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QUESTIONS

42 questions - 192 marks - 2 sub-topics

SUB-TOPIC G3a

TRANSFORMATIONS

Sub-topic G3a - 12 questions - 52 marks - lowest tariff first




ANSWER >

VA
11

On the grid, enlarge the shaded shape with scale factor % and centre (1, 2)

(Total for Question 8 is 2 marks)

A



ANSWER >

10

13

12

11

10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 x

1
On the grid, enlarge the shaded shape with scale factor 3 and centre (1, 7)

(Total for Question 10 is 2 marks)
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ANSWER >

10

=V

(a) Reflect triangle S in the line y = x
Label the new triangle R.
(2)

—4
(b) Translate triangle S by the vector ( 6)

Label the new triangle T.
M

(Total for Question 3 is 3 marks)

A



ANSWER >

(a) On the grid, rotate triangle A 180° about (1, —1)
Label the new triangle B
(2)

(b) On the grid, translate triangle A by the vector

Label the new triangle C
@

(Total for Question 2 is 3 marks)

A



ANSWER >

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

You must write down all the stages in your working.

10

P>
@) 2 4 6 8 10 12 14 x

(a) Describe fully the single transformation that maps triangle A onto triangle B

3)
. . -4
(b) On the grid above, translate triangle A by the vector ( 3)
Label your triangle C
1
(Total for Question 1 is 4 marks)
. J
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ANSWER >

-
2
VA
8
6
4
2
A
-8 -6 -4 -2 0 2 4 6 g * |
-2
B 5
—4
-6
-8
(a) Describe fully the single transformation that maps shape A onto shape B
(b) On the grid above, rotate shape A 180° about (—1, 0)
Label your shape C
(2)
(Total for Question 2 is 4 marks)
.
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ANSWER >

VA

10

=V

(a) On the grid above, reflect shape A in the line y = x

2
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ANSWER >

(e))

2 3 4 5 6 7 8 X

1

(a) Reflect shape T in the line y = x

@)

(Total for Question 3 is 5 marks)
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(b) Describe fully the single transformation that maps triangle A onto triangle B
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ANSWER >

YA
12

10

=V

0 2 4 6 8 10 12 14

(a) On the grid, enlarge shape A with scale factor 3 and centre (0, 1)
(2)

<
>

— D W A~ L N 3 00 O

O 1 2 3 4 5 6 7 8 9 10X

(b) Describe fully the single transformation that maps triangle P onto triangle Q

(Total for Question 2 is 5 marks)

Q\?ﬂ
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ANSWER >

B (~
2
Y A
10
8
6
4
2
>
4 -2 o 2 4 6 8 x
I I I I I I
(a) Describe fully the single transformation that maps triangle A onto triangle B.
3)
(b) On the grid, translate triangle A by the vector ( i)
Label the new triangle C.
ey
.

Q\?ﬂ
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ANSWER >

(o]

] ~
B (4}
g 4

=Y

(c) On the grid, enlarge triangle D with scale factor % and centre (—4, 2)
(2)

& (Total for Question 2 is 6 marks)
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ANSWER >

( )
5 Here is a shape P drawn on a grid of squares.

YA

10
8
6
4
2

>
-10 -8 -6 -4 -2 o 2 4 6 8 10 12 14 x
-6
-8
(a) On the grid, rotate shape P 180° about the point (-3, 2)
Label the new shape Q.
(2)
. 10
(b) On the grid, translate shape P by the vector ( g )
Label the new shape R.
1)
. J
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ANSWER >

Here are triangle T and triangle U drawn on a grid of squares.

VA

™

— N W A N

>
4 3 2-10 1 2 3 45 6 7 8 91011 12 x

(c) Describe fully the single transformation that maps triangle T onto triangle U.

(Total for Question 5 is 6 marks)

6 On Wednesday, the price of 1 litre of petrol was £1.26
The price of petrol on Wednesday was 5% more than the price of petrol on the

previous Monday.

Calculate the price of 30 litres of petrol on the previous Monday.

(Total for Question 6 is 3 marks)

Q\?ﬂ
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ANSWER >

r

4 The diagram shows a sketch of triangle A and triangle B on a coordinate grid.

VA Diagram NOT
accurately drawn

(6, 12)

R RLLREEEL

9, ¢

XX

2, d)

=V

00
oRetetes

00 %%
Setates

258

(s, -3)

22

(-11,-5)

(a) Given that triangle A has been translated to give triangle B, work out the value of d,
the value of e and the value of f
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ANSWER >

The diagram shows shape P and shape Q drawn on a grid.

y A
12

11

10

1 2 3 4 5 6 7 8 9 10 11 12 ¥
(b) Describe fully the single transformation that maps shape P onto shape Q

3)
(c) On the grid above, rotate shape P 90° clockwise about (3, 5)
Label your shape R
(2)
(Total for Question 4 is 8 marks)
\ y,

Q\?ﬂ
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SUB-TOPIC G3b

VECTORS

Sub-topic G3b - 30 questions - 140 marks - lowest tariff first
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ANSWER >

( )

13 Here are two vectors.

. —_—>
Find, as a column vector, AC

(Total for Question 13 is 2 marks)

INZ]
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ANSWER >

22

( )
16 Here are two vectors.
B_A) -5 B—) _ 9
4 e
. —>
Find AC as a column vector.
q
AC =
(Total for Question 16 is 2 marks)
. J
INZ]




ANSWER >

- N\ &
14 Here are two vectors.
Z-°  @-|. <
(-9 3
%
Find the magnitude of AC.
(Total for Question 14 is 3 marks)
. _ 3x=2
15 Make x the subject of the formula y =
x+1
(Total for Question 15 is 4 marks)
. J
INZ]
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ANSWER >

|

ABC is a triangle.
The midpoint of BC is M.
P is a point on AM.

__9

AB = 4a

%

AC =2b

__>

AP=3a+ Eb
2 4

Find the ratio AP: PM

Diagram NOT
accurately drawn

(Total for Question 23 is 3 marks)
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ANSWER >

2
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4 \ ™
19 OAB is a triangle.
—> —>
04 =a OB =b
The point C lies on OA4 such that OC : CA=1: 2
The point D lies on OB such that OD : DB=1:2
Using a vector method, prove that ABDC is a trapezium.
(Total for Question 19 is 3 marks)
. J
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ANSWER >

17 Here are two vectors.

-5

FG =
|2

Calculate the magnitude of the vector HF
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(Total for Question 17 is 3 marks)
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ANSWER >

r

18 OAB is a triangle.

Diagram NOT
accurately drawn

4a

OIS
R R

R

ﬁ

0OA = 4a

RN

OB = 4b

P is the point on 4B such that AP : PB=1:3

X
ookt

X
Setates

(a) Write down ﬁ in terms of a and b

23

22

q
(b) Express OP in terms of a and b
Give your answer in its simplest form.
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et ete e

XX
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(Total for Question 18 is 3 marks)

Q\?ﬂ
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ANSWER >

e ) n
22 ABCDEF is a regular hexagon.
A B
Diagram NOT
accurately drawn
F c
E
ABX and DCX are straight lines.
— —>
AB =a BC=b
%
Find EX in terms of a and b.
Give your answer in its simplest form.
(Total for Question 22 is 4 marks)
y,

Q\?ﬂ
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ANSWER >

) ( N -
17 The diagram shows parallelogram ABCD.
C B
VA . :
B Diagram NOT ¥
accurately drawn B
D :
A .
0 x :
— (2 — (10 E
AB = AC = -
7 11 E
The point B has coordinates (5, 8)
(a) Work out the coordinates of the point C. I
[— T )
3) :
The point £ has coordinates (63, 211) ;
(b) Use a vector method to prove that ABE is a straight line.
(2) :
(Total for Question 17 is 5 marks)
L J

Q\?ﬂ
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ANSWER >

e )
23 OAB is a triangle.

—> —>

OA=a OB=b

C is the midpoint of OA.
D is the point on 4B such that AD:DB =3:1

. . — —
E is the point such that OB = 2BE

Using a vector method, prove that the points C, D and E lie on the same straight line.

(Total for Question 23 is 5 marks)

Q\?ﬂ
30



ANSWER >

r

23 ABCD is a trapezium.
—> —>
DC =34B

afy) w()

Find the exact magnitude of BC

(Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

INZ]
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ANSWER >

4 \ ™
24
A P B
I
Diagram NOT
a 0 accurately drawn
0] ; C

— — —

04 =a oC =c AB =2¢

P is the point on 4B such that AP : PB=3:1

O is the point on AC such that OQP is a straight line.

Use a vector method to find 4Q : QC

Show your working clearly.

AQ :QC=
(Total for Question 24 is 5 marks)

. J

Q\?ﬂ
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ANSWER >

" N ¢

26 The diagram shows trapezium OACB.

A 4b C
> Diagram NOT
accurately drawn
3a
0 6b B
—> —> —
04 =3a OB = 6b AC =4b

N is the point on OC such that ANB is a straight line.

%
Find ON as a simplified expression in terms of a and b.

(Total for Question 26 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

Q\?ﬂ
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ANSWER >

( )
25
B Diagram NOT
accurately drawn
p M
N 4 o

OAN, OMB, APB and MPN are straight lines.

OA:AN=1:4

OM:MB=1:1

— —>

O4A=2a OB=2b

By using a vector method, find the ratio 4AP: PB

Give your answer in its simplest form.
. J

A



ANSWER >

(Total for Question 25 is 5 marks)

<0
X

Setirsase:
CRRRRRIIHK K

%
<X

Turn over for Question 26

INZ]
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ANSWER >

26 OACB is a trapezium.

Diagram NOT
2a accurately drawn

—> —> —>
O4A=2a OB=5b AC=3b
The diagonals, OC and AB, of the trapezium intersect at the point P,

%
Find and simplify an expression, in terms of a and b, for OP
Show your working clearly.

Q\?ﬂ
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ANSWER >

(Total for Question 26 is S marks)

TOTAL FOR PAPER IS 100 MARKS

INZ]
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ANSWER >

( )

22 The diagram shows triangle O4AB

Diagram NOT
accurately drawn

— —>
0A4=8a OB = 6b

M is the point on OB such that OM:MB =1:2
N is the midpoint of 4B
P is the point of intersection of ON and AM

Using a vector method, find OP asa simplified expression in terms of a and b
Show your working clearly.

Q\?ﬂ
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ANSWER >

( N
—>
OP = o
(Total for Question 22 is 5 marks)
Turn over for Question 23
L J
INZ]
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ANSWER >

( )

24 OXYZ is a trapezium.

X Diagram NOT
accurately drawn

o z

OX =a
XY =b
07 =3b

M is the midpoint of OX
N is the point such that MNZ and ONY are straight lines.

Given that ON: OY=A: 1

use a vector method to find the value of A

Q\?ﬂ
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ANSWER >

(Total for Question 24 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

INZ]
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ANSWER >

( )
21
Diagram NOT
accurately drawn
0 > B
6b
OAB is a triangle.
Q is the point on AB such that OQP is a straight line.
—> —> —>
04 =4a OB = 6b AP =2a+ 8b
Using a vector method, find the ratio AQ: QOB
AQ:OB = o,
(Total for Question 21 is 5 marks)
. J

Q\?ﬂ
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ANSWER >

( )
25 ABCD is a parallelogram and ADM is a straight line.

B C

Diagram NOT
K accurately drawn

A D M

—> —>

— 1
AB=a BC=b D =5b

K is the point on 4B such that AK:AB=1:1
L is the point on CD such that CL:CD = pu: 1
KLM is a straight line.

Given that A:pu=1:2

use a vector method to find the value of 4 and the value of u

(Total for Question 25 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

Q\?ﬂ
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ANSWER >

r

24 OAED is a quadrilateral.

E
Diagram NOT
accurately drawn
7a+3b
y ¢, JB D
2b
2a
0

—

— —
OA=2a OB=2b DE=7a+3b

AB:BD=1:2

The point C on 4B is such that OCE is a straight line.

Use a vector method to find the ratio of OC: CE

Q\?ﬂ
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ANSWER >

(Total for Question 24 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

INZ]
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ANSWER >

r

22 The diagram shows triangle O4B with OA4 extended to £

B

o A

— —>
OA=a OB=b

M is the point on OB such that OM:MB =4:1
N is the point on AB such that AN: NB =3:2
OA:AE=5:3

—>
(a) Find an expression for ON in terms of a and b
Give your answer in its simplest form.

Diagram NOT
accurately drawn

Q\?ﬂ
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ANSWER >

(b) Use a vector method to show that MNE is a straight line.

(&)

(Total for Question 22 is 5 marks)

INZ]
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ANSWER >

-
19
A
Diagram NOT
accurately drawn
M
a
o l; N B
OMA, ONB, MPB and NPA are straight lines.
M is the midpoint of O4
ON:NB=1:5
—> —>
OM=a ON=b s
(a) Find in terms of a and b the vector AN
1)
(b) Use a vector method to find the ratio AP: PN
.

Q\?ﬂ
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ANSWER >

AP

(C))

(Total for Question 19 is S marks)

Turn over for Question 20
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ANSWER >

wo N

| 19 The diagram shows a triangle ABC where 4, B and C represent the positions of
S three towns.

: C

& Diagram NOT
3 accurately drawn

. pr ge=[7
5 =2 s

S Pru travels directly from 4 to B and then directly from B to C
(3 Yang travels directly from 4 to C

. _) ﬁ . .
2 Given that the values for 4B and BC are in kilometres,

s work out how much further Pru travels than Yang travels.
5 Give your answer in km, correct to one decimal place.

S (Total for Question 19 is 5 marks)

Q\?ﬂ
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ANSWER >

r
22
4 Diagram NOT
accurately drawn
3a
C
0 A2a-2b
4b
B
OACB is a quadrilateral. %3
— — —
04 =3a OB = 4b BC=2a-2b
(a) (i) Find the vector O_C)' in terms of a and b
Simplify your answer.
N
oC =
ey
.o . _) .
(i1) Find the vector AB in terms of a and b
ﬁ
AB =
1
.

Q\?ﬂ
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ANSWER >

(&)

(Total for Question 22 is 5 marks)

PB

(b) Using a vector method, find the ratio AP
Show your working clearly.

The point P lies on AB and on OC
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ANSWER >

23

Diagram NOT
accurately drawn

IR
R R R RIEEIIIRRRS

LSS

%

A B

0% 0%
8888

OAB is a triangle.
P is the midpoint of OA
Q is a point on OB

I RIILIILIIL,

ABR and PQR are straight lines.

X KRR

—> —>
04 =12a OB =8b

0962025025 %

(a) Express AB in terms of a and b

066
totetetetetels

o2
SR

0200

ORI
o20% 20 %% 0% !

%

ﬁ
AB:BR=1:2 OQ =nb

oOo%
2020 a0

(b) Use a vector method to find the value of n

XXX
RRRRIRLERS

BB
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ANSWER >

( )

23 OAB is a triangle.

Diagram NOT
accurately drawn

0

— —
OA=2a and OB=2b

M is the midpoint of AB.
N is the point on OB such that ON:NB =2:1

P is the point on AN such that OPM is a straight line.

Use a vector method to find OP: PM
Show your working clearly.

Q\?ﬂ
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ANSWER >

(Total for Question 23 is 6 marks)

Turn over for Question 24

INZ]
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ANSWER >

24

Diagram NOT
accurately drawn

o 4a A

The diagram shows a quadrilateral OACB in which

— — —
OA =4a OB =3b BC=2a+b

(a) Find AC in terms of a and b
Give your answer in its simplest form.

%000 %%
120 % %% %%

A
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ANSWER >

The point P lies on AC such that AP: PC=3:2
The point Q is such that OPQ and BCQ are straight lines.

250K

255

(b) Using a vector method, find O_Q) in terms of a and b
Give your answer in its simplest form.
Show your working clearly.
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(Total for Question 24 is 6 marks)
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Turn over for Question 25
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ANSWER >

s

25 OPQR is a parallelogram.

y 0

N Diagram NOT
accurately drawn

0] R
—> —>
OP=2a and OR=3b
The point M lies on PQ such that PM = %PQ

The point N lies on RQ such that RN = %RQ

(a) Find, in terms of a and b, giving your answers in simplest form

(i) ON

4y

(ii) MR

ey
MR and ON intersect at the point ¥

Given that
OY =k x ON

(b) use a vector method to find the value of &

Q\?ﬂ
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ANSWER >

C))

(Total for Question 25 is 6 marks)

Turn over for Question 26
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ANSWER >

r

24 OAB is a triangle.
A .
Diagram NOT
accurately drawn

— —
04 =10a OB =10b

O
KRBLLLS

ARQ and ORP are straight lines.

ot

—

AP =

—

—> —>
A and 0Q =—- OB

NG
W | —

Write the following vectors in terms of a and b
Simplify your answers.

(i) 40

ey
(i) OP

4y

Q\?ﬂ
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ANSWER >

14 ABCDEF and GHIJKL are regular hexagons each with centre O.

G H

Diagram NOT
accurately drawn

K J

GHIJKL is an enlargement of ABCDEF, with centre O and scale factor 2
—> —>
OA=a OB=b

(a) Write the following vectors, in terms of a and b.
Simplify your answers.

H

(i) AB
S o

ﬁ

(i) KI
e o

H

(i) LD
e o

INZ]
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ANSWER >

The triangle OA4B has an area of 5cm?

(b) Calculate the area of the shaded region.

(Total for Question 14 is 8 marks)

INZ]
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MARK SCHEMES

official mark schemes, in the same order as the questions
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Trapezium B2
with If not B2 then award
vertices at
(6,3)(8,3) BI1 for shape of correct size and orientation or
(8,6) (4,6) 3 or 4 points plotted correctly
Total 2 marks
243 M1 for a correct trigonometric M2 for
cos63=—— or .
(pQ) ratio
243 (RQ =)24.3xtan 63(=47.6914..)
sin 27 = (PQ) or and
(PQ) 243  sin90 sin27 (PQ=)V'47.6914"+24 3" oe
= r = oe
sin90  sin27 ( PQ) 243
. 243 M1 for a correct rearrangement
P9 c0s63 o for PQ
243
PQ=) ——or
PR sin27
243 .
PQ)= xsin90
( Q) sin27
53.5 Al Accept 53.5 - 53.53
Total 3 marks

£
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< QUESTION

10 Triangle with vertices 2 B2  fora fully correct shape with
(3,6) (3,9) (5, 6) correct orientation and in the
correct position.

(B1 for a shape of correct size and
orientation
or 2 or 3 points plotted correctly)
Total 2 marks

11 1950 1950 1950 3| M1 for correct method to find volume using
\ =)_7.8 (=250) or 7.8= wsea” 78= Wx20 mass + density or a correct equation with

correct expression for volume

(may be embedded in another

calculation)
eg M1  for afully correct equation in w
1950 or
T 78x5x4 a fully correct calculation to find the
1950 value of w (may be labelled eg x or L)

or 20w=——
7.8

or 20w = “250”

or4 x5xw=“250”"

OR
€g
1950

5x4x7.8
or 1950 + (20 x7.8)
or 1950 + 156
or “250” +20
Correct answer scores full marks (unless from 125 Al

obvious incorrect working)

Total 3 marks

£
67



< QUESTION

2 1x5+3x9+5x24+7x40+9x7(=495) 5.8 4 M2 for at least 4 correct products added
or (need not be evaluated)
5+ 27 + 120 + 280 + 63 (= 495) If not M2 then award

M1 for consistent use of value within
interval (including end points) for at
least 4 products which must be added
OR
correct mid-points used for at least 4
products and not added
“495” + 85 M1  deponatleast M1
Allow division by their )"
provided addition or total under
column seen
Al  for5.8-5.824

Total 4 marks

3 @) Correct R 2 B2  fully correct
(5,6), (3.6), (3,5) If not B2 then B1 for correct
orientation of R but in wrong position

(b) Correct T 1 B1
2,1, (2,73), (1,-3)

Total 3 marks

4 675 < (5 + 4) x5 (= 375) 225 3 M1 M2 675+ (5 +4) x 3
3757+ 5% 3 M1 dep
M1
Al

Total 3 marks

£
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< QUESTION

@) Triangle drawn at 2 B2  for acorrect triangle with correct
(-1,-3) (-1,-4) (-3,-3) orientation and position
If not B2 then award B1 for a
correct triangle drawn with correct
orientation in wrong position or
triangle drawn with 2 out of 3
correct vertices
(b) Triangle drawn at 1 Bl cao
(4,4) (4.5 (2.4
Total 3 marks
(a) -3,-2,-1,0,1 | 2| B2 for-3,-2,-1,0,1
If not B2 then award B1 for 4 correct values and
no incorrect values (eg -3, -2, -1, 0)
or for 6 values with no more than one incorrect
value (eg —4,-3,-2,-1,0, 1)
(b) x>-1 1| Bl accept—1<x

Total 3 marks

£
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< QUESTION

International GCSE Maths

Apart from Questions 2, 6a, 17, 19, 21, 25 the correct answer, unless clearly obtained by an incorrect method, should be taken to

imply a correct method

1 ()] enlargement, enlarge, enlarged Enlargement B1 for enlargement with no mention
of translate, reflect, rotate, move,
flip

scale factor 3, SF 3, x3, factor of 3, Scale factor 3 B1 for (scale factor =) 3 with no
‘three’ times mention of a vector, line of
symmetry or angle
allow (3,0) 3,0 Centre (3, 0) B1 for (centre =) (3, 0)
(b) Triangle drawn at B1  condone missing label

(1,4) (1,6) (2, 4)

Total 4 marks

£
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International GCSE Maths

to imply a correct method

Apart from Questions 1, 6a, 10, 18, 20, 22 and 25 the correct answer, unless clearly obtained by an incorrect method, should be taken

Values in ﬁuotation marks must come from a correct method ireviousli seen unless clearli stated otherwise.

1 eg 3 M1  for 2 correct stages in prime factorisation
2 x2x 350 with 0 incorrect stages
or2x7x100 or
or2x5x140 at least 3 stages in prime factorisation
or5x7x40 with no more than 1 incorrect stage.
or5x5x56
or (14 x 100 =) 2 x 7 x 100 Each stage gives 2 factors —may be in a
or(28x50=4x7x50=)2x2x7x50= factor tree or a table or listed eg 2, 2,
or 350 (see LHS for examples of the
2 1400 amount of work needed for the award of
2 700 this mark).
350
Example of 3 stages with 1 incorrect
stage:
1400=10%x14=2x5x2x7
eg M1 deponMlfor2x2x2x5x5x7or
2,2,2,557 28,52, 70or28 +52+7
e eg
2 1400 1400 (Ignore 1°s)
2 700
5 350 140 19 (may be seen in a fully correct factor tree
2 70 AR or ladder)
5 35 /\
| PR
Bx52x7 Al dep on M2 (do not allow 1 in the final

answer)
Can be in any order (allow 2° . 52. 7 ) but
must be in index form as asked for.

Working required

Total 3 marks

£
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(@) Allow Translation B1 for translation
translated (with none of reflection, rotation,
translating enlargement, mirrored, turned,
translate move or flipped stated)
NB Move with translation is
Allow misspelling of the word acceptable
eg
translat
3 Bl 3
for (vector =)
-5 -5
(b) Shape drawn at B2  condone missing label
=6,-1) (=4, -1) (-4,-2) (-5,2) If not B2 then
B1 for a correct trapezium drawn
with correct orientation in wrong
position or 3 points plotted
correctly)
Total 4 marks
(x=) 11 (and) (y =) 14 2 B2 forx=1landy=14

(Bl forx=1lory=14)
SCB1
forx=14andy =11

Total 2 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

3 (a) | (4,2),(4,3),(5,3),(5,4),(6,4),(6,1),(5,1),(5,2) Correct shape 2 B2 For the correct shape with all 8 points
correct

(B1 for the line y = x drawn or a shape
of the correct orientation and size
anywhere on the grid)

(b) | Enlarged, enlarge etc Enlargement 3 Bl  With no mention of any other
transformation words or turn, move,
flip, transform, up, right ....etc

3 or x3 or tripled or three or three times (Scale factor) 3 Bl  Allow x3 or 3 times bigger or tripled
(not three times smaller) (do not allow —3)
No need for ‘centre’ (Centre) (7, 2) B1  Just coordinates needed — allow
Do not allow a column vector for coordinates. without brackets
Total 5 marks

Q‘\’/ﬂ'
74



< QUESTION

[ International GCSE Maths

Values in ﬂuotation marks must come from a correct method Ereviousli seen unless clearli stated otherwise.

1* 1tcard =4 3 B1
2" card = 6 B1 or alist of 6 numbers with a mode of 6
4" card =9 Bl
SCB2 for 4, 6 and 9 in the incorrect order
Total 3 marks
2 (@) J Correct shape 2 B2  Shape drawn with coordinates
S drawn in (3,1), (9, 1), (9, 10), (6, 10), (6, 4), ( 3, 4)
i | i i 1 1 ’ 1 correct position (B1 for a shape of the correct size but in the
S 4%y, [ wrong position)
JERRRERZGARRER.
SH ; i NB Overlay is available
TT11 i
(b) “Turn’ is not sufficient Rotation 3 B1  with no mention of any | B2 for enlargement
other transformation SF-1
words or move, flip, (Ignore any
transform, up, right etc reference to
180° Bl allow ‘half turn’ clockwise or

anticlockwise)

(centre) (5, 5)

Bl

must be a coordinate and not a vector

Total 5 marks

£




< QUESTION

2 (@) Rotation, 90° clockwise, centre (-2,3) 3 B1  for rotation
Bl  90° clockwise or —90° (or 270° anticlockwise)
B1  (centre) (-2,3)

Note: Do not accept ( _g ) for centre

Award no marks is more than one
transformation explicitly stated (the sight of a
vector is not a second transformation)

eg. moved and then rotated; rotation and

translation
(b) Triangle at (-2, 2), (-2, 4), (-1, 4) 1 Bl cao
(c) Triangle at (-2, 1), (-2, 3), (-1, 3) 2 B2 If not B2 then award

B1 for a triangle of the correct size and
orientation or the wrong size but enlarged
correctly from (-4, 2) with a sf other than 0.5
e.g. a triangle at (4, —2), (4, 6), (8, 6)

Q\?ﬂ
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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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(a) 6—-7 13 3| M1 with or without brackets,
e = N
g 12_2 10 allow 13 right and 10 up or (13, 10)
or -7-6)| (-13 or 13 left and 10 down or (—13, —10)
2-12)| "\~10
or forone of =5+ 10 (=5)or—-3+10(=7)or9-13 (=—4)
M1  fortwoof -5+ 10(=5)or—-3+10(=7)or9-13 (=—4)
Correct answer scores full d=5e=7, Al
marks (unless from obvious f=—4
incorrect working)
(b) Enlargement | 3 | B1  with no mention of any other transformation or words such as
move, flip, shift
Scale factor 3 B1  with no mention of a vector, angle of rotation or line of
symmetry
Centre (0, 2) B1
(c) Correctshape | 2 | B2 BL1 for acorrect shape with the correct orientation in the
with coordinates incorrect position or for 3 out of 4 vertices correct or for a
(0, 5), (1, 6), correct rotation of 90° anticlockwise about (3, 5)
(3,6), (1,5)
Total 8 marks

78
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< QUESTION

13 5) (-2 5 2 2 7 b
eg - or + or for where a# —1 or where b #7
3 4 3 -4 a -1
7 Al
-1
Total 2 marks
14 BFD = 39° BED =39° 4 Bl
BDE =180 - (18 +39) | EBD =18°and M1
BDE =180 — (18 + 39)
123 Al
Bl depon M1

for all correct circle theorems relevant
for their method e.g.

alternate segment theorem and opposite
angles in a cyclic quadrilateral sum to
180°

or

alternate segment theorem and angles in
same segment are equal

Total 4 marks

£
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< QUESTION

16

3 [ G (o[ eraor (3o

M1

-14
or an answer of 3

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

Al

Total 2 marks

Q\?ﬂ
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< QUESTION

14 M2 for

\/52 +(—12)2 or \/(—5)2 +122 or /52 +12?

If not M2 then M1 for

(SHE (Sl 2

or
1 6 1) (-6 -5
- or| |+ (= )
3) (-9 3 9 12
13 3 Al
Total 3 marks
15 ¥ = 3x-2 M1 squaring both sides to get a correct equation
x+1
xy?+y?=3x-2o0e M1 for multiplying by the denominator and expanding the
bracket
Y2 +2=x(3-)% oe M1 for isolating terms in x and factorising the correct

expression of the equation

2 4 9 \2
2%y A1 accept x= 22 y
y°-3

oe

Total 4 marks

£
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< QUESTION

23 o MI —— oo oo
PM = —za—§b+4a+l(2b—4a)(:la+lb) for finding PM or AM or MA
2 4 2 2 4

wum 1
AM = 4a+5(2b—4a)(= 2a+b)
wum 1
AM =2b+5(4a—2b)(= 2a+b)
wr
MA=5(2b—4a)—2b(= —2a-b)
wr
MA=5(4a—2b)—4a(= —2a-b)

3 3 1 1 M1  For use of a correct ratio or fraction
(APPM =) §a+zb‘l Ea+zb oe llnkmg

303 AP and PM or
(AP: AM =) —a+—b‘:|23+b|(=3:4)oe AP and AM or

24 AM and PM

. L 1 (in either order)
(AM :PM =)[2a +b]: 5a+zb (=4:Doe vectors must be in form pa + gb
AP =3PM oeceg éa+§b:3(la+lb) oe
2 4 2 4
AM =§APOC
AM =4PM oe
Al

Total 3 marks

£
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< QUESTION

19

AB=-a+b or BA=a-b

M1

Correct diagram (condone missing
vector labels or arrows — with C on
line segment OA and D on line
segment OB) OR for finding AB or
BA - may be seen as part of later
working

M1

Method to find CD or DC

Correct vectors and conclusion
including parallel and trapezium

Al

eg AB (AB) and CD (CD) are parallel
therefore ABDC is a trapezium

Total 3 marks

£
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< QUESTION

7 mEa(4 5\ (9 4) (=5) (9 3 | ML jcorrect calculation for HF or FH
(HF=) 14 + 2l 112 or 141 2| 12 oe (for this mark allow written as coordinates)
Also allow eg 9i + 12j
—— (-5 (4 -9 -5) (4 -9
(FH =) + = or - =
2 -14 -12 2 14 -12
oe
92112 or (J(-97)? 4 (12" Mlindep Allow their HF or FH provided it is from
+4 +5
. ( ]—[ ] allowing any sign error
Allow a complete method using their values for HF or FH *14 12
. L +4 +5
Provided it is from ( +1 4j—( N 2) if used (— 9)?and (— 12)2 condone missing
- - brackets if recovered
Correct answer scores full marks (unless from obvious 15 Al from fully correct figures

incorrect working) 9 .
eg use of 12 would give the correct
Watch out for a correct answer from wrong working

eg - 5+2+4+14=15 answer but would not gain this accuracy mark

Total 3 marks

£
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< QUESTION

18 |(a) —4a+4b 1 |Bl oeeg4(b-a)

b — 2 M1ft for a correct expression ft their (&
® 4a+%(—4a+4b) oe or 4a+%[AB] P @

where [AB] is their answer to (a) of the
formma+nb, m,n=0

or
3 3
4b->(-4a+4b) oe or 4b—>[AB]
4 4

Correct answer only scores full marks (unless 3a+h Al allowb + 3a
from obviously incorrect working)

Total 3 marks

19 |(a) 1 1 |Bl oe
2 Accept x = —% , accept x # —%

Do not allow inequalities, eg x > —% or X< —%

(b) 3x-4 2 | M1 for a correct unsimplified expression for gf(x)
2(3x -4 ) +1
Correct answer only scores full marks 3x-4 Al 4-3x
(unless from obviously incorrect working) 6x_7 0eeg oo

Correct answer seen followed by incorrect subsequent
working scores M1A0

Total 3 marks

£
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< QUESTION

egEX = ED + DC +CX or

EX =EF + FA+ AX

DC=-b+a orCX =—b+a or FA=—b +
a

EX =a+2(-b+a)

3a-2b

22

M1

M1

M1

Al

a correct statement for EX

for a complete method which gives a correct
but unsimplified expression for EX

A
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< QUESTION

17 a — \(=2) (10 8 (13,12) 3 M1  orcoordinates (52, 8 -7) (= (3, 1)) assigned to A
(BC =) 2/l a (may be seen in vector form) or
(13, y) or (x, 12) given as coordinates for C
5) .(8). 10) .(3). M1  for coordinates (5—2 + 10, 8 — 7 + 11) assigned to C
8 * 4 r 11 * 1
Al
b 63 5 58 Proof 2 M1 may work with A and E, in which case may need to ft

9 (lej_[sj = [203J for method mark from (a)
with
e.g. “58” +2 (=29) and “203” +7 (=29)
OR

63 3 60
eg. - =
(211J (1]( (210))

with

e.g. “60” + 2 (=30) and “210” + 7 (=30)
Al — 2
proof with justification eg. BE =29 7 (or

— 2
AE = BO(J) with ABE is a straight line or

210+ 60 =3.5and 7 + 2 = 3.5 s0 ABE is a straight line

Q‘\’/ﬂ'
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23

o

B E
E=b—aorﬁ=a—b

AD =%(b—a)orm=%(a—b)

- 1 == 1
DB= = (b- BD-=-(a-b
or 4( a) or 4(a )
ﬁ:%a+%(b-a) (=%b—%a)
orDE= L (b-a)+ b (=S b-La)
4 2 4%
orCE—-Lasb+ 1b (=§ b- =a)
2 2 2 2

Correct simplified vectors for two of

CD, DE, CE with a correct
explanation

M1 Correct diagram (only points needed,
condone missing vector labels) OR for
finding AB or BA - may be seen as part
of later working

M1 method to find ﬁ or ﬁA or ﬁ or BTj
- may be seen as part of later working

M1 oe, method to find C—D or ﬁ orC_E'

M1 A correct vector expression in terms of a
and b for two of CD, DE, CE

Al A correct conclusion eg

C—D‘ = ﬁ so CDE is a straight line
C—E‘ = 2(?5 so CDE is a straight line
CE = 2DE so CDE is a straight line

Total 5 marks

£
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< QUESTION

23 eg. AB=AD+DB  or ML for a correct vector equation for AB
)
-3 7
— [1] Al
AB =
4
— 1 3 M1
DC =3x =
()
— 1 3 4 M1
BC = + = oe or
-7 12 5
— (-1 2 3 4
BC = + + =
CHEHAIE)
oe
\/H cao Al No isw
A
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< QUESTION

INZ]
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< QUESTION

Q\?ﬂ
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24 AP= %ch (=gc) oe M1 For AP = gcoe, eg could be part
of OP =a+ %coe or on diagram
AC=c-aoeor CA=a-c oe M1
OQ=c+n(@a-c)or 0OQ=a+n(c-a) M1
or@=n(a—c)+gc
n 2 M1
——==-=n== o0e or
-n 3
-n_ 2 3
—===n== oe or
n 3 5
n 2 3
3 =3 =n=—= oe
=-n
2
Al oe, dep on M3

Total 5 marks

Q\?ﬂ
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< QUESTION

26 OC=3a +4b Bl Correct expression for OC
_________ ON =t(3a_+4b) Ml Correct expressions for ON
ON =3a+s(-3a +6b) Ml
t(3a +4b)= 3a+s(-3a+ 6b)
—1t=0.6, s=04 Al t or s value correct
ON = 1.8a +2.4b oe Al cg ON=2(3a+4b)
5
Alt:
AB=-3a+6b Bl Correct expression for AB
""""" 2“ ;—5?5;3-? t(-; :bj_ 4b) ﬁi Correct expressions for AN
—3a+1t(3a +4b)=s(-3a+ 6b)
—1=0.6, s=04 —>AN=-1.2a+2.4b Al t or s value correct
ON =3a+ AN
- 3
ON =1.8a+2.4b oe Al e.g. ON=: (3a + 4b)
Alt:
OC=3a +4b Bl Correct expression for OC
777777777 ON:NC=6:4(i.e3:2) Ml
ON=20C M2
ON=1.8a+2.4b oe Al

e.g ON=2(3a +4b)

Total S marks

Total: 100 marks

£
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< QUESTION

25 AB= 20- 2a0r BA= 2a- 2b 5 [ ML forfinding ABor BAor MN or NM
uuu uuu
MN = 10a- bor NM = - 10a+ b
uaur aour . aour GO o
eg MP=-b+2a+Kk(2b- 2a) and MP=1 (l0a- b) M2 for writing eg MP or PN or AP or
uuw uuu AM in two different ways in terms of a
oreg MP= b+ k(2a- 2b) and MP=1 (10a- b) and b
oreg PN = 8a+ k(2a- 2b) and PN =1 (10a- b) (M1 for writing eg MP or BN or AP
uw uw or AM in one way)
oreg AP=8a+ k(b- 10a) and AP=1 (2b- 2a)
uu uuu - uuu
oreg AP= - 2a+ b+ k(l0a- b) and AP=1 (2b- 2a) These may be written as eg PM in place
wu wu of MP
oreg AM = k(2b- 2a)+ 1 (b- 10a) and AM=- 2a+b
ey  2-2k=107 and —1+k=—4 (from MP 1st) M1 dep M3 for writing a pair of equations
o Ltsdﬂg their variables.
oreg 2k =104 and 1-2k=—2 (from MP 2nd) MP (1st) leads to 4 =%,k =g
uuu
oreg 8+2k=104 and 2k =—4 (from PN uuu
9 ( . ) MP (2nd) leads to a=Ly=3
oreg 8-10k=-27 and k=24 (from AP 1st) w 99
uw PN leadsto 1 =8 k=2
oreg —2+10k=-24 and 1-k =24 (from AP 2nd) " 9 9
uuu 4 8
oreg —2k-10A=-2 and 2k+A=1 (from AM ) AP (1st) leads to i=5k=g

uuu

AM Jeadsto 2 =L k=2
9 9

4:5 Al cao

Total 5 marks

&Q’/‘
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26 eg OP = n(2a+ 3b) M1  for a vector equation for OP
or OP = 2a + m(5b — 2a)
or OP = 5b + x(2a— 5b)
eg OP = n(2a + 3b) and OP = 2a + m(5b — 2a) M1 2 vector equations for OF that can
or be used to find ©P - must be in
eg OP = n(2a + 3b) and OP = 5b + x(2a — 5b) oe terms of a and b and a scalar
eg5m=23norm= B or2n=2—2morn=1—moe M1  Writing one equation in terms of only
5 one scalar eg one of n or m or x etc
and2 -2 x gn=2n or 2x§m=2—2m oe
or
eg2n=2xorn=xor3n=5-5x0e
and 3x=5-5xor3n=5-5noe
egm= g orn= g or x =§ oe M1 for a correct value for one scalar
Working is required 5_ 15 Al  oe (dep on M1) but terms in a and
—a+—b ; RSP
4 8 terms in b should be simplified.
eg %(10a+15b) or g(2a+3b) ot
Total 5 marks
Alternative method as a vector method not requested
eg OP =n(2a + 3b) M1  for a vector equation for OP

95
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< QUESTION

egCP:0OP=3:50rCP:CO=3:80r M2 for a correct ratio for two sides in

CP_3 ., CP_3 4 triangle ACP and triangle BOP that

OP 5 CO 8 help to find OP as a fraction of 0C

(could be seen on the diagram)
OP = §o—c orn= 5 M1
8 8

Working is required 5_ 15 Al  oe (dep on M1) but terms in a and
—a+—b ; Sl
48 terms in b should be simplified.

eg %(10a+15b) or g(2a+3b) etc

Total 5 marks

Q‘\’/ﬂ'
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< QUESTION

22 eg ON =8a+%(6b—8a)(= 3b+4a) or ON =6b+ 1—2(—6b+8a)(= 3b+4a) 5| Mt a correct expression for | ON
. - 1 or NO or AM or MA
or NO =5 (8a—6b)—8a(=—-4a—3b) or NO=-6b+ E(Gb —8a)(=-3b-4a)
or AM =—8a+%(6b)(= 2b—8a) or AM =—8a-+6b— %(6b)(= 2b-8a)
or MA=8a-_ (6b)(=8a—2b) or MA=“(6b)-+8a—6b(=8a—2b)
3 3
OP = 4(3b + 4a)and one of M2 oe
eq OP =8 ob—8a) (= (88 oxb (M1 for one correct
g% =B8a+x(2h ~8a) (= (8-Bxja+ 2xb) or expression for OP)
OP =2b+y(8a—2b)(= (2—-2y)b +8ya) (where g x, y are scalars)
e}l; 8 M1 A correct expression to find
s 4_8-8 _ _ the position of P along ON
3 2.2y or 3 0e or 3u=2x and 4u=8-8x or two correct simultaneous
or 3u=2-2y and 41 =8 equations coming from the
nmey e expressions for OP
2a+°b Al dep on M3, oe eg 2a+15b
2
Total 5 marks
23 (i) (4,7 | 1] BIL
(i) (510 [ 1] B1
Total 2 marks

£
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24 (ON =)A(a+b)(= 2a+b) or 5 | M1 for finding a vector for ON or NY
(W =)(1-2)(a+b)(= - A)a+(1-2)b) or NO or YN intermsaand b and using
A oe (can be embedded)
(MN = MO +0ON =)-0.5a+ 2a+ Ab(= (1 —0.5)a+ b) or (MZ = MO+0Z =)-0.5a+3b M1 for finding a vector for MN or NM
or (MN = MX + XY +YN =)0.5a+b + (A1 —1)(a+b)(= (1-0.5)a+ ib) orMZ or ZM
(MN = 1MZ =) u(~0.5a+30)(= —0.5:a+ 3zb) or M1 for finding a vector for MN or ON
(ON =OM +MN =)0.5a+ x(~0.5a+3b)(= (0.5~ 0.54)a+3ub) or or NY or NM or NO or YN using
. another variable e.g. x0e
(NY =NM +MX + XY =) u(-0.5a+3b) +0.5a+ b(= (0.5+0.5x)a+(1-3x)h)
—0.514=-05+40e 1-1=0.51+0.50e M1 for setting up two simultaneous
3u=A0e 1-A=1-3uo0e equations using the components of
aand b for MN or ON or NY oe
g Al (allow gz 0.42(8571...) to 2 sf
truncated or rounded)
Total 5 marks
24 (ON =)A(a+b)(=Aa+Ab) or (NY =)(1-1)(a+b)(= (1- A)a+(1—A)b) 5 | M1 for finding a vector for ON or NY or NO or
ALT YN in terms a and b and using A oe

(MN =MO +0ON =)-0.5a+4a+ Ab(= (1 —0.5)a+ b) or
(MN =MX + XY +YN =)0.5a+b+ (1-1)(a+b)(= (A - 0.5)a+ Ab)

M1 for finding a vector for MN or NM interms a
and b and using A oe

(NZ =NO+0Z =)— A(a+b)+3b(=—2a+(3—A)b) or
(NZ =NY +YZ =)(1-1)(@a+b)—b—a+3b(=—4a+(3— A)b)

M1 for finding a vector for NZ or ZN interms a
and b and using A oe

A-05 4
2 —==-"o0e
A 3-1

M1 for setting up an equation using the components
of MN and NZ oe

~N|w

Al (allow g= 0.42(8571...) to 2 sf truncated or

rounded)

Total 5 marks

< QUESTION




< QUESTION

21 | OP=4a+2a+8b(=6a+8b)oe OR PO=-6a—8b oeor 5 | M1 e for one of OP or PO or AB or BA or BP or PB
AB=6b—4a oe OR BA=4a—6b oe or (may be seen as part of another vector calculation)
BP=6a+2b oe OR PB=-6a—2b oe
OQ = 4a+A(6b—4a)oe OR 6b+ u(4a—6b) 0e OR x(6a-+8b)oe M1 for one of OQ or QO or BQ or QB or
or AQ or QA or QP or PQ

BQ = u(4a—6b) oe OR —6b+ A(6a+8b) 0e OR 4a—6b+ x(6b —4a)oe

or

AQ = y(6b—4a)oe OR —4a+ x(6a+80)0e OR 6b—4a+ u(4a—6b)oe OR
2a+8b+m(6a+8b)oe

or

QP = A(6a+8b) oe OR x(4a—6b)+2a+8b oe

M1 for a second correct expression for the same vector

OR
for two correct expressions for parallel vectors eg 2 of
0Q, OP, QP oe AND using ratios to form an
equation in one variable that can lead to a solution eg
0Q =4a+k(6b—4a) and QP =2a+8b—k(6b—4a)

d 4-4k _ 6k

2+4k  8-6k

8 9 4x  3x Al oe
eg A=— or u=— or AQ:QB=—:— oe
A= O Mg OTAQIQB= T

8:9 Al  oe

Total 5 marks |
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< QUESTION

25| eg AK = Ja eg AK = lua SEENEXT | 5 M1  for correctly using the ratio to form an
KB =(1-4)a — | PAGE expression for a vector passing through K
o KB=(-31)a FOR or L could be in terms of A or x
ﬁ——l,ua CL=-27a MISREAD AK or KA, KB or BK, CL or LC,
=(-ppa DL=(-24)a DL or LD (may be seen as part of
another expression)
eg KL=—Jda+b+(1—)a or egKL=b+(1-2u)a or M1 for finding an expression in A and/or 4
=(1-A-pa+b KL=b+(1-31)a fojme ofLL (or LK), LM (or ML),
LM =(u-2)a+05b M =(24-Da+1 KM (or MK))
— w-n ﬂ (22-Da+3b or [If this mark is awarded it assumes the
KM =—Aa+b+0.5b(= —Aa+1.5b) KM =—Za+%b or first Ml]
Two of the above — may have used 24 = u to write all in one of A or u M1  for finding an expression in A or u for
May be simplified or not — so may have brackets or not two of the following: KL (or m)’ M
(or ML), or KM (or MK)
eg using KM = —Za+1.5b and LM = (24 ~la+ib ae 3 or Al depon M2 for one value correct or both

values but written the wrong way round

M =xKM gives —2 =2 35,15 - 1-30¢ 5 3.6
24-1 05 7 u=2 (u==2=2)
7 7 7
/1=§ & Al dep on M2 for both values
7
_§
"3

Total 5 marks
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25

— e
eg K:(i]a g_
i+l K={1
@:[i)a :
A+1 —
ﬁ=( M ja s+l
1+u 24

L—=(_—l]a+0.5b
1+ u

m=(iJa+%b oe
1+4

Two of the above — may have used 24 = u to write all in one of 4 or u

May be simplified or not — so may have brackets or not

MISREAD
AK:KB=21:1
and
CL:LD=p:1

M1

For using the ratio to form an expression
for a vector passing through K or L could
be in terms of A or i

AK or KA, KB or BK, CL or LC,

DL or LD

(may be seen as part of another
expression)

M1

for finding an expression in A and/or

using the above misread for one of KL
(or LK), LM (or ML), KM (or MK )
[If this mark is awarded it assumes the
first M1]

M1

for finding an expression in A or u for
two of KL (or LK), LM (or ML), KM
(or MK)

(Giving answers of A=0.5(1++7), x=1+7)

A MAXIMUM OF 3 MARKS CAN BE
AWARDED FOR THIS MISREAD

£
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24

2b—2ao0e or

Il
—_

2a—2boe or
2(2b-2a)(=4b—-4a)oe or
3(2b—2a)(=6b-6a)oe

M1

:)2b+2(2b—2a)+7a+3b (=3a+9b)oeor
=)2a+2(2b-2a) =(2-24)a+24boe or 2b+4(2a~2b)or
=)(2b-2a)-2(2b—2a)+2(2b-2a)+7a+3b =(1+22)a+(9-24)b

O

M2 for 2 correct paths seen
M1 for 1 correct path seen

Any correct path for OC passing
through A or B involving a variable

D[ —~ — D —  —~ —~ — @

dEEEHEEEET

2-21 1422 2-24 3 (1+24) 1 3
= oe or =— oeor =—-o0eor A=—
2 9-21 229 (9-224) 3 4
or
3 1
(2-22)a+22b = p(3a+9b) or ﬂ:zor u=g

or
2b+(2a-2b)= u(3a+9b) or l:%or ,u:%

M1 for comparing coefficients of a
and b for

(OC and CE) or
(OC and OE) or
(CE and OE)

OC is a multiple of OE

Two different paths for OC

AldepM2oee.g2:10

Working required

Total 5 marks

£
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< QUESTION

24 e.g. M1
ALT (ﬁ :)2b—2a oe or
(—A=)2a—2b oe or
(BD =)2(2b-2a)(=4b-4a) oe or
(AD =)3(2b-2a)(=6b—6a)oe
e.g. M1
(OE =)2b+2(2b—2a)+7a+3b (=3a+9b)oe
e.g. M1
(AE =)2b-2a+2(2b~2a)+7a+3b(=a+9b)oe
[E = ﬂﬁ+ﬂO—E:| M1
a+9b=1(6b—6a)+(3a+9b)oe or
1=—64+3uoeand 9=61+9u0e or or ﬂ:%or y:%
AldeponM2oeeg?2:10
Working required Total 5 marks

£
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< QUESTION

2 @ CW:b+§(a—b) oe or W:a+§(b—a)oe M1
Correct answer scores full marks (unless from | 2_ 3 Al 1 .
obvious incorrect working) ga+ §b oe eg §(2a+3b) but must be one term in a
and one in b
®) W:—a—‘—‘b MIft for one of ME , NE or MN or one of
n 65 35 EM, ENor NM
NE = ga‘gb (all oe but simplified) ft (dep on M1 in (a)) their expression for ON
wN=2a_1p for this markonly[ﬁzm+§a—zb
5% 5 5 5
m:m_gb,ﬁ:_cmﬁ_sla]
ﬁ:ga_i‘b M1 fortwoofﬁ,ﬁor MN or two of
n 65 35 EM, ENor NM
NE = ga‘gb (all oe but simplified) must be correct
MN = 2a-1p
5
Evidence of a vector method needed shown Al ¢g ME=4xMN or
NE=3xMN or W:%xﬁ
or showing they are multiples of the same
vector eg
MN =%(2a—b)) and NE = g(Za—b)
Total 5 marks
N2
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< QUESTION

19 (a) - 2a+b 1 Bl oe
0 &0 w 4 M2 ftfrom (a) for writing eg OP or AP or
OP=a+ y(-a+6b) and OP= 2a+ x(- 2a+b") AB or NP or MP or similar in two
AP=-a+ y(- a+ 6b) and AP= x("- 2a+b") different ways in terms of aand b
KE: X(- 2a+b")+ y(- a+ 6b) and RE: - 2a+6b (M1 for writing eg OP or AP or AB or
uuu uu
NP=-b+a+ y(- a+ 6b) and NP= x("2a- b") NP or MP or similar in one way in

MP = x(—a+6b) and MP =a-+ y("*~2a+b") terms of a and b)

uuu
Theﬁ, may be written as eg PO in place
of OP
eg M1  dep M2 for writing a pair of equations
using their variables
uuu
OP leads to x=§,y=i
11 11
1
11
10
11
1
11
MP leadsto x= =,y =2
11 11

uuu
x=6y and 2—-2x=1-y (from OP)

uuu
= —2X=-1— AP uum
x=6y and -2x=-1-y (from AP) AP leads to le_el,y:

uu
6=x+6y and -2=-2x—y (from AB) uu 6
AB =2 y=
- leads to x oY
2x=1-y and -x=-1+6y (from NP) NP leads to x - 5. ye
—x=1-2y and 6x=y (from MP) u

Vector method required 6:5 Al .5
11 11
Total 5 marks

dep on M2, oeeg —
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< QUESTION

19 eg 5 M1  for a method for finding AC or CA
2 3 . 4J [-“j
for sight of or
7) (-3 -4 9 (3 -3
- - or
-2 5 -3

eg M1  (dep on previous M1) for a method to find
(E :) fige gz (: JE:S) the magnitude of AC or CA
eg M1  (indep) for a method to find the magnitude
(—B :) [72 +(J_r2)z (: J53= 7.28(010)) or of either AB or BC
(BE =)y(23)" +5* (=34 =5.83(095))
w 52 20w 2 ou M1  (dep on previous M1) for a complete

\/7 + (1-2) + \/(i3) +57"or method to find Pru’s distance travelled

"/53"+"/34"(=13.1(110)) or
“7.28” +“5.83” (= 13.1(110))
Correct answer scores full marks (unless from 8.1 Al  accept 8.1 8.2, to award full marks AC
obvious incorrect working) must be correct

Total 5 marks
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< QUESTION

22 (a) () 2a+2b 2 Bloe  but must be simplified
(ii) 4b -3a Bloe  need not be simplifed
®) | cg AP=A(4b—3a) and AP=-3a+k(2a+2b) oc 3 |MIft frtheiranswersin (@)
[ 4P = 2b—a—x(2a+2b)] o¢ Writing AP or BP or OP as correct

vectors in 2 different independent ways —

— — there may be other equivalent vectors
eg BP=u(3a~4b) and BP =—4b+m(2a+2b) oc Students may use other variations such as

[BP =2a-2b-v(2a+2b)] P4, PB, PO

eg OP=x(2b+2a) and OP=3a+ y(4b—3a) oe
[OP = 4b+1(3a—4b) |

eg 44 =2k and -34=-3+2k or Ml 2 correct equations gained from
3u=2m and —4u=—4+2m or comparing coefficients

4y=2x and 2x=3 -3y

Working required 3:4 Aloe DeponMl
Any correct equivalent formeg 6 : 8,
0.75:1,

1 g, 1:1.3(333..) ete

Total 5 marks
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< QUESTION

23 [©)] —12a+8b 1 Bl oe
(b) (ﬁ :)6a+3("—12a+ 8b")(=-30a+24b) oe 4 | M1 for method to find PR or RP,
or (RP =)~ 3("-12a+8b")—6a(=30a—24b) fittheir A
(P—Q =)—6a+nb oe eg (P—Q =)—6a+m><8b M1 for method to find PQ or OQ
or (cY) =) 6a + k(“~30a + 24b™) or (A—Q =)—12a+ nb or AQ
PQ=4PR eg —6a-+nb=A("-30a+24b") M1 for setting up an equation to
1 find the value of the unknown
or -6=-3040e0r A= 5o coefficient(s)
OR #PQ=PR eg u(-6a+nb)="-30a+24b"
or 6u=-300e0r y=5
OR OQ = OP+kPR eg nb = 6a + k(“~30a + 24b”)
or0=6-30kork= % oe
OR AQ= AR+xRP eg
~12a+nb =3("-12a+80b")+x("30a— 24b")
or —36+30x=-12 or x =% oe
Working required 4.8 Al oe eg % , dep on M1
Total 5 marks
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< QUESTION

23 AB =2b-2a0e or BA=2a—2boe or AM =b—aoe or MA=a—boe 6 | M1 for finding AB or BA or
or BM =b-aoe or MB=a-boe AM_orM—AorW
or MB
e.g. OM =2a+(b-a) (=a+b) oeor MO = (b—a)-2b (=—a-b) oe M1 for finding OM or MO

orm=gb—2a oeorm=2a—%b oe or AN or NA

ML for finding OP or PO

eg. O—P'=2a+/1(ib—2aj oe or @=£b+l(2a—ﬂb) oe Rbasl el
3 3 3 or MP or PM

or OP = y(a+b) oe OR W=a—b+k(gb—2aj oe

or W=b—a—§b+k(2a—%b] oe or MP =t(-a-b) oe

M1 for setting up an equation

4 4 4
eg. 2a+/1(§b—2a)—,u(a+b) oe or §b+ﬂ(2a—§b]—y(a+b) oe for OP or MP

ora-b+ k[%b—ZaJ:t(—a—b) oe or

b—a—§b+k[2a—§bj=t(—a—b) oe

M1 for finding « ort for
either OP = OM
or MP =tMO

4:1 Al cao (dep on M3)

Total 6 marks

Aot
“=5 5
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24 @ egﬁ=m+@+ﬁor M1
eg—4a+3b+2a+b
Correct answer scores full marks (unless from obvious incorrect 4b-2a Al  oe but must be simplified
working) eg—2a+ 4b,2(2b-a)
®) eg OP= 4a+§"(4b—2a)" (=Ea + Eb or 2.8a+2.4b) oe M1ft For OF (could be part of
5 5 5 ' ’ another vector equation)
or ft their AC
og c$=3b+2a+b—§"(4b—2a)"(=1?4a+%b) oe
— .14 12 ., eg PQ =k(2.8a +2.4b) M1ft ft their AC
eg 0Q=4 (Ea+€b) or (This mark can be awarded
or . without the previous mark
. eg PQ = %(4b - Za) + m(2a + b) awarded)
eg OQ=3b+u(2a+b)
or . a correct expression for OT} or
eg OQ=4b+2a+w(2a+b) @ oe
— PO = M1ft ft their AC
eg 00 =ﬂ"(ga+gb)" eg PQ =k(2.8a+2.4b) _ o
5 5 and 2 correct expressions for OQ or
and eg PQ =2(4b-2a)+m(2a+b) PO oe
eg OQ=3b+u(2a+b) or ft dep on previous M1
4b+2a+w(2a+b)
working required Ea . ﬁb Al oedepon M2
5 5 8.4a+7.2b

Total 6 marks
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25 §a+ b Bloe must be in simplest form
(f") 5 eg 1.6a+3bor 8a+150
) 5
9 b_2 Bloe must be in simplest form
(i) Vs 9b-8a
eg 2.25b—2a or 7
(b) — 3 — .8 " — .8 " ML1ft ft their answers in (a)
eg (OM =)Za+zb oe or (OY :) k §a+3b oe or (YN :)(1— k) §a+3b for a correct expression for a
o 3 9 vector eg OM or OY or YN
oe or (OY =)2a+zb + A("Zb— 2a") oe or Students may use other
variations eg MO or YO or NY
((W =)3b B y("gb—Za") oe For all M marks
4 Allow any letter for keg n,
Allow any letter for 1 eg u
— .8 " 3 .9 " M1ft for 2 independent expressions
eg ( Y =)k( ga+3b j oe and 23+Zb+i Zb—Za oe or for the same vector (may be
o embedded in a correct equation)
(W =) k ("§a+3b") oeand 3b- y("zb—Za") oe or
(W =)2a+§b oe and k("§a+3b"]—ﬂ["— 2a+gb"J oe or
4 5 4
(W =)(1— k)("§a+3b")oe and -2 ["— 2a+2b“)+§(3b)—i(2a)oe or
5 4 4 5
(—Y =)2a+§b + A("gb— 2a") and 3b -,u("gb—Za"]
4 4 4
3 9 4 9(4 M1  acorrect equation for k or the
eg 3k= Z+Z 1—gk oeor 3k = 3—2 gk oe or correct value of 1 or u (cannot
5_ak assume that Y is the midpoint of
4k=3( - j+1oeor/1=0.5090r,u=0.509 MR)
Question requires a complete vector method to be awarded marks 5 Aloe depon M2
8

Total 6 marks

Qy/ﬂ'
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< QUESTION

24 (i) —10a+2b | 1 |Blor 2b-10a
Must be simplified
(i) L5y |t B1oe eg 7tav2tpor
2 2 2 2
7.5a+2.5b
Must be simplified
(iii) | eg 4 | M1 ft from part (ii) for OR

((ﬁ="k"(ﬁ:)“k"(“gugb") oe I
2 2 OP must be in terms of a and b
(lower case)

eg M1 ft from part (i) for another path
(ﬁ =OA+AR :)10a+"/1"("—10a+ 2b")(: (10 —10'%")a+ 2"/1"b) for OR
oe

AQ must be in terms of a and b

or

(ﬁ‘ _ O—Q’ +Q—R‘ :) 2 _..#..(.._10a+ 2b") (= 10"u"a+ (2 _ 2",u")b) (lower case)

oe

eg M1 for correct equations

15, . . Siw man wan B (not followed through equations)
?k =10-10"4 oeandz k"=2"A"oeor "4 =goeor

5. u v 15, 0 fnu w
5 k"=2-2"u and — k"=10"u"0e or “*k” =05 0e

Correct answer scores full marks (unless from obvious incorrect 15 5 3 1
—a+=b Al oe eg 3Za+1zb or

working) 257y
3.75a+1.25b

Total 6 marks
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14 (a)() b-a 1 B1oe

(ii) E.g. (KI=KJ+JI=) 2 M1ft (i) for any valid correct path (oe) in
2(b—a) +2b oe capitals or lower case letters
Correct answer scores full marks (unless from 4b - 2a A1 oe simplified
obvious incorrect working)

(iii) Eg.(LD=LF+FE+ED=) 2 MLft (i) for any valid correct path (oe) in
(b-a)+(b-a) —aoe capitals or lower case letters
Correct answer scores full marks (unless from 2b-3a A1 oe simplified
obvious incorrect working)

(b) (GHIJKL =) 6 x 5 x 22 (= 120) or 3 M
(GABH =) 5x 22 -5 (=15) or 3 x 5 (= 15) or
(Number of triangles in shaded region =)
(6x4)-6(=18)
“120” — (6 x 5) or M1
6 x “15” or
“18” x5
Correct answer scores full marks (unless from 90 Al

obvious incorrect working)

Total 8 marks

£
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