (7 x 10%)
Give your answer in standard form.

(Total for Question S is 3 marks)
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( R

20 a =125 x 10" where n is an integer.
3

Find an expression, in terms of n, for a*
Give your answer in standard form.

(Total for Question 20 is 3 marks)
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1 8 A=3*x5x7 B=3"x5x7x11
(a) Find the highest common factor (HCF) of 4 and B.

= (b) Find the lowest common multiple (LCM) of 4 and B.

(Total for Question 8 is 4 marks)

9 (a) Write 840000 in standard form.

1)
(b) Work out (6 x 107) = (8 x 107?)
Give your answer in standard form.
(2)
(Total for Question 9 is 3 marks)
. J
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( )

6 (a) Write 7.8 x 10 as an ordinary number.

ey
4 3
(b) Work out 5.6 x10* +7 x 10
2.8x1073
Give your answer in standard form.
()

(Total for Question 6 is 3 marks)

7 (a) Expand and simplify (m — 8)(m + 5)

(b) Factorise fully 5y + 20y?
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( N ¢

10 The table shows information about the surface area of each of the world’s oceans.

Surface area in
Ocean .
square kilometres
Pacific 1.56 x 10¢
Indian 6.86 x 107
Southern 2.03 x 107
Arctic 1.41 x 107
Atlantic 1.06 x 10¢

(a) Work out the difference, in square kilometres, between the surface area of the
Atlantic Ocean and the surface area of the Indian Ocean.
Give your answer in standard form.

....................................................... square kilometres

()
The surface area of the Pacific Ocean is k times the surface area of the Arctic Ocean.
(b) Work out the value of £.
Give your answer correct to the nearest whole number.
K=
ey
(Total for Question 10 is 3 marks)
\ J
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™)
8 The table gives the length of the coastline, in kilometres, of each of five oceans.
Ocean Length of coastline (km)
Arctic 4.539 x 10°
Atlantic 1.119 x 10°
Pacific 1.357 x 10°
Indian 6.653 x 10*
Southern 1.797 x 10*
(a) Which ocean has the greatest length of coastline?
ey
(b) Calculate the difference between the length of the Atlantic Ocean’s coastline and the
length of the Southern Ocean’s coastline.
Give your answer in standard form.
...................................................... km
(2)
(Total for Question 8 is 3 marks)
9 Solve x*—21x+20=0
Show your working clearly.
(Total for Question 9 is 3 marks)
\ y,
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( N
12 a=6x 10%
Work out the value of &*
Give your answer in standard form.
(Total for Question 12 is 3 marks)
L J
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4 N &

10 The table gives information about the population and the total amount of money,
in dollars, spent on healthcare for two countries in 2016

Country Total population Total spent on healthcare ($)
Austria 8.7 x 10° 42x10"
Luxembourg 6.3 x 10° 3.7x10°

Work out how much more was spent per person on healthcare in Luxembourg than
in Austria.
Give your answer correct to the nearest whole number.

....................................................... dollars

(Total for Question 10 is 3 marks)
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~
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA cm
(Total for Question 8 is 5 marks)
9 (a) Write 6.25x 10™ as an ordinary number.
@
(b) Work out (2.4 x 10'%) + (9.6 x 10%)
Give your answer in standard form.
(2)
(Total for Question 9 is 3 marks)
J
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7

7 (a) Expand 4x(x—5)

(b) Factorise y*>—9y + 20

(Total for Question 7 is 3 marks)

8 (a) Write 5.6 x 10 as an ordinary number.

6 x10°
2.1x10* +9x107°

(b) Work out

Give your answer in standard form.

X
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G0
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o
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(Total for Question 8 is 3 marks)
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( )

9 The table gives the amount of rice produced by each of two countries in 2020

Country Amount of rice (tonnes)

Indonesia 3.5% 107

Argentina 8.2x10°

(a) Write 3.5x 10" as an ordinary number.

In 2020, Japan produced 6 780000 more tonnes of rice than Argentina.

(b) Work out the amount of rice Japan produced in 2020
Give your answer in standard form.

...................................................... tonnes

(Total for Question 9 is 3 marks)
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¢y
2

(Total for Question 9 is 3 marks)
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ANSWER >

r

7 The table shows the volumes, in km?, of four oceans.

Ocean Volume (km?)
Arctic Ocean 1.88 x 107
Atlantic Ocean 3.10 x 108
Indian Ocean 2.64 X 108
Southern Ocean 7.18 x 107

(a) Write 7.18 X 107 as an ordinary number.

@
(b) Calculate the total volume of these four oceans.
km3
(2)
The volume of the South China Sea is 9 880000 km?
(c) Write 9880000 in standard form.
ey

(Total for Question 7 is 4 marks)

Q\?ﬂ
57



ANSWER >

a A
7 (a) Write 5.7 X 10° as an ordinary number.
ey
(b) Write 0.004 in standard form.
ey
(¢) Work out 2x10* +3x10°
©) ool T 4 %102
(2)
(Total for Question 7 is 4 marks)
8 On Ist January 2016 Li bought a boat for $170000
The value of the boat depreciates by 8% per year.
Work out the value of the boat on 1st January 2019
Give your answer correct to the nearest dollar.
S
(Total for Question 8 is 3 marks)
. J
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( )

5 (a) Write 5.7 x 10 as an ordinary number.

: ’
(b) Write 800000 in standard form.
3 W
: Work out 3x10° - 2.7 x10*
| (© Workou 6% 107
-
(2)

(Total for Question S is 4 marks)

6 A rocket travelled 100km at an average speed of 28 440 km/h.

Work out how long it took the rocket to travel the 100km.
Give your answer in seconds, correct to the nearest second.

4444444444444444444444444444444444444444444444444444444 seconds

(Total for Question 6 is 3 marks)
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( )

3 (a) Write 2.46 x 10° as an ordinary number.

ey
(b) Write 0.000 74 in standard form.

1)
(¢) Work out (5.6 x 10%) + (2.3 x 10%)

(2)

(Total for Question 3 is 4 marks)
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( N
6 (a) Write down the value of y°
@
141 140
(b) Work out 9.6 x10™ + 6.1x 10
3.2x10
Give your answer in standard form.
3)
(Total for Question 6 is 4 marks)
L J
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| 8 The table shows the populations of five countries.

25 Country Population

s China 1.4 x 10°

5 Germany 8.2 x 107

3 Sweden 9.9 x 10°

Fiji 9.1 x 10°
5 Malta 43 x 10°

(a) Work out the difference between the population of China and the population of Germany.
Give your answer in standard form.

k2 Given that

. | .
5 population of Fiji = % x population of Sweden

S (b) work out the value of &.
S Give your answer correct to the nearest whole number.

(Total for Question 8 is 4 marks)
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( )

8 (a) Write 5 x 10* as an ordinary number.

ey
(b) Write 0.00006 in standard form.
@
(c) Work out (4 x 10°2) =+ (1.6 x 100)
Give your answer in standard form.
()

(Total for Question 8 is 4 marks)
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e N 8
9 The table gives information about the population, correct to 2 significant figures, of each
of five cities in 2018
City Population (2018)
Ahmedabad 7.7 % 10°
Barcelona 5.5x10°
Chicago 8.8x 10°
Lagos 1.3 x 107
Tokyo 3.7%x 10
(a) Write 8.8 x 10° as an ordinary number.
1)
(b) Which of these cities had the least population in 2018?
1)
(c) Work out the difference between the population of Tokyo and the population of
Ahmedabad in 2018
Give your answer in standard form correct to 2 significant figures.
(2)
(Total for Question 9 is 4 marks)
\ y,
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e ™)
9 (a) Write 5.87x10™* as an ordinary number.
@
(b) Write 84 000 000 in standard form.
@
The number of neurons in a human brain is 8.5x10"
The number of neurons in a monkey brain is 1.47x10°
The number of neurons in a human brain is K * the number of neurons in a
monkey brain.
(¢c) Work out the value of K
Give your answer correct to one decimal place.
K =
(2)
(Total for Question 9 is 4 marks)
\ y,
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7

9 (a) Write 6.04 x 10° as an ordinary number.

0 %e%%
3535

XX
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ey
(b) Write 0.00007 in standard form.
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o
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1)
7.6 x 10'°
4x10° -2 x10*

Give your answer in standard form.

(c) Work out

XX XX
OELLERIBLLK,

<
35

XX
UK IKLLLL

Pede%%

e

(2)
(Total for Question 9 is 4 marks)

INZ]
66




ANSWER >

( )

8 (a) Write 520 million in standard form.

00000
SRRRXKS
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4y

X XK KK IKERKRL

(b) Write 8.79 x 10~ as an ordinary number.

KSR IKRXIRRX KK

0%%%

(c) Work out (5 x 10*) x (7 x 10™*)
Give your answer in standard form.
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(Total for Question 8 is 4 marks)
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ANSWER >

9 A rainwater tank contains 2.4 x 107 raindrops.
The rainwater tank also contains 1.75 x 10° bacteria.

(a) Work out the number of bacteria per raindrop in the tank.
Give your answer in standard form correct to 2 significant figures.

3)
A drop of rainwater contains 5.01 x 10*' atoms.
In a drop of rainwater the number of atoms is 3 times the number of molecules.
(b) Work out the number of molecules in the rainwater tank.
Give your answer in standard form correct to one significant figure.
....................................................... molecules
(2)

(Total for Question 9 is 5 marks)
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-
7 (a) Write 9.32 x 10 as an ordinary number.

1)
(b) Work out 3 x 10° — 6 x 10*
Give your answer in standard form.
(2)
(c) Work out (3 x 10%) x (6 x 10%)
Give your answer in standard form.
()

(Total for Question 7 is 5 marks)
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e N ¢
11 The table gives the average crowd attendance per match for each of five football clubs
for one season.
Football club Average crowd attendance
Monaco 9.5 x 10°
Chelsea 4.2 x 10*
Juventus 3.9 x 10*
Oxford United 8.3 x 10°
Barcelona 7.7 % 104 ,
(a) Find the difference between the average crowd attendance for Barcelona and the /
average crowd attendance for Monaco. &
Give your answer in standard form. &
(2)
Antonio says,
“The average crowd attendance for Chelsea is approximately 50 times that for Oxford United.”
(b) Is Antonio correct?
You must give a reason for your answer.
(2)
During last season the cost of a ticket to watch Seapron United increased by 15% and
then decreased by 8%
(c) Work out the overall percentage change in the cost of a ticket to watch Seapron
United during last season.
....................................................... %
(2)
(Total for Question 11 is 6 marks)
. J
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SURDS

Sub-topic N3c - 24 questions - 90 marks - lowest tariff first
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ANSWER >

(b) Show that the ratio
total surface area of the cylinder: total surface area of the sphere
is the same as the ratio

volume of the cylinder: volume of the sphere

(&)

(Total for Question 17 is S marks)

8
18 Show that ﬁ can be written in the form n + \/; , where n is an integer.

Show your working clearly.

(Total for Question 18 is 3 marks)
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s ( R N
| 16 Show that i‘/g—\/g can be written in the form a + b\/2_, where a and b are integers.

s -1

Show each stage of your working clearly and give the value of @ and the value of b.
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(Total for Question 16 is 3 marks)
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( )
20 The area of a rectangle is 18 cm?

The length of the rectangle is (\/7 + 1) cm.

Without using a calculator and showing each stage of your working,

find the width of the rectangle.
Give your answer in the form ax/b + ¢ where a, b and ¢ are integers.

(Total for Question 20 is 3 marks)
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(b) Work out an estimate for the number of these plants with a height greater than 40 cm.

(Total for Question 18 is S marks)

6
19 Without using a calculator, rationalise the denominator of ﬁ

Simplify your answer.
You must show each stage of your working.

555%%
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(Total for Question 19 is 3 marks)
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(Total for Question 17 is S marks)

18 Given that (8 —Jx )(5 +x ) = y\/y_c + 21 where x is a prime number and y is an integer,

find the value of x and the value of y.
Show each stage of your working clearly.

(Total for Question 18 is 3 marks)
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17 Express \/58 0 in the form ~/a + b where a and b are integers.

Show each stage of your working clearly.

(Total for Question 17 is 3 marks)
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J12
J3+2

can be written in the form a +~/b where a and b are integers.

17 Show that

(Total for Question 17 is 3 marks)
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7

13 a=+8+4
b=+/8-4

(a — b)(a + b) can be written in the form y\/@

Find the value of y
Show your working clearly.

(Total for Question 13 is 3 marks)
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5
16 Without using a calculator, show that \/512 1~ (\/5 ) =232 +12

Show your working clearly.

(Total for Question 16 is 3 marks)
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ANSWER >

~
23 N o
16 Show that W can be written in the form a + Ja where a is an integer.
Show your working clearly.
(Total for Question 16 is 3 marks)
6+5
17 Make x the subject of y =3 2T
x+4
(Total for Question 17 is 4 marks)
J

Q\?ﬂ
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145 . .
17 Show that m can be written in the form a + /b where a and b are integers.

Show each stage of your working clearly.
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(Total for Question 17 is 3 marks)
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( )

4
16 Show that 3\/5—7 can be written in the form @ — /b where a and b are integers.
_F

Show each stage of your working.
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(Total for Question 16 is 3 marks)
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ANSWER >

+/4b

16 (a) Rationalise the denominator of —\/E where a is an integer and b is a prime number.
a—

Simplify your answer.

. 3)
. y x"
(b) Given that ( —] = — wherex #y
X y
find the value of m.
m =
@

(Total for Question 16 is 4 marks)
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3+48
21 Express \/_—\/_2 in the form p + \/E where p and ¢ are integers.

Show each stage of your working clearly.

(Total for Question 21 is 4 marks)

Turn over for Question 22

INZ]
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7

18 Solve \/g(x—Z\/g)=x+2\/§

Give your answer in the form a + b3 where a and b are integers.
Show your working clearly.

NN
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de%e%!

(Total for Question 18 is 4 marks)
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-
17 Given that 8Jm +~49m —\9m = k/m
where £ is an integer and m is a prime number,
(a) work out the value of k&
K=
ey
5-+/18
(b) Show that —\/_ can be written in the form a + h~/2
1-+2
where « and b are integers.
Show each stage of your working clearly.
3)
(Total for Question 17 is 4 marks)
L
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( )

23 The diagram shows a cuboid with a square cross section.

Diagram NOT
accurately drawn

xcm

(2\/_ - 3)cm

The volume of the cuboid is (13 +6 \/g)cm3

Without using a calculator, find the value of x
Give your answer in the form a + Jb where a and b are integers.
Show your working clearly.
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(Total for Question 23 is 4 marks)

Turn over for Question 24
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Find the value of n

(0))

in the form ¢ + d where ¢ and d are integers.

7
-3
Show your working clearly.

2

(b) Express

(®))

(Total for Question 17 is 4 marks)
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7

17 (a) Express +/675 in the form n\27 where n is a positive integer.
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(b) Show that f/%—\/il can be written in the form a + bv/2 where a and b

are integers.

3)
(Total for Question 17 is 4 marks)
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( )

5
15 (\/5 ) = k\/3 where k is an integer.
(a) Find the value of k&
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(b) Show that can be written in the form ¢ + vJd

CRRRKS

21
3-2

where ¢ and d are integers.
Show each stage of your working clearly.
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(Total for Question 15 is 4 marks)
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s N
21 (a) Show that 45 +v20 = 55 .
Show your working clearly. -
@)
2 .
b) Express ———— in the form + -
(b) Express —==— p+a
where p and g are integers.
Show your working clearly. 7
(2) :
(¢) Express x?+ 6~/2x— 1 in the form (x+ay+b
Show your working clearly.
(2) :
(Total for Question 21 is 6 marks)
L J
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e ~

/ 17 (a) Show that (6 + 2\/5)2 = 12(7 + 4\/5)

Show each stage of your working.

(&)

274" 3
(b) Simplify fully s

(Total for Question 17 is 6 marks)
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( )
19 (a) Simplify 82 x 4°
Give your answer in the form 2“ where « is an integer.
Show each stage of your working clearly.
3)
S
Given that »n' ¥ = (E) where n >0
(b) find the value of n.
TS o
“)
(Total for Question 19 is 7 marks)
. J
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< QUESTION

9 @) 2 M1  for (x+6)(x+7)
(x+6)(x—7) Al for (x + 6)(x — 7) or (x — 7)(x + 6)

isw roots given if candidate solves the
quadratic =0

(b) 3x—-8x<3-150r15-3<8x—3x 3 M1 accept as equation or with the wrong
inequality sign.

—5x<-120r 12 <5x M1 accept as equation or with the wrong
inequality sign.
X>24 Al 12

Accept 2.4 <xor x> = oe
allow (—92,2.4)
award M1 M1 AQ for 2.4 with = sign or no

inequality or incorrect inequality sign.
Total 5 marks

10 (3 0 1 B1 condone 150°
(b) -2 1 B1 condone 3*
Total 2 marks
11 See appendix 1 3 M1  fory = x correctly drawn

solid or dashed line accepted
M1 indep forx =4 and y = -2 correctly

drawn
solid or dashed line accepted
Correct region Al for correct region identified
identified region may be shaded or left unshaded

Condone missing label if region is clear
and no contradictory labels

Total 3 marks

&Q’/‘
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< QUESTION

(d) 5cd?(2c?+3d%)| 2 | B2 for 5cd(2c? +3d?)

B1 for a correct partial factorisation eg 5(2¢%d® +3cd*)
or cd?(10c? +15d?) or 5d?(2¢® +3cd?) or
5¢(2¢%d® +3d*) 5cd(2c?d + 3d3) etc
or 5cd?(a 2 term expression with just one error)
Total 8 marks

T @@ or 2 ML for writing 4" as (2*)" or 2> or
(4" )2 oeeg 2 +27" =2" for writing each term in terms of 4 ie
or

1 1
2 =42 and 2 =42
1
1 1 AR . . .
- PR 42 If these things are seen in working, award
2'=47 and 2°=47 oeeg - =4° this mark even if followed by incorrect
working — if not a choice of methods

k-2n Al allow 27

Total 2 marks

£
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< QUESTION

11 2x+y<6 B3 oe for all three correct
2y <5x+1 (B2 oe for any two correct)
3y+2x>4 (B1 oe for any one correct)
2x+Yy <6 equivalentto y <-2x+60e
2y <5x+1 equivalentto y <2.5x+0.50e
3y+2x2>4 equivalentto y > —g x+§ oe
Allow the following inequalities
2X+Yy<6 oe
2y <5x+1 oe
3y+2x>4 oe
Total 3 marks
12 (a) 9 1 Bl oe
10
(b) -6 1 |BL
Total 2 marks

£
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< QUESTION

12

27 =25 or4x=5o0r —gx:l oe

Correct answer scores full marks (unless from obvious

incorrect working)

M1

Al

oe allow eg S
-4

Total 2 marks

Q\?ﬂ
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< QUESTION

@

7 x 5 x 14 (= 490) oe or
7 x 14 (=98) and 400 + 5 (= 80)

M1 for working out the pay per week or
pay per day

“490” — 400 (= 90) or
“98” _«g0” (= 18) or
“98” + “80” oe or “490” -+ 400 oe or 1.225 oe

M1

"90"

400
E(xmo)(: 0.225) oe or
50"

£x100(=122.5) oe or
50"

"498" x100(=122.5) oe or

“1.225” — 1 (= 0.225)

(x100)(=0.225) oe or

M1 dep on M2

Correct answer scores full marks (unless from
obvious incorrect working)

Al oe allow 23% with M3 awarded

(b)

E.g. 1-0.06 (=0.94) or
100(%) — 6(%) (= 94(%)) or

23030 (= 245) oe
94

M1

E.g. 23 030 + “0.94” or
23030 + “94” x 100 or
23030 x 100 + “94” or
“245” x 100

M1

Correct answer scores full marks (unless from
obvious incorrect working)

24500

Al

Total 7 marks

102
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(@) 1 B1 cao
(b) -6 B1 Allow 3°°
Total 2 marks
(@) —4x>17-9or —4x>8or M1 for a correct first step
9-17 > 4xor —8>4xor Condone = rather than > or any other sign
9 17 9 17 for this mark.
Z—X>=-0e0r ——+X<——08€
4 4 4 4
Correct answer scores full marks (unless from X< -2 Aloeeg -2>X
obvious incorrect working) (sight of correct answer in working space
and just (x =) —2 on answer line gains M1
only)
(b) y>2 B3 for all 3 correct
X<6 Allow 2<y,6>xand x>y
y<Xx B2 for 2 correct

B1 for 1 correct
Allow < and > signs

SCB2: y<2, y>xand x>6 (forall 3)
Allow < and > signs

Correct answer scores full marks (unless from
obvious incorrect working)

Total 5 marks

£
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< QUESTION

11 mk* 2 | B2 oeforall 3 correct eg125*m°k™ or
125 1 meks
125
Accepta=9,b=15and c =125
mPk*

B1 for a quotient in the form of

or

a product in the form r*mPk® where 2

from p or g or r are correct
91,15

eg MX " or 125m*k*®
25

9 15
Allow m°k or 2 or 125 *m°or L or
125 125

125k** s0 long as not added to any other
terms

Accept two from a=9orb=15or
c=125

15

Accept y125*m°k* or

9
ymk where y is
125

constant

Total 2 marks

12 (a) D 1 B1allow d
(b) C B1 allow ¢
(c) B 1 Bl allow b

[N

Total 3 marks

£
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< QUESTION

4 @ 1,2,3,56,7 1 | B1 inany order with no repeats
(@)(ii) 4,5,7,8,9, 10 1 | B1 inany order with no repeats
(b) eg 2(or3or2and3)isamember | 1 | Bl for identifying the element 2 or 3 or
1.2 (or 3 or 2 and 3) is in both sets oe of Aand B 2 and 3 with a correct explanation to
2. Aand B have 2 (or 3 or 2 and 3) oe show they know the meaning of
3.2 (or 3or 2 and 3) is common oe intersection and empty set
4.2 (or 3or2and3) is in the
intersection oe If students mention a number that is
5. AnB= {2,3} oeor ANB= {2} oe or common, it must be correct
ANB={3}oe
6. They share 2 (or 3 or 2 and 3)oe
7. As 2 and/or 3 are factors of 6 and also
prime numbers oe
Allow sector for set
This is not an exhaustive list
(c) 1,56,7 2 | B2 forl,5,6,7
(B1 for three correct values with no more

than one incorrect or for four correct
values with no more than one
incorrect)

Total 5 marks

£
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< QUESTION

VBI(=9)or9or9x9(=81) M1 for method to find the length of the side of
the square (may be seen on the diagram)

4 x “9” (=36) oe M1  for the perimeter of the square
(the first M mark can be implied by 36)

eg M1 for a correct expression for the

7x“97(=28.2(743...) or 97) circumference for using 27r or 7D
(the first M mark can be implied by
28.2(743...) rounded or truncated to 1 dp or
by 97)

Working not required, so correct 64.3 Al accept 64.26 — 64.3

answer scores full marks (unless from
obvious incorrect working)

Total 4 marks

£
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(a) | eg M1 for a correct first step — multiplying both
2f=12f-51or sides by 3 correctly and expanding to find
P T f ot Y oro3f—2f-850r 21 =125l or2f =51+ 12f

3 2 2 3 2
or
f—6f —%or f—6f - 255 or
2 writing the RHS as 2 terms each over 2
17=4f -=for17=4f -06for17=4f -0.7f or
2 3 (Allow decimals to 1dp or better —
3 f-4f =-170r 067 —4f —-170r 071 —4f =17 rounded or truncated)
eg M1 fora correct 2 term equation in the form
-10f =-51 or af=b
10f=51or
5f 17 ft the following equations only
357 2f =12f— 17 oe
51 2f =4f-51 0e
5f=?or 6f =12f 51 oe
10f .
17= = or (Allow decimals to 1dp or better —
3.3f=17or rounded or truncated)
_1of _ —170r
3
-3.3f=-17
Working required 51 Al (dep on at least M1) oe
10

£
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< QUESTION

6 (b 1 1 [ BL
(© 3a°h* 2 B2 for 3a°h* oe

B1 for a product in the form kaPh? where 2 from k, p or
q are correct (allow multiplication signs)

12a°h*
eg 5a°h* or aT

(Allow 3a° or a®h* or 3h* as long as not added to any
other term)

(d) 4Cy(Ex*+3y°)| 2 | B2 for 4x’y(5x% +3y°)

B1 for any correct factorisation with at least a 2 term
factor outside the bracket

eg 2x3y(10x% + 6y°%) or x*y(20x° +12y°*) or
2x(10x% + 6x%y*) or 4y(5x° +3x°y®) or

4% (5x%y +3y*) etc

or the correct highest common factor and a 2 term

expression with at most one incorrect term
eg H3y(5x2 + ...) or A3y (... + 3y°)

Total 8 marks

7 eg 2 | M1 foracorrect application of an
3 5 -2 index rule as a first ste|
3 or (37)x3° or 3 or @ or () or 37 (x3*)oe or P
(310) 32 3 .
a correct calculation for n
or
—2+5-10 oeor
—12+50eor
3-100e
Working not required, so correct answer scores full -7 Al Allow 37
marks (unless from obvious incorrect working)
Total 2 marks

£
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< QUESTION

14 27 = 42X x 2% or 128 = (22)%* x 2% ML Replacing 128 by 2 or 4 by 22
7 =2(2x) + x M1
1.4
Al oe
Total 3 marks
15 (i) 19 B1
@) 5 B1
(i) 29 B1
Total 3 marks

Q\?ﬂ
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< QUESTION

International GCSE Maths

Apart from Questions 3, 7b, 12, 17, 20, 22 the correct answer, unless clearly obtained by an incorrect method, should be taken to

imili a correct method

1 G X 1 Bl
(b) eg P x =72 0or B+ =Tor 7P xT*or 7*+ 7 2 M1  for one correct step — must be
=Tor7¥x7 or 72 +P=712"73 written as a power of 7
7 Al for7’
Total 3 marks
2 32.4 x 100° 2 M1 for 32.4 x 100° oe
32400 000 Al for 32 400 000 accept 3.24 x 107

Total 2 marks

£
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< QUESTION

11 410 B2 (Bl for 4e or ke'®)
A correct first step eg M1  or for 16y? where p # —4
4
vy Yy 2 16 1 1
For 5 or 0.06%5 or ; or 7or v/ or 3
| %))
16y“‘ Al
4x-2 5-3x M1  for clear intention to multiply all

egl2x —12x 2 =12x6or terms by 12 or a multiple of 12

eg4(4x-2)-3(5-3x)=12x60r i
or to express LHS as two fractions

4(4x-2) 3(5-3x) over 12 or a multiple of 12 or as a

T T (=6)or single fraction with a denominator
of 12 or a multiple of 12

eg w(= 6) oe (if expanded numerator, allow one

12 sign error)

eg 16x—8-15+9x=6x12 M1  expanding brackets and
multiplying both sides by
denominator with no more than
one sign error

eg16x+9x=72+8+15 M1 for correct rearrangement of a
correct equation with terms in x
isolated

3.8 Al oe, award full marks for a correct

answer if at least M1 scored

Total 8 marks

£
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< QUESTION

12 , 3 3 , 3 (@) M1 replacing 81 with 3* or 9% with (32> (or 3%)
3 = O 8l= @ 9 =g or 8l= I or replacing 81 with 92 or 3*with (9%%)
(in an equation)
eg4+6x=xo0rd=x-2(3x)oe |eg2=0.5x-3x0e M1 acorrect equation using powers
—0.8 3 Al oe, dep on at least M1
Total 3 marks
13 e.g. x = 0.681 and 100x = 68.18 M1 e.g. two decimals that when subtracted
or 10x = 6.81 and 1000x = 681.81 give a finite decimal (must show
understanding of recurring figures by ‘dot’
or at least 2 lots of 18 or 81 after the
decimal point). Algebra required, use of
any letter.
99x = 675, x = 675 _ 15 show | 2 | Al dep for completing the ‘show that’
X =010 X= 99 22 arriving at given answer from correct
working.
or990x=675,x=@=Eoe 9
990 22
Total 2 marks

£
112



< QUESTION

11 (definition of part: there are 3 parts: one part 3 M1  Fully correct cancellation of any two parts of
is the number, one part the letter t and one indep their fraction at any stage of working

part the letter w

Definition of terms: there are 6 terms: 2
number terms, 2 terms in t and 2 terms in w)

M1  correctly apply the negative power to the whole
indep of their bracket (all parts or all terms)

or
correctly square all parts or terms of their
bracket
or
correctly apply the negative power AND square
of at least two parts (maybe 4 terms) of their
bracket

4t'w? Al Allow (2t2w)? after the correct answer

ALTERNATIVE

3 M2 2 correct terms (M1 for 1 correct term)
at'w? Al Allow (2t?w)? after the correct answer
Total 3 marks

12 13-4 2 M1 For selecting 4 and 13
9 Al

Total 2 marks

£
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< QUESTION

14

5

4y

3x°

B3

X—2 y5

Accept %x'zy5 or oy 3 or 1.3x°%y°

Yy~ oe NB: Must see 4 and 3

1 1 1 1
and not 162 or 92 0r16 2 or 9 2 (allow use of 1.3[33..])

If not B3 then B2 for 2 of:
correct fraction (%orl_é)(allow use of 1.3[33..]) or

2 . -
x term correct (X° on denominator or X on numerator) or

5 .
y term correct (Y* on numerator or y~>on denominator)

If not B2 then B1 for 1 of :

correct fraction or x term correct or y term correct

or

for one of

applying negative power to at least 3 out of 4 of 9, x4, 16, y*°or
applying square root to at least 3 out of 4 of 9, x*, 16, y*°

1.
10 -4 —X 2
eg at least 3 of the 4 parts of 16y4 or 16)510 or 2 or3—x5
9x 9y 1 0 4y
16 y

Total 3 marks

£
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< QUESTION

24

3 3
2x3x3x(32)"M8 3% 32048
2% 3% 32200 or 32(2n+8)

V27 to be changed to a power of 3 and
not 3v/3 unless recovered

M1  For2of:
e writing18as2 x 32oeand 6as2 x 3
OR cancelling 6 & 18 fully

3 1
o writing /27 as 32 or 3x32
OR (\/ﬁ )ms as (3 )ZM or 3

e writing 9 as 32 OR 92" as 32" gr 3"+t

353609 0 g oL5(@ns6)

€g 3416 or 3n+16 or 3220+9) or
32 5 369 gent
3% 3416 or 37 oe or

eg 36n+11 — 3x X34n+170e

M1  For a correct expression or equation using only powers of 3
(powers of 3 but not necessarily a single power)

2n—6

Al  oeeg2(n—3)depon M1

Total 3 marks

£
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< QUESTION

14 I (= 3P ><31—2n) M1 For one rule of indices used to correctly
combine two or more of the given
or expressions (do not need part in brackets)
32n—1 (: 33 x 31—2n )
or (must include algebra)
(32n+3 =)37 x3r2n
or
32n+3 »
[ - ]3 .
or
(32n+3 =)33 >(35—2n
or
32"
= =3 (division by 3%
3 or
This is not an exhaustive list
or For one of the 4 expressions shown,
n+3-4 (=..)or (..=)3+1-2nor ) providing it is clear that they apply to the
2n—-1(=...)or (... =)4-2n (no other options for this) LHS or to the RHS
gg 3P =g op I gt M1 A correct single power of 3 on both sides
or or a correct equation in n without indices
3201 _ gé-2n (some students may go straight to this and
or gain M2)
2n+3-4=3+1-2noeeg 2n—1=4-2n
Working required Al oe depon M1

o

Total 3 marks

£
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< QUESTION

14 (8 1 Bl  cao
(b) Bl  cao

O|m
-

Total 2 marks

15 125a2c? 3 B3  for 125a%c’ oe
125a*  125c° 125 a?
O O g g
12 .6
o 1 a'’c

f———or ——
125%a™c® 125

B2 for 2 correct terms (Allow eg 125a'2 or
125¢8 or ka*?c® as long as not added to
any other terms)

B1 for one correct term (allow eg a'2 or
s 1 1000a°'c®
a'2ctor —— or ————aslong as
125 8a
not added to any other terms)

Total 3 marks

Q\?ﬂ
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< QUESTION

9 eg 7x +7y =105 — 5x +5y =75 + 3 M1 Correct method to eliminate x or y:
7x -5y =3 7x -5y =3 coefficients of x or y the same and
correct operation to eliminate
selected variable (condone any
7(15-y)-5y=3o0r7x-5(15-x) =3 oe one arithmetic error in
multiplication) or

writing x or y in terms of the other
variable and correctly substituting
“6.5" + y =150r x + “8.5” = 15 or M1  dep Correct method to find second
7 x"6.5" -5y =30r7x-5x"8.5"=3 variable using their value from a
correct method to find first variable
or for repeating above method to
find second variable

X=6.5,y=8.5 Aloe dep on first M1
Total 3 marks
10 (@ 22 1 1 2 M1
Z or 2°x27 or — or —and16=2*
2 2 16
—4 Al Accept 2°*
(b) 13#x13° 2 M1 for 13 orfork=-6x4+5
-19 Al Accept 137"
Total 4 marks
11 4 9 3 M1 Correct expression for volume.
V=§x7rx1.53 (= 14.1(37)... or 5”)
109.6 M1 dep
D=——oe
47x15
7.75 Al 7.75-7.78

Total 3 marks

Q’/‘
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< QUESTION

8 10 x 79.2 (= 792) or 3 x 68 (= 204) 3 M1
(10x79.2 -3x68)+7 M1
84 Al
Total 3 marks
9 (@) t B
) w2 B1
125x3 B2
(o) v
(B1) for 2 correct terms as part of a
product
Total 4 marks
10 22 x 60 x 60 (= 79 200) 0e or 22 + 1000 (= 0.022) oe M1 for converting from | M2 for 22 x 3.6 oe
m/s to m/h or from
m to km
22 % 60 x 60 = 1000 oe M1 for a complete
method
79.2 A1 oe, depon atleast M1
Total 3 marks

[
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12 sin32 = % oe M1 A correct calculation involving BD
(BD =)3.1 X sin32 (= 1.6427...)
M1 Accept 1.6 or better
cos42 = 2= 0 or =2 ge M1 | Dep or (AD=)"1.6.. x tan 42 {= 1.479}
__ "3.1sin32" - "3.1sin 32" o - - o
AB = 2= or AB= == M1 | Or(AB=) VIATOZ 16427
221 Al 2.21053... (Accept 2.2 — 2.22)
Total 5 marks
13 (@) Plotting points from table at ends of interval M1 £/, 5q (at least 5 points plotted correctly) Or all
(40, 6), (50, 20), (60, 56), (70, 84), (80,95), points plotted consistently within each interval
(90, 100) at the correct heights
Accept cf graph which is not joined to (30,0)
Points joined with curve or line segments Correct cf diagram Al
(b) Use of graph at 50 M1 Use of graph at 50 walkers
58-59 A1 No working shown and answer is within 58 - 59
award M1A1
©) 86 or 87 or 88 indicated on graph or stated M1 Use of their graph at 72 minutes
100 - “86" or 100 - “87" or 100 - “88" M1 Dep e.g. 12, 13 or 14 walkers
12 13 14 i
755.9€ 705 %€ 100 Al 0.12 — 0.14inc, oe
Total 7 marks
14 (@) X%y° X% B1B1 | Allow B1 if (x*y?)° or (x**%?%)°?5seen on answer
line
(b) 3= % M1 for a correct first step e.g. 3% or 3%
’ n=x-2y Al

Total 4 marks

£
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< QUESTION

3 @) (i) 24,30 1 B1  No repeats, omissions or extra
values
(i) 21,23, 25,27, 29 1 B1  No repeats, omissions or extra
values
(b) (AuB) or 1 Bl or(BUA) orB'NA'
A'NB’
Total 3 marks
4 (a) 81Kk® 2 B2 B1 for 81 or k® seen in their final
answer.
(b) 7m*n® 2 B2 Bl for 7m* or n®in a product with

no other terms in mor n
Total 4 marks

5 (a) vertices at (-9, 6) (-9, 9) (-3, 9) (-6, 6) Shape in correct 2 B2  B1 for congruent shape in correct
position orientation but wrong position
or quadrilateral with 2 or 3 vertices
correct.
(b) vertices at (7, 3) (10, 6) (13, 6) (13, 3) Shape in correct 1 Bl
position
(c) enlargement 3 B1  for enlargement, enlarge, etc so long as

no mention of rotation, reflection or
translation, flip, move etc.

scale factor 2 Bl  SF 2, double, two times etc.

centre (- 3, 3) Bl (-3, 3) stated. Accept about, from etc.
with no mention of line, or column
vector.

Total 6 marks

&Q’/‘
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< QUESTION

11 | (a) 2% 2 2 M1 for a correct expression in powers of 2 that is
X 1

equivalent to 2% eg 22 x 2*
or eg 2 x (242 = (292 or 2° = 2% 1 .

or for showing J2=22 and 16=2

or for writing the equation in powers of 2

eg 2 x (242 = (29% or 2° = 2%
Working required 9 Al or4.5or4Y% dependenton M1

2
(b) 11 2 M1 For (117%)° written as 11> in the equation or
11° (117%)5 = 1173 shown in working
or or a correct equation with indices only
—30-4=nor-30=n+4o0e (no marks for 3.914....x 1073)
Working required —34 Al depon M1 (as we have asked for working)
Total 4 marks
12 ﬂx 7xTx2 0e eg 14—”xs 2 ML Students may use 77 or 3.14, 3.142 or 22
360 36 7
or “43.98...”+ 360 x 50 oe
Working not required, so correct 6.1 Al Accept answers in the range 6.05 — 6.2
answer scores full marks (unless from
obvious incorrect working)
Total 2 marks

£
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< QUESTION

International GCSE Maths

Apart from Questions 2, 5, 7, 12¢, 17, 18 and 19 the correct answer, unless clearly obtained by an incorrect method, should be taken

to imili a correct method

obvious incorrect working)

1 (a 9 1 Bl allow 3°
) 21 1 Bl allow 5*
(c) 8+2-p=6o0eeg8+2=6+p or 2 M1  (or embedded eg 8 +2 =10, 10 -4 =6)
782 =7° e
Correct answer scores full marks (unless from 4 Al  allow 74

Total 4 marks

Q‘\’/ﬂ'
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< QUESTION

5 () 1 B1
(b) 6 Bl
© 206 +m— 214 =-3 oe M1 allow 726+m-214 = 7-% ge (must be in
or T3 X7 or ﬂ oe the form 7% =7¥ where x and y are
776 7%% correct expressions)
5 Al accept 7°

Total 4 marks

A
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< QUESTION

7 72 4 M1
4= oe
(area)
M1 (51.4 or bett
(area=)7—2(= @=51.4...) oe ( or better)
14 7
“51.4..”x 18 or M1 allow use of zr?to find the radius and
m m . P
ro [5L4.. (= 4.046...) and 7x"4.046"x18 then using zr*hto find the volume
926 Al Allow 925 — 928
Total 4 marks
8 (a) 8.9x107 1 Bl
(b) 83 400 1 |B1
Total 2 marks
9 @ 8 R
(b) 11 1 B1 accept x!
(©) 8km?? 2 B2 for all correct
B1 for two correct from 8 or k® or m*?
Total 4 marks

£
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eg 2 M1  for a method to work out an
0.74 x 300 (= 222) or estimate for the number of games
Evie will win
1-0.74 (= 0.26) seen or or
the probability that Evie will lose
78 or
300 an answer of 78
300
Correct answer scores full marks (unless from 78 Al cao
obvious incorrect working)
Total 2 marks
(a) m’ 1 Bl
(b) 8 1 B1  Allow k®
(©) 9x!2y16 2 B2 B1 fora product in the form axPyd
where 2 from a, p or g are correct
eg 3X12y16
(Allow 9x*2 or 9y*® or x*?y* s0 as
long as not added to any other
terms)
Total 4 marks
(a) 4x% — 20x 1 Bl  or—20x +4x?
(b) (yx5)(yx4)or(5+y)(d+y)or 2 M1  for (y £5)(y £ 4)
y(y—-4)-5(y—4)or or
(v=4)=5(y-4) (5xy)(4+y)
y(y-5)-4(y-5) or
for (y +a)(y +b)
whereab=20ora+b=-9
Correct answer scores full marks (unless from y-50y-4 Al oe Allow any letter fory

obvious incorrect working)

Accept (5—-y) (4—Y)

Total 3 marks

£
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< QUESTION

2 @ |y ><(22)5 = (22 )x oeeg2’ x2"" =2 M1 writing 4° and 4°as powers of 2 or

or

1y or

[42] x4 [: (4)X:| oe writing 2" as 4” oe
or . , or
LHS written as 2 writing (LHS) 27x4° as 27
Working not required, so correct answer scores full 8.5 Al 17 .1 5
N . . oe —, 8—, allow 4™ oe
marks (unless from obvious incorrect working) 2’72
(b) 25p'y"° B2 (award BI for 2 parts correct

must be 25 and not 5% )

Total 4 marks

Q\?ﬂ
127




7

(@)

23,24 ,27, 29, 30, 31,
33

B1 in any order with no repeats

(a)(ii)

27,33

B1 in any order with no repeats

(b)

€g

1. Yes, no members/numbers/values in common
2. Yes, nothing in common

3. Yes, no common members/numbers/values
4. Yes, they share no common
members/numbers/values

5. Yes, there is not the same
members/numbers/values in both sets

6. Yes, there is no intersection or there is nothing
inBand C

7. Yes, as there are no members/numbers/values
the same (in B and C)

8. Yes, no members/numbers/values in B are in
C or vice versa

9. Yes, there are no members/numbers in B that
are multiples of 3

10. Yes, there are no members/numbers/values
in that empty set

11. Yes, 23,29,31 notin C

12. Yes, 24, 27, 30, 33 are not in B

Allow sector for set

This is not an exhaustive list

Allow element(s) for members/numbers/values

Yes, there are no
multiples of 3 in set B

B1 for Yes and a statement which
indicates correct meanings of
intersection and empty set.

If no box is ticked, then the “Yes’ must
be stated in the answer

(©

23,25,29,31

B2 for the four correct numbers and no
additions

(B1 for three correct values with no
more than one incorrect or for four
correct values with no more than one
incorrect)

Total 5 marks
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128

< QUESTION




< QUESTION

3 eg 360 — (148 + 50) (= 162) 4 M1 for method to interior angle of the
or 180 - 50 (= 130) polygon or start to the method of
or 180 — 148 (= 32) finding the exterior angle of the
polygon
eg 180 — “162” (= 18) eg 180(n —2)=“162"n M1 for method to find the exterior angle
or 148 — <130 (= 18) or 180(n—2) + n=“162” or for setting up an equation using
or 50 —“32” (= 18) sum of interior angles formula
eg 360 + <18 eg (n =) 360 + (180 — “162™) M1 for a complete method
Working required 20 Al depon M1
Total 4 marks
4 (a) 12 1 | Bl acceptx®
(b) 5 1 B1 accepty®
(©) 125a1?r8 2 B2 for 125a%%r®

(B1 for a product in the form kaPr® where 2 from k,
p or q are correct eg 5a*?r®
Allow 125a*? or 125r° or a'?r® so as
long as not added to any other terms)
Total 4 marks

5 eg 1 —0.28 (=0.72) oe or 0.72x = 198 3 M1 for a correct first step
or 100(%) — 28(%) (= 72(%))

8
or = (=2.75) oe
72 ( )

eg (x =) 198 +“0.72” oe M1 for a complete method
or 198 +“72” x 100 oe
or “2.75” x 100

Correct answer scores full marks (unless from 275 Al cao
obvious incorrect working)

Total 3 marks
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23 4(x-6)(x+5) . Xx(x+5) (= p) M1 for factorising 2 or 3 of the quadratics fully —
B(X—6)(x+6)  10X(x+6) \ P)or ggtlrlgc?lillmplled by 2 factors cancelled
A(x—
(x—6)(x+5) N 10x(x +6) (= p) .
5(x—6)(x+6)  x(x+5) NB factors must be in the form
or (ax + b)
2 from NB Substitution of values of x into the given
4(X_6)(X+5) or 5(X B 6)(X +6) or equation is not an acceptable algebraic
X(x+5) or 10x(x+6) method
4(x-6)(x+5) = x(x+5) (_ ) M1 for factorising all of the quadratics fully —
5(x—6)(x+6) ; 10x(x+6) = P)or gglrjrlgczillmplled by 2 factors cancelled
4(x—6)(x+5) _ 10x(x+6)
5(x—6)(x+6) X(x+5) (_ p) NB factors must be in the form
or (ax + b)
4(x—6)(x+5)and 5(x—6)(x+6)and
X(x+5) and 10x(x+6)
4x% —4x-120  10X2+60X M1  for inverting the 2" fraction (this mark can be
2 X 2 (: P) awarded at any time and may be awarded with
5x"-180 X" +5% incorrect factorisation if meaning is clear)
Working required 8 Al  oedepon M3
Total 4 marks
ALT 20x* + 200x% —1440x% — 7200X M3 for a correct expression (no errors)
5x* +25x° —180x* —900x
8 Al oedeponM3
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< QUESTION

26 For one of: 5 M1 for writing 10* correctly as a product of 5 and 2

10" =(5x2)* or 5" x2* to the power 4n oe

o o writing 20 correct duct of 5 and 2
writin, correctly as a product of 5 an 0

20% = (5x2%)* or 57 x2* or 57 x2% x2? the po%ver 2 0e vasap

or or

cancelling 5 on numerator with 202 to get 16 or 2* cancelling 5% on numerator with 20 to get 16 or
04

for getting numerator to the stage (this scores M1M1) M1

2 2
24n X23n 15n x52 oe eg 23n 11n X5~4n+4n+2 oe

or for two of

10" =(5%2)* or 5" x2*

or oe
207 = (5x2%)* or 52 x2* or 52 x2%x2’

or

cancelling 5 on numerator with 202 to get 16 or 2*
or getting the numerator to the stage

An 3"  sn ) M1  For writing the equation in powers of 2 onl
%[:1 or 2°] or 2% x 2% x 2719 = 2% oe g e P Y
3n? —11ln—-4[=0] Al Correct quadratic equation dep on M1
working required 1 Al Both answers required dep on M1

Total 5 marks
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24 2% and M1  for writing 16* and 8 as a power
2% or (24 of 2 (or all as powers of 4,8 or
16)
n=x?+4x+3o0eor Al for writing n in terms of x
X2+4x+3-n=0 correct expression implies first
M1
(n =)(x+2)2 _2 oeor M1 fora cor_rect first step in )
completing the square or using
(x=)-2£n+1 the quadratic formula correctly
4+ [ 4x1x(3-n) ft their 3 term quadratic
(x=)———————0e
2
(x=)-2++n+1loeor Al for corregtly rearranging to _make
. x the subject (must be positive
4+ .4 —4x1x(3-n) square root)
(x =)+ oe
Correct answer scores full marks (unless from (x=)-2+ Jn+1 Al must be positive square root
obvious incorrect working) andn>3 Accept (x :)«/n +1-20eand

3<n
Accept

—4+ 47 —4x1x(3—
(xo) i (30 JZH(")Oe
andn>3o0r3<n

Total 5 marks

£
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24 L o le . L, 1p M1 for all as powers of 4 or 8 or 16
ALT 47,47 4 | g, g 16%, 16*
K 4 3
and 47 and 8% and 16*
n=x%+4x +3o0eor Al for writing n in terms of x
X +4x+3-n=0 correct expression implies first
M1
(n=)(x+ 2)2 _22. . .oeor M1 foracorrect firststepin
completing the square or using
(x=)-2%+n+1 the quadratic formula correctly
4+ [ 4x1x(3-n) ft their 3 term quadratic
(x=)———F——F0e
2
(x=)-2++n+1loeor Al for corre(_:tly rearranging to _make
> x the subject (must be positive
—4+ 4 —4x1x(3-n) square root)
(x =)+ oe
Correct answer scores full marks (unless from (x=)-2+ n+1 Al must be positive square root
obvious incorrect working) andn>3 Accept (x :)«/n +1-20e and

3<n
Accept

4+ 4 —4x1x(3-
(xo) AT A3 42(")
andn>30r3<n

Total 5 marks

£
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< QUESTION

5 [ Vertices at 2 B2 for correct shape in correct position
(2,5)(2,8)
(3,6)(33,7) (B1 for correct orientation of shape but wrong position

or for 3 out of 4 vertices correct
or for y = x drawn)

(b) Vertices at 2 B2 for correct shape in correct position
(5.3)(5,7)
(7,7)(9,3) (B1 for correct size and orientation of shape

but wrong position
or for 3 out of 4 vertices correct)

Total 4 marks

6 (@ 1 1 |Bl cao
(b) |eg (5°5°=) 5° or (5°,57%=) 5" 2 | M1 for one correct application of an index rule
3 £2 _y -l (o2 —y k-2 (must be seen in powers of 5)
or (57.57=)5 or (5°57%) 5 this could be after an initial mistake —
working will need to be clearly seen
or
or for forming a correct equation in the indices
9-3=k-2 oe alone
or or
9-3--20r9-3+2 for a complete method for the value of k
Correct answer scores full marks (unless from obvious 8 Al condone 58
incorrect working)
() 842! 2 | B2 foracorrect answer
(B1 for answer of the form kd"e"where at least
two of k =8, m =12 and n = 15 are correct)
Total 5 marks
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< QUESTION

Question Working Answer Mark | Notes

12 0,4,6,9,17, 21, 32, 42, 51, 69, 102 45 3 M1 for identifying 6 or 51 from
ordered list or attempt to find 3™
and 9" seen (from an ordered list)

M1  foridentifying 6 and 51
Al for 45

13 1+0.65+1.22 (=2.87) or 300 3 M1 oe
100 + 65 + 122 (=287)

Note: 861+3=287 is MO

861 +2.87 or M1
(861 +287) x 100 oe
Al
14 (@)(i) a2 1 B1
(i) ab* 1 |B1
(iii) 1 b 1 | Bloe
3
(b) 177 147 + 2187 (=81)ora =81 x=4,y=3 3 M1 orx+y=7,
2187 + 81 (= 27) or b = 27 M1 2x+y=11

Al x=4andy=3

£
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< QUESTION

15 a 1 3 3 M1 1 3
@ N2=22 0r8*=2° or 167 =2° for one of /2 =22 or 8 =2° or 162 = 2°
M1 for all of
1 3
\2 =27 and 8 =2° and 167 = 2°
1
OR 22+2°
Working required =25 Al oe, deponM1
(b) [0.04 x 4.5 x 10* 0e 3 [M1
4 %1072 x 4,5 x 10" (= 18 x 10'%) M1
or 0.18 x 10*% oe
Correct answer scores full marks (unless from 1.8 x 10%%® Al
obvious incorrect working) SCB1 for 18x10% =1.8x10""
or 18x10™" =1.8x10"*
Total 6 marks
16 (a) 6 1 | B1
(b) 36 1 | Bl
© 15 1 | BL
Total 3 marks

£
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< QUESTION

7 (a) 4n+2 2 M1  for 4n + k (k may be 0 or absent) oe
Al oe
egb6+(n—14
(b) 4n+6 1 Bl  oe ftpart (a) providing M1 in part (a)
is awarded
egd(n+H+2
Total 3 marks
8 (a) 1.39 x 10° 1 Bl
(b) 5x107 1 Bl
Total 2 marks
9 25-0.6=19 2 hours 51 minutes 4 M1
3x12x“1.9” (= 68.4) M1 for using length x width x height to
find a volume
“68.4” x 1000 + 400 M1 for their volume x 1000 + 400
(= 171 minutes)
Al
Total 4 marks
Alternative scheme
250 — 60 =190 2 hours 51 minutes 4 M1
300 x 1200 x “190” (= 6.84 x 107) M1 for using length x width x height to
find a volume
“6.84 x 10™ + 10° x 1000 + 400 M1 for their volume + 10° x 1000 + 400
(=171 minutes)
Al
Total 4 marks
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< QUESTION

5 (a) 5y3(3y + 4u) 2 B2  for 5y3(3y + 4u)
(B1 for 5y(3y® + 4uy?)
or 5y2(3y? + 4uy)
or y?(15y? + 20uy)
or y3(15y + 20u)

or 5y%(...) where there is only one
mistake in the brackets)
(b) 4x(4-3x)=5-8x0e 3 M1 for removal of fraction in a correct

or 16—12x =5-8x 0e equation

or 4—3x=%—2xoe

eg. 16—5=12x—8x M1  for terms in x on one side and

or 11=4x0e numbers on the other side in an
equation, allow correct
rearrangement of their equation in
the formax+b=cx +d

or 4—E=3x—2x
4

275 Al (dep on M1) ce e.g. zgor %
Total 5 marks
6 (a) 2.84 x 10° 1 B1
(b) 0.000 25 1 B1

Total 2 marks

£
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< QUESTION

8 12.6 x 10027 ™) 0r 12,6 x 10" or 1.26 x 10" 2 M1
1.26 x 1012 Al allow 1.3 x 1012

Total 2 marks

9 17.52 - 142 (= 110.25) 4 M1  or for use of cosine rule to find one of the angles
€g282=17.52+17.52 -2 x 17.5 x 17.5 x cosA
oreg cosB=""_
17.5
1752 -14% (=10.5 M1 or for rearranging the cosine rule to
) 17.5% +17.5% - 282
egCOSA=____ (A=106.26..)
2><111.5><17.5
oreg B=cos(___)(=36.86..)
175
0.5 x 28 x “10.5” oe M1  orfor0.5x 17.5 x 17.5 x sin106.26... oe
eg 0.5 x 17.5 x 28 x sin36.86...

[clear use of Heron’s formula:
M1 for S = 0.5(17.5 + 17.5 + 28)(=31.5)

M2 for \/"31.5"("31.5"—17.5)2 ("31.5"- 28) oe]
147 Al accept awrt 147

Total 4 marks
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< QUESTION

(a) 7.6 x 107 1 B1
(b) 0.000 54 1 B1
Total 2 marks
DCO =90 (or right (angle)) or DAO =90 (or right (angle)) 3 | M1 may be marked on M2 implied by
diagram — also allow right | 360 — 90 — 90 — 48
Could also be awarded for CAO + CAD =90 or angle *square’ symbol on | or
DAC + CAO =90 diagram 360 — 228
Obtuse AOC =360 — 90 — 90 — 48 (= 132)oe M1 dep on M1 being awarded
or may be marked on
Obtuse AOC = 2(180 — (0.5 x 48) — 90) (= 132) diagram
or
Obtuse AOC =180 — “24” —“24” or 180 — 48
(if working with ADAC and aOAC)
or
Reflex AOC =90 + 90 + 48
Correct answer scores full marks (unless from obvious 228 Al SC if no other marks awarded
incorrect working) 132 gains B1
Total 3 marks
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< QUESTION

14 eg 0.3 x 10%% or 67 x 10 or (6.7 + 0.3) x 10*® 2 M1
or 70 x 10** or 0.7 x 10%%
or 7x10" n#135

Correct answer scores full marks (unless from 7 x 101 Al
obvious incorrect working)

Total 2 marks
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< QUESTION

5 a 80 000 1 B1
b 0.5 % 10°~8 or 0.0005 or 5 x 10"or 5x 10 2 M1
5.0 x 10"
Al for 5x10% or 5.0x 10"
SC:Blfor —_ or 1 ~
2000 2x10
6 9.72 + 3.5%(=106.34) 324 4 M1 M1 for the use of MN and a correct angle
(70.1... or 70.2, 19.8...) in a correct trig

statement
eg €0s70.2= 35
MN

Jo72+35 or J'106.34" (=103..) M1 M1 fora co3msplete method to find MN
eg MN=—2=_(=10.3..)
€0s70.2
"10.3.." M1  depon M2

mx“10.3...” or 2 xmx

Al  foranswer inrange 32.3 — 32.41

Q\?ﬂ
142



< QUESTION

‘ Total 6 marks

19 a+24d=445 5 | M1 oe
%(2a+(30—1)d):76506, M1 oe (may be simplified)
eg (15(2a +29d) = 765), (2a + 29d = 51), etc
e.g. 2(44.5 - 24d) + 29d = 51 oe or M1 dep on M2, a complet.e method to eliminate one
variable, allow one arithmetic error
_2a+48d=289
2a+29d =51 o0e
26.5 A2 dep on M2, oe
(A1) dep on M2. If not A2, award A1 for a = -3.5
ord=2
Total 5 marks
20 125 or 102" 3 M1
125 x 102" M1
1.25x 102'7+2 Al
Total 3 marks
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< QUESTION

8 (@) A B 2 M1 32x5%x 7 oe or correct Venn diagram
7875 Al
(b) A B 2 M1 3*x5%x 7 x 11 oe or correct Venn diagram
5 211
3898 125 Al

Total 4 marks

9 (a) 8.4x10° 1 B1
(b) sn:o:anﬂﬂ or 750000000 oe (e.g 0.75 x 109 2 M1 M1 for 60000000 or 0.08
i 7.5x10% Al
Total 3 marks
10 150000 x 0.82% 3 M2 If not M2 then M1 for 1st year
e.g 150000 x 0.82 (= 123000)
or 150000 x 0.18 (= 27000)
SCB1 for
150000 x 1.18 (= 177000) or
150000 x 1.18% (= 246454.8)or
150000 x 0.54 (=81000) or
150000 x 0.46 (= 69000)
82705 Al Accept 82705.2
Total 3 marks
11 Gradient = (-)4 + 2 oe 3 M1 Correct method to work out the gradient (+)
accept4 +2oeor‘m”=2
y=-2x-1o0e A2 If not A2 then A1 for L = - 2x -1

or-2x-1
ory=2x-lory=-2x+c

Total 3 marks
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< QUESTION

120 (3+5) (=15) M1 M2 for
15" x 3 (=45) or Ml 3 3
15> x 5 (=175) $X120(=45) or
§x120(= 75) oe
45 =3 (=15)or Ml
45" +3 x 2 (=30)
Ml

16 9
75’ x — (=48 15’ x — (=27
g5 G4 25 ©2)

E.g.

9
45" +3x2)+ (‘75 x — or
( )+ ( 25)Oe

M1 for a complete method

27+ 30" or
(75"~ *48°) + (45"~ “15")
57 Al
Total 6 marks
(a) 0.000 78 Bl
() | 22500000 oe e.g. 22.5 x 10° M1
or
225x10" n#7
2.25 x 107 Al

Total 3 marks
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< QUESTION

8 20000 x 0.81° oe M2 M1 for 20 000 x 0.81 oe (= 16 200 )
or 20 000 x 1.19 oe (= 23 800)
_________ or 20 000 x 1.19° oe (= 33 703.18 )
10 629 Al Accept 10 628 — 10 629
Total 3 marks

9 =27 3 Ml 27—
30 S D e Or for s =0.9)
12x=2 or36x=27 o0r225+30 Ml
0.75 oe Al
Total 3 marks
10 (a) 3.74 x 107 2 B2 B1 for 37 400 000 (oe but not in
standard form)

or3.74 x 10" (N£7)
or3.7x107or 3.8 x 107

(b) 11 1 Bl Allow 11 —11.1

Total 3 marks

11 (2 -1,0,1,2,3,4] 2 |B2 Blfor —2,-1,0,1,2,3,4

or —1,0,1,2,3

(b) y<6oe 2 B2 for 3 correct inequalities

Xx+y>5oe BI1 for 2 correct inequalities
y>x-3oe SCB2 fory>6oeand x+Yy <5 oe and

y<x-3oe

(In all cases allow < in place of <, and
> in place of >)

Total 4 marks
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< QUESTION

8 (a) Pacific 1 Bl  Accept 1.357 x 10°
119 x 10° - 1.797 x ccept - oe
(b) 1.119 x 10° - 1.797 x 10* 2 M1 A 111900 - 17 970
or 93 930 or —93 930
9.303(0) x 10° AL Accept (+) 9.393(0) x 10°

or (£) 9.39 x 10*or (&) 9.4 x 10

Total 3 marks

9 eg —(-21)% Jm 3 M1  If factorising, allow brackets which expanded
(x+20)(xx1) give 2 out of 3 terms correct — if using formula
22X1 ) or completing the square allow one sign error
or [X_Z_lj _[é) +2020 and some simplification — allow as far as eg
2 2 21++/441-80 [ 21]2 361
——————oreg|x-——| ——=0o0e
2 4
(x—20)(x—1) 21+./441-80 M1 depon M1
eg f or for correct factorisation,
or a correct expression for x if completing the
211’\/36_1 21+19 square. . P o
2 or 2 or a correct substitution into quadratic formula
\/ﬁ 21 with some processing.
or x==,/—+-= oe
4 2
1,20 Al  for both correct values,
dep on 1st M1 with no incorrect working.
Total 3 marks
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< QUESTION

12 216 or 2.16 or 10'?° or 102 or 62 x10°03 3 M1 or for digits 216
216x10'% oe or or 2.16 x 10" where n # 122 M1
2.16x10'% Al
Total 3 marks
13 x=-1 1 B1  oecondone > in place of >
y =X 1 B1  oe condone > in place of >
X+2y<8 1 B1  oe condone < in place of <
SCBL1 ifall inequalities reversed
Total 3 marks

14 12 x tan 5 (=1.05) or 3 M1  oe correct expression using tan or

tan5=_"_ or 12tan5 or tanBS:E or ¥ the sine rule

12 'y tan85 or
y 12 _ 12
= oe or (y =) 1.04986... oe —— | -12° (=1.04986...)
sin5 sin85 LcosSJ
(AB =) 2.6 + “1.05” oe M1
3.65 Al allow awrt 3.65
Total 3 marks
15 557 810 12 13 14 16 21 23 3 M1  For ordering the numbers
Allow one error or omission in the list.
16 & 7 identified for LQ and UQ M1  For identifying 16 and 7 — may also

have identified the median (12)

Total 3 marks
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< QUESTION

10 (@2 x 100) + (8.7 x 10°) (= 4827.58...) or M1
(3.7 x 10°% + (6.3 x 10%) (= 5873.01...)
or 42 000 000 000 + 8 700 000 (= 4827.58...)
or 3700 000 000 + 630 000 (= 5873.01...)
5873.01...° — *4827.58... (= 104542..) ML dep on M1

., 42000000000 3700000000 __
8700000 630000

1045

Al Answer in range 1045 — 1045.5
or 1.045 x 10%to 1.0455 x 10°

Total 3 marks
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< QUESTION

8 18 . 18 5 M1 M2 for
€0s50 =——or sin40=-——or 5 5
(AB) (AB) (AB =) /18" + (18tan50)° oe
(AB) 18 (=28.0030...) or 28
sin90 sin40
(AB =)—2_ (= 28.0030...)oe or 28 or M1
cos50
18
(AB =)———(=28.0030...) oe or 28
sin 40
%x 7x"28.0030..." (= 43.9...) 0e or 44 M1 for use of 7zd or %nd oe
7x"28.0030..."(=87.9...) oe or 88 Allow any value of AB > 18 if M2 not
scored
“28...7+%43.9...” (=71.9900...) or M1ft from previous M1
28 rad Allow their d + their %ﬂ'd
Correct answer scores full marks (unless from 72 Al awrt 72
obvious incorrect working)
Total 5 marks
9 (@ 0.000 625 1 Bl
(b) | 25000 000 oe e.g. 25 x 10° or 0.25 x 10° 2 M1
or
25x10" n#7
Correct answer scores full marks (unless from 2.5 x 107 Al

obvious incorrect working)

Total 3 marks
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< QUESTION

8 (a) 0.0056 1 Bl
(b) 20000000 oe eg 20 x 10 or 0.2 x 108 2 M1
3+5) 8
or2x10" n#7or &(170() or 6x10 or
21+9 30
6x10° 6000 6000
3x10™* 0.0003 ~ 3x10™*
Correct answer scores full marks (unless from 2x107 Al
obvious incorrect working)
Total 3 marks
9 0.12 x 700 000 oe (= 84 000) 3 | M1 for finding 12% or M2 for
or 88% of 700 000 700 000 x 0.88°
0.88 x 700 000 oe (= 616 000) or
or 700 000 x 0.88*
700 000 x 0.882 oe (= 542 080) (=419 786.75)
0.88 x “616 000” oe (= 542 080) M1  for completing method
and to find the value of the
0.88 x “542 080” oe (=477 030.4) car
Correct answer scores full marks (unless from 477 030 Al accept477 030 — 477 031

obvious incorrect working)

SC: if no other marks gained award M1 for
0.36 x 700 000 oe or 252 000
or 0.64 x 700 000 oe or 448 000

accept (1 —0.12) as equivalent to 0.88

throughout

Total 3 marks
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< QUESTION

9 @) 0.000 084 1 B1 cao
(b) 52 x 10¥% or 5.2 x 10" or 2 M1
p x 10*6 where 1 <p < 10
Correct answer scores full marks (unless from 5.2 x 10%¢ Al

obvious incorrect working)

Total 3 marks
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< QUESTION

@
(b)

(b)

©

(0,6),(1,2),(2,0),(3,0),(4,2),(5,6)

x*—5x+6=x-1

Eg 1.88x107+ 3.10x10° + 2.64x10° + 7.18x10’
or

18 800 000 + 310 000 000 + 264 000 000 + 71 800
000 with at least 3 numbers correct

(6).2,(0),(0),(2).6

Correct curve

1.6and 4.4

71 800 000

6.646x10° oe

9.88x10°

B1
M1

Al
M1

M1

Al

B1
M1

Al

B1

For both entries correct

for at least 5 points plotted
correctly (ft their table)
for a correct curve

orfor y=x-1
for y=x-1 drawn
dep on M2

ft from their graph in (b) if at
least 1 mark scored in (b)

for a complete method

or for digits 6646

for 6.646x10°0e
eg 664 600 000

A
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< QUESTION

7 @) 5700 000 1 B1
(b) 4 %103 1 B1
(©) 5000 000 or 5 x 2 B2 If not B2 then award B1 for
108 320000 or 3.2 x 10° 0e or
oe 5x 10" oe wheren # 6
Total 4 marks

8 0.08 x 170 000 (=13600) or 0.92 x 170 000 3 | M1 oeeg170000+12.5 M2 for 170 000 x

(=156400) 0.923

e.g.0.92 x (0.92 x “156400") M1 (dep)for a complete

method

132377 A1 or132376.96

(SCB2 for 170 000 x 0.924)(=121786.(810))

(SCB1 for 170 000 x 0.24 (=40 800) or

170 000 x0.76 (=129 200) or

170000 x 1.08 (= 183 600) or

170 000 x 1.083 (= 214151) or an answer of

129 200 or an answer of 214 151 - 214151.1(0))
Total 3 marks

£
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< QUESTION

5 (@) 0.0057 1 Bl
(b) 8 x10° 1 Bl
(c) 273000 2 M1 for 273 000 or digits 455
6x107?
4 550 000 Al for 4550 000 or 4.55 x 10° oe
Total 4 marks
6 100 + 28 440 (= 0.0035...) or 3 M1
28 440 + (60 x 60) (=7.9)
0.0035..." x 60 x 60 or M1
100 + 7.9
13 Al for12.65-13
Total 3 marks
A
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< QUESTION

3

(@

2460 000

B1

accept 2,460,000 or 246 0000

(b)

7.4x107

-

B1

©

M1

for correct value not in standard
form e.g. 58.3 x 10° or
583 x 10* or 0.583 x 107 oe

5830 000

Al

5830 000 or 5.83 x 10°
do not isw.

Total 4 marks

M1

for one of

- 5 numbers with a median of 8
- 5 numbers with a mode of 5

- 5 numbers with a range of 10
- 5 numbers with a sum of 45

M1

for two of

- 5 numbers with a median of 8
- 5 numbers with a mode of 5

- 5 numbers with a range of 10
- 5 numbers with a sum of 45

5,5,8,12,15

Al

Note: The numbers can be in any
order

SC If no marks awarded, give B1
for 8 in the middle cell, not
contradicted.

Total 3 marks

£
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< QUESTION

@ 1 1 Bl
(b) 3x10'* +2x10*or digits 1024 x 10" oe 3 M1
32x 10 or 3x10%+0.2 x10'%or M1  oe ‘correct’ answer in incorrect form.
30 x 10+ 2 x 10
32x 10 Al
Total 4 marks
5 x 398 (= 1990) or 6 x 401 (= 2406) 3 M1  Correct total for 5 or for 6 cocoa pods
“2406” — <1990~ M1 (M2 for 398 +6 x 30r401 +5x3)
416 Al

Total 3 marks

£
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(@ |[1.4x10°-8.2x10" M1 or for 1 318 000 000 oe but not in
standard form eg 1318 x 10°
or 1.4 x 10°-0.082 x 10° or
1.318 x 10" where n #9
or 140 x 107 - 8.2 x 107 (= 131.8 x 107)
Working not required, so correct answer scores 1.318 x 10° Al Allow 1.32 x 10° or 1.3 x 10°
full marks (unless from obvious incorrect
working)
(b) | 9.9x10° M1
oe
9.1x10°
Working not required, so correct answer scores 11 Al allow 10.8 — 11 (inclusive)

full marks (unless from obvious incorrect
working)

SC: if M1 not scored, award B1
1
for an answer of —
11
allow 10.8 — 11 for the
denominator

Total 4 marks

£
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220 +80 (= 2.75or 171) oe

M1 for a method to find the time from B to C

72x22 (= 60) 0e
60

M1 for a method to find the distance from C to
D

Allow 0.83(333...) to 2 dp truncated or
rounded

245+220+"60"( _ 525 |
25472754 0| 73,

M1 for a complete method to find the average
speed for entire journey
0.83(333...) to 2 dp truncated or rounded

60 6.0(8333...) to 2 sf truncated or rounded
86.3 Al for 86.3 - 86.4
Total 4 marks
(@) 50000 1 B1
(b) 6x10°° 1 Bl
(c) 2.5x10°%™™ or 2,5x10"or 0.25x10¥ or 2 M1
px107"® where 1 <p <10
2.5x107% Al
Total 4 marks
(a) X 1 B1 cao
(b) 64y° 2 B2 for 64y°®
(B1 for ky® where k # 64 or
64y™ where m # 6)
(c) (n£3)(n+4) 2 M1 for (n £ 3)(n £ 4) or
(n+a)(n +b) where ab = 12 or
a+b=-7
Condone use of a different letter to n
(n=3)n—4) Al

Total 5 marks

Qy/ﬂ'
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< QUESTION

(a) 8800000 B1
(b) Barcelona B1 accept5.5 x 10°
(c) 3.7 x 107 - 7.7 x 10° or 29300000 oe M1 allow 2.9(3) x 10" (n # 7)
or 37 000 000 — 7 700 000
or 29000000 oe
or 0.29(3) x 108
or 29(.3) x 108
2.9 x 107 Al accept—2.9 x 107
accept 2.93 x 107 or —2.93 x 107
Total 4 marks
A
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< QUESTION

(a) 0.000 587 B1 allow 0.000 587(000...) or
.000 587
(b) 8.4x107 B1 allow 8.4(000...) x 107
© | 85x10° +1.47x10° = B9 o M
147
85 000 000 000 + 1 470 000 000 (= %)
Working not required, so correct answer scores full 57.8 Al oeeg5.78 x 10

marks (unless from obvious incorrect working)

awrt 57.8
allow 58 or 5.8 x 10 with correct
working seen

Total 4 marks

Q‘\’/ﬂ'
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< QUESTION

9 @ 604 000 1 Bl

(b) 7x107 1 Bl

(c) 380 000 or 2 M1
3.8 x 10°or
38 x 10* oe
Working not required, so correct answer 2x10° Al Accept 2.0 x 10° or 2.00 x 10° etc
scores full marks (unless from obvious
incorrect working) Accept a dot or a comma for a

multiplication sign

eg
2,10°
2.10°

SC B1 for

200 000 or 20 x 10* or 0.2 x 10° oe
or
2 x10"wheren#5

when given as a final answer (not for
incorrect simplification of the
denominator)

Total 4 marks

£
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< QUESTION

! 3892 = 7x8%xh or 77x8 (=647 =20L..) 3 | M1allow use of 3.14... or 27—2 for
(=) 292 e eg3892+64=605... and 60.8... < ML allow use of 3.14... or 22 for z
TX
Correct answer scores full marks (unless from 19.4 Alallow 19.3-19.4
obvious incorrect working)
Total 3 marks
8 (a) 5.2 x 108 1 Bl
(b) 0.0000879 1 Bl
() | 35x107* or 3.5x10x107*%® 2 M1
or 3.5 x 10" where n # -137
Correct answer scores full marks (unless from 3.5x107% Al

obvious incorrect working)

Total 4 marks

£
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< QUESTION

8 (@ 1 1 [B1
(b)(i) (x+4)(x+9) (= 0) 2 M1 or (x + a)(x + b) where ab =—36 or
atbh=-5
Correct answer scores full marks (unless from (x+4)(x-9) Al (isw if they also solve the equation in
obvious incorrect working) this part)
(i) Answers must ft from (b)(i) —4 and 9 1 B1 ft Answer must ft from their
(x+p)(x + ) in (b)(i)
Award BO for —4 and 9 if no marks
scored in (i)
Total 4 marks
9 @) 1.75 x 10+ 2.4 x 107 or 3 M1
1750 000 + 24 000 000 oe eg %
7 Al
0.0729(16...) or 0.072 or 0.073 or for Eor
7.29(16...)% or 7.2% or 7.3%
Correct answer scores full marks (unless from 7.3x107? Al accept 7.3 x 1072 or better
obvious incorrect working) (7.29(16....) x 1073
(b) 2.4 x10"x5.01 x 10** + 3 0e 2 M1
Correct answer scores full marks (unless from 4x10% Al accept 4 x 10%® , 4.0 x 108,
obvious incorrect working) 4.01x 10% , 4.008 x 10%®
Total 5 marks

£
164



eg 4x+8y=60 or 3x+6y=45
— 4x-6y=4 +4x—6y=4
(14y = 56) (7x = 49)

eg 4x—6[1ST_X]=4 or 4(15-2y)—-6y=4 oe

M1

Correct method to eliminate x or y:
coefficients of x or y the same and
correct operator to eliminate
selected variable (condone any one
arithmetic error in multiplication) or
correctly writing x or y in terms of
the other variable and correctly
substituting.

eg x+2x4=150r 7+2xy=15

M1

dep correct method to find second
variable using their value from a
correct method to find first variable
or for repeating above method to
find second variable.

Working required

x=7,y=4

Al

dep on M1

Total 3 marks

7

(@)

0.000 0932

B1

(b)

2.4x10°

B2

If not B2, then B1 for 240 000 or
24x10%* 0e or 2.4x10° a#5

©

1.8x10%

B2

If not B2, then B1 for 18x10'® or
1.8x10° b # 121

Total 5 marks

£
165

< QUESTION




< QUESTION

11 [(@ |£(7.7x10%-9.5x%10% or M1 for clearly subtracting the correct values

+(7.7 x 10* - 0.95 x 10% or
+(77 000 - 9 500) or
+67 500 oe

6.75 x 10* 2 | A1allow -6.75 x 10* allow 6.8 x 10*

(b) |(8.3x10% x50 (=415 000 or 4.15 x M1 for a relevant calculation
10°)or
(4.2 x 10%) + 50 (= 840 or 8.4 x 102)
or
(4.2 x 10% + (8.3 x 10°) (= 5(.060...))
No 2 A1 for NO and 415 000 and 42 000 or

supported NO and 4.15 x 10°

by correct

comparabl NO and 840 and 8 300 or

e figuresin NO and 8.4 x 102

the same

form NO and 5(.060...)
(c) |1.15x%0.92(=1.058) oe or 105.8 M1
nx1.15x0.92 . condone x x 1.15 x 0.92 oe
————  wherenisa
number or variable
200x1.15%x0.92
eg ————
200
5.8 2 Al
NB. -5.8 (M1A0)
decrease of 5.8% (M1AQ)

£
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< QUESTION

18 B B+2 Shown 3 |[ML o 22 o 2
VB-2" \8+2 22-2" J2-1
JB\VB+2) 8+248 8+442 M1 V2 241
= = or x
8_4 4 4 V2-1 V241
=24+4/2 Al (dep on M2) Conclusion - need not state the
value of n
19 Angle BCE = 73° Angle BDE = 73° 34 5 M1 angles may be written on the diagram
Angle DEB = 73° Angle DEB =73° M1
and Angle DCB = and Angle DBE =
180-73 (=107°) 180-73%2 (=34°)
Angle DCE = 34° Al
eg Alternate segment theorem B2 for a full set of reasons relevant to their
Opposite angles of a cyclic quadrilateral sum to method
180° (B1 for at least one relevant circle theorem)
Alternate angles are equal
Angles in the_ Same segment are equal
Angles in a triangle sum to 180

£
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16 4448 (ﬁ+1) M1 for rationalising the denominator by multiplying numerator
x and denominator by v2 + 1 (or —v2 — 1)
«/5—1 (x/§+1)
condone missing brackets
eg, M1 (dep) for expansion of numerator with at least 3 terms
correct oe
42 +4+\B2 +B
2.1 or Using —v2 -1
42141448
-, or eg.
2-1
W" 47— 4-B5-B o ‘4‘5—4_4_‘@“
- —2+1 —2+1
= 4\/§+4+4+\/§ oe —4\/5—4—\/]3—-\/5
T 241

8+6v2

A1 (dep on M2) or for statinga=8and b=6

Total 3 marks

Q‘\’/ﬂ'
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< QUESTION

20 18 J7-1 Mi 18 J7-1
X—= for X —=——
V741 471 V741 W71
lg(ﬁ ) M1 Dep on M1 for a correct
cg BEEE numerator and multiplying out the
denominator to 7 — 1 or 6
3W7-3 3J7-3 Al Dep on M2
Allow 3(v/7 1)
Total 3 marks
21 (@@ (0, 6) Bl
(iii) (2,6) Bl
(b) eg (X—4)>+3(x—4)+4oeor M1 for applying one of the
3 5 9 transformations to the equation
eg (X+=—4)"——+4 oe or
2 4
egX2+3x+100e or
3, 9
eg (X+=)"——+4+6 oe
g ( 2) 1
egy—6=x>+3x+4
y=(X—42+3(x—-4)+10 Al

or

3 9
=(X+=-4)-=+4+6
y=( 3 ) 4

5, 31
o€ ¢ =(X—=)"+— or
gy=( 2) 1

y=xX*—5x+14 oe

Total 4 marks

£
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19 6 . 3447 or M1
37 3447
6 347
3-7 3-47
6(3++/7) 6(3++/7) M1 (numerator may be expanded or
e O denominator may be 4 terms
which need to be all correct)
6(3-7)  6(:3-7)
or
-3 +7 -2
9437 Al  depon M2
for 9+ 37 or 3(3+ﬁ)from
correct working
Total 3 marks
20 300 108 25 9 M1 for a correct linear scale factor
108 or 300 or 9 oe or 25 oe or (fraction or ratio) or
3 2
300 ' v zoe for the use of [ij =[£]
108) 135 K)oV
3 M1
135 2% | oe or
108
3
/igga x135% or /390625
625 Al

Total 3 marks

£
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< QUESTION

17 5 M1  for a correct expression
e.g. (V=) el (20-4x) s
2\3
or (V=) %zrx3 +207%% - 47x°
M1  for a correct equation
e.g. l7ry BT +7x* (20— 4x) q
3 2\3
or l7ry =2 1 4 207X — 47X
3 3
y =60x>—10x° oe Al for writing y in terms of x
dy ) M1  for differentiating their ax? + bx®

&g | 5 =) 120x-30x" =0 ce and equating to 0

320 Al (dep on M3) cao

Total 5 marks
18 e.g. 40+8VX —5yX — XX 3 M1 for a correct expansion with at
2 least 3 out of 4 terms correct oe
or 40+8«/§—5«/§—(«/§) or all 3 terms correct
or 40+8y/X —5JX —x
or 40+3x —x
x=19 Al  (dep on M1) for x =19
y=3 Bl fory=3
Total 3 marks

£
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17

[8)J§+1

_8 | 5+l
J5-1) J5+1
or

—8(J§+1) or —8J§+8 oe

4 4

M1 for rationalising the denominator —
award for seeing intention to multiply by

J5+1 or —5-1
541 —5-1

Working required 2542 A1 from correct working
J20+2 B1ft for k/5 +¢ =+/5k? +c where 5k2 is
a single integer
Accepta=20andb=2
Total 3 marks
INA
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< QUESTION

17 J2 J3-2 M1 rationalise denominator — award for
e x _
9 J3+2 J3-2 seeing multiplication by B2y
J3-2
“\/§+ 2
—'\/§+ 2
M1 dep M1 correctly simplifying
36 -2./12 _
eg (i— ) or 6-2/12 or -6+2{2° numerator and denominator.
3-4 -1
or 4B or 64 4f (denominator could be 3 —4 or —1)
—1
Al dep M2 must be in correct form

—6+4/48

(including 48 )
allowa=-6and b =48

Total 3 marks

Q‘\’/ﬂ'
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< QUESTION

13

Gea-(o-a)copna | @rbia-b)-a'-

and

VB (Vo-4) (-2 =4) | (4 ap—(fF-ay

b2

M1 for correct substitutions into expression for
a+band a-b

or expand the expression to get a?> —b?and
substitute into this expression.

('8')('2\/5')0r 2048 or 16-8 or 32 < or 8 B2 or

8B8x 4 oe

M1 (dep M1)

Al (dep both M marks)

Total 3 marks

Q‘\’/ﬂ'
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16

12 x«/E+1(Jr 12 X—JE—1
2-1"2+41 2-1" —2-1
and

42 or 2/8 or /32 0e

M1 for showing a correct method
for rationalising the denominator

and dealing with (\/5)5

E.g. 1242 +12-42 or 842 +12
1242 +12-24/8 or
1242 +12-+/32 0e

M1 dep expression must be in surd
form

E.Q.1242(+12) — 442 = 842(+12) = 24/4° x 2(+12) = 2/32(+12)

or

124/2(+12) - 24/8 = 6/8(+12) — 24/8 = 44/8(+12) = 24/4x8(+12) = 24/32(+12)
or

1242(+12) — /32 = 3447 x 2(+12) - /32 = 24/32(+12) oe

Note

82 = 24> x 2 or 2/16x2 or \32x4 or /642
1242 =342 x2 or 3416x20r 4/32x9

Shown

A1l dep on M2 for showing working
to given answer (they may dismiss
the +12 and just deal with the surd
part for this stage)

Total 3 marks

£
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< QUESTION

16 233 B+l M1 for explicitly multiplying the
N RN numerator and the denominator by /3 +1
2\/5 X_\/g_l or—J§—1

VB3-1 —3-1

2x3+23 6423 6+243 M1 dep on M1 (numerator expanded for 2
3-1 or 3.1 or 2 oe terms which need to be all correct and

denominator may be 4 terms which need

—2x3-23 o -6-23 or -6-243 e to be all correct)

-3+1 -3+1 -2

Working required

3+43

Alallow ~/3+3 (dep on M2)

Total 3 marks

£
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17 145 3445 M1 for rationalising the denominator by
x oe or multiplying numerator and denominator
3-5 3+5 «/— \/—
1445 —3-45 by 3++/5(or -3-+/5)
X oe
3-v6 -3-45
3+/5+3V5+55 M1 numerator correctly expanded and
m oe or may be simplified to at least 2 terms and
+ - - denominator correctly expanded and may
3454354455 be simplified to 1 term
9-+5+5
3+«/§+3«/§+5 oeor
9+3y5-3\5-5
CARCRE
9-5
344545
9-5
8+ 4J§
4

Working required

2+

Al for 2++/5 from correct working
dep on M2

Total 3 marks

£
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< QUESTION

23 For 2 of 3 M1  or 5% as the numerator or
30=5x6 or 30=5x2x30e (for numerator) 5% as the denominator or
or 30=5x6 or 30=5x2x30e or
4180 =6\/§ oe or /180 = 2><3><«/§ (for denominator) V180 =645 0e or /180 = 2x3x+/5 or
or 2x47 _ (g2 2T 2(2x+7)
2527 _ (52 )Zx” or 5247 oo 257 = (5 ) or 5 oe or
r o [ 1) Laxs9)
0 o («/3) = [52] or 52 oe or
4x+9 L l(4x+9)
(«/5 ) =| 52 or 52 oe
or
30 N
—==+/50e
V180

or 5% asthe numerator

or  5**as the denominator
6x5x 5414 [ M1  Correct expression in terms of 6 (or 2

and 3) and 5 with indices

Some cancellation could have taken

o0t o4t 06 €9,z or
6% 50% x 5245 g 5o

8x+30

252x+7.5 place
——Z7ie 08 0r —— 5z 0e
N 251425 or fully correct with /5 and powers or
25 and powers
working required 5210 Al  depon M2

allow w = 2x + 10

Total 3 marks

£
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16

4 3Jg _7 o 4 -35+7 o M1 for multiplying the numerator and denominator
a5e7 35-7" 35+7 aee7 by 3v5 -7 or 345 +7 (may be implied)
eg M1 for expanding the denominator in a correct
435-7 4357 fraction
¢ ) r (BJ— 3 ) denominator may be 4 terms which all need to be
45- 2145+ 2145 - 49 45-7 correct
1245-28 125 - 28
or or > 3\/—
45-215+4215-49 45-7 8 N7 7_3J5 scores MIMO
435-7) . 4@5-7) W5+7 3/5-7
4549 -4 Implies the 1% mark
125-28  12V5-28 mplies the 1~ mar
45-49 -4
Working required 7-445 Al depon M2

SCB1 for answer 7 - \/E with no method marks
awarded

SCB2 for 7 - x/E if you would award the 1% M1
but not the 2" M1 (total 2 marks)

Total 3 marks

£
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< QUESTION

16

@

(b)

a+ 4bxa+«/ﬂ or a+2«/5xa+2«/50r
a-/4b a+ab  a-2¢b a+2+b

(a+246)
(a+ 2«/5)(&1—2«/5)

Eg

E (a++/4b)(a++/4b)
9 a’-4b

a’+

4an—+ 4b
a’—4b

2.50e

M1

M1

Al

B1

For multiplying the numerator and
denominator by a++/4b or a+2/b

dep on M1 for correctly simplified

denominator

2
a2+ 4ab + 4b or (a+2«/5)

for
a’—4b a’—4b

A
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21

(W2-1)? =2-+2-2+1(=3-242)

(3++B8) (V2+1)°

X

(W2-1?" (V2+1)?

M1

expand the denominator
(accept 2— 242 +1 - must see
expansion) OR method to
rationalise using (v/2 +1)°

(3+48) (3+242)

—X

oy

(2-1)"=2-V2-2+1(=3-22)
or
(W2 +1)2 =242+ 2+1(=3+2J§)

or
W2-)(2+D)=2-+2+2-1(=1)

M1

oeft 3— 2«/5
method to rationalise
OR expansion of

(2 -1) (accept 2—2+/2 +1)
or (v2+1)? (accept

24242 +1)or
V2-1)(/2+1)

] 9+64/2+3,8+8 o 9+122+8  9+642+3,/8+8 o 9+124/2+8 M1 ggfr:cntinda'\:l_on ofbrackets
X| SI
% 9 62+6v2-8 9-8 1 1 p
17+/288 Al orp=17,q=288

answer from fully correct
working with intermediate
steps of working seen

Total 4 marks

£
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18 Ix—x=6+230e or x—x/3=-6-23 M1  expanding bracket and collecting
terms. Condone one error
(allow —24/9 or —2(+/3)? for —60r 24/9 or 2(x/3)*for 6)
6+23 e Al oe must be a correct fraction with
(x=) +2,3 oe eg 6-24/3 irrational numerator and denominator
V3-1 1-3
64243 341 6+ 2/3)(v/3 +1 M1 (indep) Multiplying the numerator
(x=) (6+243) x (V3+1 or SEICERY oe or and denominator of their fraction by
(3-1)  (B+) 2 )
J3+1 oeor showing 2 or -2 as the
(6+ 2‘/5) (‘1—‘/5) e or denominator and multiplying the
A AV S
(_1+ J§) (_1_J§) numerator by <3 +1 oe
(—6 - 2J§)(1+ J§) or rationalising their denominator, so
TR m % long as it is of the form p+g+/3
(1_‘/5) (1+ ‘/5) where p and g are non zero integers
(condone missing brackets provided
meaning is clear)
Working required 6+43 Al dep on M1A1M1 with no errors seen

Total 4 marks

Q’/‘
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< QUESTION

17 (a) 12 Bl
®) | 5-18 1442  5-418 -1-42 Mi Multiplying numerator and denominator by 1+ NG)
x or x oe
142 1442 142 12
5-36+5v2-18  5-6-3L2+52 M1 Showing correct expansions (not necessarily as a
or or fraction)
1+V2-42-2 -1
“5+6+3V2-5V2
1
NB:allow /18 or 3v/2 +/360r6 or «/E\/g
working required 1- zﬁ Al dep on M2 (ie all stages of working must be

shown convincingly)

or for statinga =1 and b = -2

Total 4 marks

Q\?ﬂ
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< QUESTION

23 @9 134645 M1  expression for x?
2J5-3
13+6J— 245+3 13+6J— _25-3 M1 dep on previous M1 showing a
correct product to rationalise the
2J5-3 2‘/§+3 25~ 3 -25-3 denominator  (must be correct x?)
e 13+6«/— 2J5+3_ 99+4445 M1 depon previrr:us M1 .
continuing the expansion of the
2/5-3 2‘/§+3 1 product on the numerator and
or denominator — maybe one of these
e 13+ GJ— 2/5+3 _ 2615+39+60+185 forms or a combination of forms
25-3 20543 20-9
or
e 13+6«/— 2/5+3 _ 265 +39+12(5)* +18\5
25-3 2543 (245)7 -3
Al deponM3accepta=2,b=5

Working required

2+«/§

Total 4 marks

£
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< QUESTION

17 (a) 15 1 B1 acceptk®®
(b) e 7(2++/3) o 7(-2-+3) 3 M1  for multiplying the numerator and
denominator of the fraction b
2-B)2+3)  (2-B)(-2-3 Y
@-3)@+V3)  2-V3)-2-V3) 2 Bor 2
14473 14473 14+73 M1  dep on previous M1
eg or or
44+243-243-3 4-3 1
o T14-TB -14-73 . -14-743
—4-23+2\3+3 -4+3 -1
Working required J147 + 14 Al depon M2
SCB1 for 4147 + 14 gained with
no method marks awarded
SCB2 for 1147 + 14 gained with
18t M1 awarded
Total 4 marks

£
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< QUESTION

17 (a) 527 1 |BlAllown=5
Do not accept 5 by itself
(b)| 5- J— J2+1  5- ﬁ —J2-1 3 | M1 for rationalising the denominator
or s e
-1 ﬁ+1 - 1 21 by multiplying numerator and

denominator by «/§+1 or —\/E -1

eg M1 (numerator must be expanded to
5J§+5_2_J’ J’ 5_ J’ 4 terms, denominator may be 4
0 or 52 +5-2—2 terms which need to be all correct)
SRS S

Accept 1 in the denominator without
working

Working required 31442 Al or for statinga=3andb =4
dep on M2

Total 4 marks

£
186



< QUESTION

15 (@) 9 1 Bl allow 93
(b) 21 3142 or 21 3-2 3 M1 for explicitly multiplying the numerator and
3-V2 3442 3-2 3-2 the denominator by 3+«/§ or —3—x/§
M1  dep on M1 (denominator may be 4 terms
21(3++/2
o ( - J_) or 21(3+J§) which all need to be correct)
g 2
9-3J2+32-2 F2
or 21(3+*/§) or 21(3+‘/§) ix?'h/E =9+34/2 scores MIMO
9-2 7 3-42 3+42
or 63+21/2 or 63+21/2
9-2 7
Working required 9+ «/1_8 Al  depon M2

SCBL for 9++/18 gained with no method
marks awarded

SCB2 for 9+«/1_8 gained if you would
award 15 M1 but not 2" M1 (total 2 marks)

Total 4 marks

16 @) 6 1 Bl cao
(b) 9_/ax2 (< 0) 3 M1  for substituting g(x) in f(x), allow incorrect

inequality sign or = sign

eg 9—2x(< o) or 9 < 2x or 81 < 4x2or 92 < 4x2 M1  for removing the square root, allow incorrect
inequality sign or = sign

Working required > 9 Al  (depon M1)
oeegx>4.5, %<x,4.5<x

Total 4 marks

&Q’/‘
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< QUESTION

21 (a) (555 and a5 2 ML o for 45 = 3 x 3 x 5 and
55 shown Al dep on M1 cao with sight of

3./5+2+/5 but we must see where
these come from

(b) 2 M1  Rationalise denominator - award for
2 X\/§+1 or 2(\3+1) or 23+2 e
\/5—1 \/§+1 3-1 2 seeing multiplication by
«/5 +1
or —«/§—1
\3-1
oe 1+J§ Al dep on M1
© (x+32)2 - (3V2)* -1 2 ML or (x+32)2—18—1 or for

a=3\/§orb=—19

(x+342)*-19 Al

Total 6 marks

Q‘\’/ﬂ'
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< QUESTION

17

@

6x6+6x2\/ﬁ+6x2\/ﬁ+(2x«/1_2)2
or

36+124/12 +12412 + 412412

T

o
36+124/12 +12412 +(4x12)

M1 for correct expansion of brackets showing four terms (need not
be simplified)

or

for the use of (a + b)> = a? + 2ab + b?

or or

36+2443+2443+48 for showing or stating +12 =2+/3 oc
or

36+2x244/3 +48

or

36+ 6x2x2+/12 +48

84+48«/§ M1 (dep on M1)

Shown

Al for fully correct working leading to given expression

A
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< QUESTION

17 | (b) |E.g M1 for one of
- 2 1
[?’ti:] o [Z;lsrz T or [7723?“] ’ cube rooting or inverting or squaring
a
-8
or =" where k is an integer # 0
E.g. M1 for two of

1,
0a)' 32 9@ (¢ Y

30 % a®t
(729a2“] o

cube rooting or inverting or squaring

10

or li? where k is an integer # 0

th

9a*

10 48
Al Allow ta

or ~t'a*
9

Total 6 marks

Q\?ﬂ
190




19 a [ M1 acorrect first stage.
@ eg (2°)2x3/(2%)° or (2°)*x(4)® or 4°x4? o
or 2%or 2* seen
or 2°x16 or 64 x 42 or 82 x 42 or 8 x 16 or 64 x 16
1 M1 depon 1st M mark.
26 x (22 or 1024  or 322 or 4°
or 2°x2*
210 Al dependent on first M1
isw if 21%seen but then 10 given as
answer.
4
®) (n'E =)i or 0.0625 oe e n_é ) _ l ¥ M1 for sight of ioe, even if raised to
16 g = 2 ) 16
an incorrect power.
or for algebraic approach, separating
out the 4, or 5 or —1 in the power
5 5 1\° M2  for a correct expression for n
(n=) 16* or 00625+ 0e |eg (n=) (5) (M1 for one correct algebraic stage
(n=) 2° or {iomss oe 5 1
egn==7)
1)¢ 2
1
o1 _o (16J
0.06254
32 Al

Total 7 marks

£
191
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