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General Marking Guidance 

 All candidates must receive the same treatment. Examiners must 
mark the first candidate in exactly the same way as they mark the 
last. 

 Mark schemes should be applied positively. Candidates must be 
rewarded for what they have shown they can do rather than 
penalised for omissions. 

 Examiners should mark according to the mark scheme not 
according to their perception of where the grade boundaries may 
lie. 

 There is no ceiling on achievement. All marks on the mark scheme 
should be used appropriately. 

 All the marks on the mark scheme are designed to be awarded. 
Examiners should always award full marks if deserved, i.e. if the 
answer matches the mark scheme. 
Examiners should also be prepared to award zero marks if the 
candidate’s response is not worthy of credit according to the mark 
scheme. 

 Where some judgement is required, mark schemes will provide the 
principles by which marks will be awarded and exemplification may 
be limited. 

 When examiners are in doubt regarding the application of the mark 
scheme to a candidate’s response, the team leader must be 
consulted. 

 Crossed out work should be marked UNLESS the candidate has 
replaced it with an alternative response. 

 Types of mark 
o M marks: method marks 
o A marks: accuracy marks 
o B marks: unconditional accuracy marks (independent of M 

marks) 
 Abbreviations 

o cao – correct answer only 
o ft – follow through 
o isw – ignore subsequent working 
o SC - special case 
o oe – or equivalent (and appropriate) 
o dep – dependent 
o indep – independent 
o eeoo – each error or omission 
o awrt –answer which rounds to



 No working 
If no working is shown then correct answers normally score full 
marks 
If no working is shown then incorrect (even though nearly 
correct) answers score no marks. 

 With working 
If there is a wrong answer indicated on the answer line always check 
the working in the body of the script (and on any diagrams), and 
award any marks appropriate from the mark scheme. 
If it is clear from the working that the “correct” answer has been 
obtained from incorrect working, award 0 marks. 
Any case of suspected misread loses A (and B) marks on that part, 
but can gain the M marks. 
If working is crossed out and still legible, then it should be given any 
appropriate marks, as long as it has not been replaced by alternative 
work. 
If there is a choice of methods shown, then no marks should be 
awarded, unless the answer on the answer line makes clear the 
method that has been used. 
If there is no answer on the answer line then check the working for 
an obvious answer. 

 Ignoring subsequent work 
It is appropriate to ignore subsequent work when the additional work 
does not change the answer in a way that is inappropriate for the 
question: eg. Incorrect cancelling of a fraction that would otherwise 
be correct. 
It is not appropriate to ignore subsequent work when the additional 
work essentially makes the answer incorrect eg algebra. 
Transcription errors occur when candidates present a correct answer 
in working, and write it incorrectly on the answer line; mark the 
correct answer. 

 Parts of questions 
Unless allowed by the mark scheme, the marks allocated to one part 
of the question CANNOT be awarded in another. 

   



In
te

rn
at

io
na

l G
C

SE
 M

at
hs

  J
an

ua
ry

 2
01

6 
– 

Pa
pe

r 
3H

R
 M

ar
k 

sc
he

m
e 

 
A

pa
rt

 fr
om

 Q
ue

st
io

ns
 6

(a
), 

11
, 1

2 
an

d 
19

(d
) (

w
he

re
 th

e 
m

ar
k 

sc
he

m
e 

st
at

es
 o

th
er

w
is

e)
, t

he
 c

or
re

ct
 a

ns
w

er
, u

nl
es

s c
le

ar
ly

 o
bt

ai
ne

d 
by

 a
n 

in
co

rr
ec

t m
et

ho
d,

 sh
ou

ld
 b

e 
ta

ke
n 

to
 im

pl
y 

a 
co

rr
ec

t m
et

ho
d.

 
Q

 
W

or
ki

ng
 

A
ns

w
er

 
M

ar
k 

 N
ot

es
 

1 
 

��.�� �.�  
   

4.
04

 

   2 

M
1  

 A
1 

Fo
r � � w

he
re

 a
 a

nd
 b

 a
re

 si
ng

le
 

nu
m

be
rs

 a
nd

  a
 =

 1
4.

14
 a

nd
/o

r b
 =

 3
.5

 
A

cc
ep

t ��� �� 

 
 

 
 

 
 

T
ot

al
 2

 m
ar

ks
 

2 
(a

) 
 

9(
2c

 –
 3

)  
2 

B
2 

A
w

ar
d 

B
1 

fo
r 

3(
6

9)
c

  
 

(b
) 

2
4

5
20

t
t

t
 

  
2

20
t

t
 

  2 

M
1  A
1 

Fo
r t

hr
ee

 c
or

re
ct

 te
rm

s o
ut

 o
f f

ou
r o

r 
fo

r f
ou

r t
er

m
s c

or
re

ct
 e

xc
ep

t f
or

 si
gn

s. 

 
 

 
 

 
 

T
ot

al
 4

 m
ar

ks
 

3 
(a

) 
 

R
ef

le
ct

io
n 

in
 y

 =
 1

 
   2 

B
1 

B
1 

Fo
r r

ef
le

ct
io

n 
Fo

r y
 =

 1
 

A
w

ar
d 

no
 m

ar
ks

 if
 n

ot
 a

 si
ng

le
 

tra
ns

fo
rm

at
io

n.
 

 
(b

) 
Pa

ra
lle

lo
gr

am
 w

ith
 v

er
tic

es
 (3

, -
3)

, (
9,

 -3
), 

(6
, -

6)
 a

nd
 (0

, -
6)

 
 2 

B2
 

A
w

ar
d 

B
1 

fo
r a

ny
 tr

an
sl

at
io

n 
of

 th
e 

co
rr

ec
t p

ar
al

le
lo

gr
am

. 
 

(c
) 

Pa
ra

lle
lo

gr
am

 w
ith

 v
er

tic
es

 (-
3,

 1
), 

(-
3,

 3
), 

(-
2,

 4
), 

(-
2,

 2
) 

 2 
B

2 
A

w
ar

d 
B

1 
fo

r a
 c

or
re

ct
 ro

ta
tio

n 
th

ro
ug

h 
�90° a

bo
ut

 a
ny

 c
en

tre
. 

 
 

 
 

 
 

T
ot

al
 6

 m
ar

ks
  



–  

4 
(a

) 
1

0.
5

0.
15

0.
05

 
 

 
M

1 
 

 
 

 
0.

3 
2 

A
1 

 
 

(b
) (

i) 
40

0.
15

 
 

 
M

1 
A

cc
ep

t 4
0 

× 
0.

15
 ×

 5
 o

r 6
 ×

 5
 o

r 3
0 

 
 

 
6 

 
 

A
1 

 
 

   
   

(ii
) 

40
0.

5  
or

 2
0 

an
d 

40
0.

05
or

 2
 

 
M

1 
 

 
 

"2
0"

1
"6

"
5

"2
"

10
 

 
 

M
1 

D
ep

 
ft 

fro
m

 (i
) 

 
 

 
70

 
5 

A
1 

 
 

 
A

lte
rn

at
iv

e 
M

et
ho

d 
1 

× 
0.

50
 +

 5
 ×

 0
.1

5 
+ 

10
 ×

 0
.0

5 
or

 1
.7

5 
“1

.7
5”

 ×
 4

0 

   
70

 

 
 

M
1 

M
1 

A
1

  D
ep

 

 
 

 
 

 
 

T
ot

al
 7

 m
ar

ks
 

5 
(a

) 
2

6.
5

 
 

13
3 

 2 
M

1 
A

1 
 aw

rt 
13

3 
 

(b
) 

2
2

10
.5

6.
5

 o
r 1

10
.2

5
42

.2
5 o

r 6
8 

2
2

10
.5

6.
5

or
 

11
0.

25
42

.2
5

or
 

68
oe

 

   
8.

25
 

   3 

M
1  

M
1 

A
1 

   aw
rt 

8.
25

 
 

 
 

 
 

 
T

ot
al

 5
 m

ar
ks

 



–  

6 
(a

) 
C

or
re

ct
 fa

ct
or

 tr
ee

 o
r r

ep
ea

te
d 

di
vi

si
on

 to
 fi

nd
 

fa
ct

or
s 

2,
 2

, 2
, 3

, 5
, 5

 (c
on

do
ne

 in
cl

us
io

n 
of

 1
’s

) 
        

3
2

2
3

5
 

        3 

M
2        A
1 

fo
r f

in
di

ng
 c

or
re

ct
 fa

ct
or

s (
co

nd
on

e 
th

e 
in

cl
us

io
n 

of
 1

) 
M

1 
fo

r f
in

di
ng

 a
 se

t o
f f

ac
to

rs
 (w

ith
 a

 
pr

od
uc

t o
f 6

00
) w

hi
ch

 in
cl

ud
es

 a
t 

le
as

t 3
 o

f t
he

 si
x 

pr
im

e 
fa

ct
or

s. 
Th

is
 

m
ay

 b
e 

a 
fa

ct
or

 tr
ee

 th
at

 is
 in

co
m

pl
et

e 
or

 o
nl

y 
co

rr
ec

t t
o 

th
is

 st
ag

e,
 fo

r 
in

sta
nc

e.
 

de
p 

on
 M

2 
 

(b
) 

Eg
 

12 35 5
 o

r 
10 5 5

 o
r 

11 25 5
 

   5�   
   2 

M
1   A
1 

Fo
r a

 c
or

re
ct

 a
pp

lic
at

io
n 

of
 a

n 
in

de
x 

la
w

. 

 
 

 
 

 
 

T
ot

al
 5

 m
ar

ks
 

7 
(a

) 
 

2
e

 
1 

B
1 

M
us

t b
e 

th
e 

fin
al

 a
ns

w
er

. 
 

(b
) 

5
4

3e
 o

r 
3

4
5

e
 

  
e 

> 
� �  

  2 

M
1  A
1 

Co
nd

on
e 

us
e 

of
  � or =

 
 M

us
t b

e 
th

e 
fin

al
 a

ns
w

er
. 

A
cc

ep
t e

 >
 0

.3
33

(3
33

…
.) 

 
(c

) 
 

1 
1 

B
1 

 
 

 
 

 
 

T
ot

al
 4

 m
ar

ks
 



–  

8 
(a

) 
���	��

�������
���	��

�������
 ×

 1
00

 
  

23
.9

 

  2 

M
1  A
1 

  A
cc

ep
t 2

3.
8 

– 
23

.9
 

 
(b

) 
��.� ��� ×

10
28

(m
ill

io
n)

or
 1

80
.(9

28
) (

m
ill

io
n)

  

��.� ��� ×
10

28
(m

ill
io

n)
 +

 1
02

8 
(m

ill
io

n)
 

    
12

09
 

    3 

M
1  

M
1  A
1 

M
2 

fo
r 1

02
8 

(m
ill

io
n)

 ×
 1

.1
76

 o
e 

   A
cc

ep
t 1

20
8 

– 
12

09
 

 
(c

) 
����	�

������
��

���.�
 ×

 1
00

 o
e 

         
54

8 

         3 

M
2         A
1 

 M
1 

fo
r �����

������
��

���.�
 o

r  
5.

47
(9

74
41

36
…

) r
ou

nd
ed

 o
r 

tru
nc

at
ed

 to
 a

t l
ea

st 
3S

F 
or

 
1.

87
6 

or
 (1

00
 +

 8
7.

6)
(%

 ) 
or

 1
87

.6
(%

) 
or

 1
87

.6
%

  =
 1

02
8 

(m
ill

io
n)

 o
r 

or
 1

.8
76

x 
= 

10
28

 (m
ill

io
n)

 o
e 

or
 

�
����	�

������
�� =

 ���.� ��� o
e 

aw
rt 

54
8 

 
 

 
 

 
 

T
ot

al
 8

 m
ar

ks
 



–  

9 
(a

) 
1

1
2

2
(0

4)
,

(2
1)

 
 

   
(–

2,
 � �)  

    2 

M
1    A
1 

A
cc

ep
t  
� ��0–4

� or � ��2–1
� or 

on
e 

co
rr

ec
t c

oo
rd

in
at

e 
or

 
(� �, –2) 

 
(b

) 
2

(
1)

0
(

4)
 o

r 
1

2
4

0
 o

e 
  � �  

   2 

M
1  A
1 

A
w

ar
d 

M
1 

fo
r –

 � � o
r � �x 

A
cc

ep
t � � o

r 0
.7

5 

 
(c

) 
3 4"
"

y
x

c
 o

r 
2

y
m

x
 o

e 
  

3 4
2

y
x

oe
 

    2 

M
1  

A
1f

t 

c 
or

 m
 m

ay
 b

e 
le

tte
rs

 o
r a

ny
 n

um
be

r 
ex

ce
pt

 c
 =

 0
, m

 =
 0

 o
r m

 =
 1

 
A

cc
ep

t y
 –

 –
 1

 =
 "�" �(x

 –
 –

 4
) o

e 
 

A
w

ar
d 

M
1 

A
0 

fo
r "�" �x 

+ 
2 

 
 

 
 

 
 

 
T

ot
al

 6
 m

ar
ks

 
10

 
(a

) 
 

48
 

1 
B

1 
 

 
(b

) 
an

gl
e 

AO
M

 =
 4

8o  a
nd

 A
M

 =
 8

 (w
he

re
 M

 is
 th

e 
m

id
po

in
t o

f A
B)

 o
r 

an
gl

e 
O

AB
 =

 4
2o  (m

ay
 b

e 
sh

ow
n 

on
 d

ia
gr

am
) 

8
si

n
48

r
 o

r 
16 si
n9

6
si

n
42r

 o
r 

2
2

2
2

16
2

co
s9

6
r

r
r

 o
e 

8
si

n
48

r
 o

r 
16

si
n

42
si

n9
6

r
 o

r 
2

16
2(

1
co

s9
6)

r
oe

 

       
 

10
.8

 

        4 

M
1  

M
1   

M
1   A
1 

  Fo
r a

n 
ex

pr
es

si
on

 in
vo

lv
in

g 
r o

r r
² 

Im
pl

ie
s f

irs
t M

1 
 Fo

r a
 c

or
re

ct
 e

xp
re

ss
io

n 
fo

r r
 

  aw
rt 

10
.8

 
 

 
 

 
 

 
T

ot
al

 5
 m

ar
ks

 



–  

11
 

 
Eg

 5
35

c
 o

r  
25

10
0

d
or

 4
(–

13
 –

 5
d)

 –
 5

d 
= 

48
 o

e 
      

c 
= 

7 
d 

= 
–4

  

       3 

M
1      A
1 

A
1 

Fo
r e

lim
in

at
in

g 
ei

th
er

 v
ar

ia
bl

e 
by

 
us

in
g 

th
e 

co
rr

ec
t o

pe
ra

tio
n 

or
  

fo
r a

 c
or

re
ct

 re
ar

ra
ng

em
en

t o
f o

ne
 

eq
ua

tio
n 

fo
llo

w
ed

 b
y 

a 
su

bs
tit

ut
io

n 
in

to
 th

e 
ot

he
r e

qu
at

io
n.

 
C

on
do

ne
 1

 a
rit

hm
et

ic
 e

rr
or

. 
de

p 
on

 M
1 

de
p 

on
 M

1 
 

 
 

 
 

 
T

ot
al

 3
 m

ar
ks

 
12

 
 

2
17

5
12

t
t

 
2

5
17

12
(

0)
t

t
 

 Eg
 (5

t –
 1

2)
(t 

– 
1)

 (=
0)

 o
r (

t =
) ––��	�

	� �–��
�� –�	��

	���
�	�	�

 

or
  ��	�	 √

�� �� o
r ��	�	� ��  

        
  

 
t =

1 
 

t =
 2

.4
 o

e 

             3 

M
1    

M
1    

 A
1 

C
or

re
ct

 th
re

e 
te

rm
 q

ua
dr

at
ic

.  
e.

g.
 

2
17

5
12

t
t

 
  Fo

r (
5t

 ±
 1

2)
(t 

± 
1)

 o
r  

fo
r a

 c
or

re
ct

 su
bs

tit
ut

io
n 

in
to

 th
e 

qu
ad

ra
tic

 fo
rm

ul
a 

(c
on

do
ne

 1
 si

gn
 

er
ro

r)
 

C
on

do
ne

 1
7²

 a
nd

 o
m

is
si

on
 o

f b
ra

ck
et

s 
ar

ou
nd

  –
17

  
 D

ep
 o

n 
M

2 

 
 

 
 

 
 

T
ot

al
 3

 m
ar

ks
   



–  

13
 

(a
) 

 
64

h²
 

2 
B

2 
B

1 
fo

r 6
4 

or
 h

² w
rit

te
n 

as
 a

 p
ro

du
ct

 
 

(b
) 

�	�	�� � �� � o
r �� � �� �   

 
1

2
2

3
1

a
or

 
1

2
2

3
1

k
 o

e 
or

 1
 +

 � � =
 k

 +
 � � o

e 

     
� �  

      3 

M
1   

M
1  A
1 

Fo
r √� = 

�� �   or
 a
√� = �

� �  or 
� �²�

 =
 �� �  

 Fo
r 

1
2

2
3

1
a

or
 

1
2

2
3

1
k

 
 oe

 
A

cc
ep

t 0
.8
3�  

 
 

 
 

 
 

T
ot

al
 5

 m
ar

ks
 

14
 

(a
) 

 
C

or
re

ct
 p

oi
nt

s  
C

ur
ve

 o
r l

in
e 

se
gm

en
ts

 th
ro

ug
h 

po
in

ts
 

2 
B

1  B
1 

1 2
sq

ua
re

 

ft 
fro

m
 p

oi
nt

s:
 

if 
at

 le
as

t 4
 a

re
 c

or
re

ct
ly

 p
lo

tte
d 

or
 

if 
al

l p
oi

nt
s a

re
 p

lo
tte

d 
at

 th
e 

co
rr

ec
t 

he
ig

ht
 c

on
sis

te
nt

ly
 w

ith
in

 e
ac

h 
in

te
rv

al
.  

D
o 

no
t p

en
al

is
e 

om
is

si
on

 o
f c

ur
ve

 fo
r 

t <
 1

80
 

 
(b

) 
74

 (a
pp

ro
x)

 c
or

re
sp

on
di

ng
 to

 t 
= 

23
0 

   92
 –

 7
4 

= 
18

 (a
pp

ro
x)

 

    
18

 (a
pp

ro
x)

 

          2 

M
1    A
1 

A
 re

ad
in

g 
th

at
 is

 c
le

ar
ly

 in
te

nd
ed

 to
 

co
rr

es
po

nd
 to

 t 
= 

23
0 

on
 a

 c
um

ul
at

iv
e 

fre
qu

en
cy

 g
ra

ph
. 

 Fo
r c

or
re

ct
ly

 su
bt

ra
ct

in
g 

an
 a

cc
ur

at
e 

re
ad

in
g 

fr
om

 9
2 

(a
llo

w
 

1 2
sq

ua
re

 fo
r 

23
0 

an
d 

th
e 

re
ad

in
g)

. 
If 

M
1 

sc
or

ed
, f

t f
ro

m
 c

f g
ra

ph
 

If 
no

 in
di

ca
tio

n 
of

 m
et

ho
d,

 ft
 o

nl
y 

fro
m

 a
 c

or
re

ct
 c

ur
ve

. 
 

 
 

 
 

 
 

T
ot

al
 4

 m
ar

ks
 



–  

15
 

(a
) 

2
2

2
12

4
l

  
 

2
2

4
12

4
or

 � × 4×
 √160 

 o
r  

� × 4× 
12

.6
(4

91
10

64
…

) o
r 5

0.
56
� or ���� ��� 

    
 

15
9 

     3 

M
1   

M
1  A
1 

Fo
r 1

2²
 +

 4
² 

  Fo
r a

 c
or

re
ct

 e
xp

re
ss

io
n 

of
 th

e 
cu

rv
ed

 
su

rf
ac

e 
ar

ea
. 

A
cc

ep
t 1

58
 –

 1
59

 
 

(b
) 

12
12 4

h
r

 o
r 4

(1
2 

– 
h)

 =
 1

2r
 o

r 
4

12
4

h
r

or
 

4 
: 1

2 
= 

r :
 1

2–
 h

  o
e 

 
12

(4
)

4
r

h
 o

r 
3(

4
)

h
r

 o
r 

12
3

h
r  

    
 

2
3

12
3

V
r

r
 

   
 

      3 

M
1    

M
1 

A
1 

Fo
r 
� �� =

 � � o
r 4

h 
= 

12
r o

r 

 4
 : 

12
 =

 r 
: h

  o
e 

 h 
= 

3r
 

D
ep

. F
or

 (V
 =

) ��²(1
2 

– 
3r

) 

D
ep

 o
n 

M
2 

cs
o 

 
(c

) 
2

d
24

9
dV

r
r

r
 

2
24

9
0

r
r

 

    
2� �  

     4 

B
2  

M
1  A
1 

B1
 fo

r e
ac

h 
te

rm
. 

 ft 
th

ei
r �� �� =

 0
 

A
cc

ep
t24 9

, 
8 3

 o
e 

 
 

 
 

 
 

T
ot

al
 1

0 
m

ar
ks

 



–  

16
 

(a
) 

 
2.

2 
 1 

B
1 

A
cc

ep
t 

22 10
, 11 5

, 
1

2
5

 

 
(b

) 
 

1 
1 

B
1 

 
 

(c
) 

y(
x 
– 1) = 2

x 
or

 y
x 
– y = 2x

 o
r x

(y
 – 1) = 

2y
 o

r x
y 
– x = 2y

  
(

2)
x

y
y

 o
r 

(
2)

y
x

x  
  

� �	–�	  

     3 

M
1 

M
1 

A
1 

  oe
  E

g 
–� �	–�  

M
2A

0 
fo

r 
� �–� 

 
(d

) 
 

2 
 1 

B
1 

ft 
fr

om
 (c

) i
f a

 ra
tio

na
l f

un
ct

io
n 

w
ith

 a
 

lin
ea

r d
en

om
in

at
or

 
 

 
 

 
 

 
T

ot
al

 6
 m

ar
ks

 
17

 
(a

) 

 

         1 

B
1 

6 
an

d 
11

 in
 c

or
re

ct
 re

gi
on

s  
N

ot
e:

 A
w

ar
d 

B
0 

fo
r a

ny
 n

um
be

rs
 

ad
de

d 
to

 in
co

rre
ct

 re
gi

on
s 

 

 
(b

) 
 

{2
, 5

, 7
, 8

} 
 1 

B1
 

ft 
fr

om
 V

en
n 

di
ag

ra
m

 
Ig

no
re

 b
ra

ck
et

s a
nd

 se
pa

ra
to

rs
. 

 
(c

) 
 

{9
, 1

2}
 

 1 
B1

 
ft 

fr
om

 V
en

n 
di

ag
ra

m
 

Ig
no

re
 b

ra
ck

et
s a

nd
 se

pa
ra

to
rs

. 
 

(d
) 

 
6 

1 
B

1 
ft 

fr
om

 V
en

n 
di

ag
ra

m
 

 
 

 
 

 
 

T
ot

al
 4

 m
ar

ks
  

 

A
B

C9 
   

 1
2

3
7

2 
  5

 
 8

   
  

1 
  4

   
1011

6

13
 



–  

18
 

(a
) 

�� ��� ×
 �� ��� o

e 
 

 
�� � �� o

e 
 

 2 
M

1 
A

1 
 eg

 ���� � ����
 o

r 0
.2

1 
 

 
(b

) (
i) 

�� ��� ×
 � �� o

e 
  � ���  

            5 

M
1 

 A
1 

  oe
 e

g 
�� ���� o

r 0
.0
0� 9�  

 
(b

) (
ii)

 
� ��� ×

 � �� o
r 

� ���  ×
 � �� o

r 
�� ���� o

r 
�� ��� ×

 �� �� o
r ���� ���� o

e 
 � ��� ×

 � �� +
 
� ��� ×

 � �� +
 �� ��� ×

 �� �� o
e 

   

    
 

��� ���  

M
1  

M
1  A
1 

   Im
pl

ie
s f

irs
t M

1 
 oe

 E
g 
���� ���� o

r 0
.4

63� 0�  
A

cc
ep

t 0
.4

63
(0

30
3…

) r
ou

nd
ed

 o
r 

tru
nc

at
ed

 to
 a

t l
ea

st 
3 

dp
 

 
 

W
ith

 r
ep

la
ce

m
en

t m
et

ho
d 

   
� ��� ×

 
� ��� o

r 
�� �����

 o
r 

�� ��� ×
 �� ��� o

r 
���� �����

 o
e 

  � ��� ×
 
� ��� +

 
� ��� ×

 
� ��� +

 �� ��� ×
 �� ��� o

r ���� ���� o
r 0

.4
65

2 
oe

 

 
        

  
M

1    
M

1 

      Im
pl

ie
s f

irs
t M

1 
 

 
 

 
 

 
 

T
ot

al
 7

 m
ar

ks
 



–  

19
 

(a
) 

V
ec

to
r, 

w
ith

 a
rr

ow
, m

ar
ke

d 
fr

om
 P

 to
 p

oi
nt

 3
 to

 th
e 

rig
ht

 a
nd

 8
 u

p.
 

1 
B

1 
 

 
(b

) 
V

ec
to

r, 
w

ith
 a

rr
ow

, m
ar

ke
d 

fr
om

 P
 to

 p
oi

nt
 4

 to
 th

e 
le

ft 
an

d 
4 

up
. 

1 
B

1 
 

 
(c

) 
 

–7a – 2
b 

1 
B

1 
oe

 e
g 
–7a + –

 2
b 

 
(d

) 
Eg

 (���������  =
) � �(4

a 
– 

2b
) o

r (
���������  =) � �(3

a 
+ 

4b
) 

 Eg
 (����������  =

) � �(4
a 

– 
2b

) +
 � �(3

a 
+ 

4b
) o

r � �(3
a 

+ 
4b

) –
 � �(–

4a
 +

 2
b)

 

or
 � �a 

– 
� �b 

+ 
a 

+ 
� �b 

  
     

     
11 3

 

          3 

M
1   

M
1   A
1 

  

A
cc

ep
t ±

 � �(4
a 

– 
2b

) o
r ±

 � �(3
a 

+ 
4b

)  
or

 ����������  = 
���������  + �

��������  oe 
Fo

r a
 c

or
re

ct
 e

xp
re

ss
io

n 
fo

r  
��� �������  

  D
ep

 o
n 

M
2 

cs
o 

 
A

cc
ep

t e
xa

ct
 v

al
ue

 o
nl

y 
 

Eg
 

2
3

3
 o

r 3
.6�  

 
 

 
 

 
 

T
ot

al
 6

 m
ar

ks
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pearson Education Limited. Registered company number 872828  
with its registered office at 80 Strand, London WC2R 0RL 


