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QUESTIONS

42 questions - 133 marks - 2 sub-topics

SUB-TOPIC G3a

TRANSFORMATIONS

Sub-topic G3a - 23 questions - 55 marks - lowest tariff first




ANSWER >

18
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Enlarge shape P by scale factor —% with centre of enlargement (0, 0).

Label your image Q.

(Total for Question 18 is 2 marks)

A



ANSWER >

=V

(a) Rotate trapezium T 180° about the origin.
Label the new trapezium A.

(1)

(b) Translate trapezium T by the vector
Label the new trapezium B.

(1)

(Total for Question S is 2 marks)

A




ANSWER >

=V

Shape T is reflected in the line x = —1 to give shape R.
Shape R is reflected in the line y = =2 to give shape S.

Describe the single transformation that will map shape T to shape S.

(Total for Question 7 is 2 marks)
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ANSWER >
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Enlarge shape A by scale factor % centre (0, 1)

(Total for Question 7 is 2 marks)
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ANSWER >
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(Total for Question 13 is 2 marks)
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ANSWER >
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Triangle A is transformed by the combined transformation of a rotation of 180° about the

point (2, 0) followed by a translation with vector (_z)

One point on triangle A is invariant under the combined transformation.

Find the coordinates of this point.

(Total for Question 20 is 2 marks)

TOTAL FOR PAPER IS 80 MARKS
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ANSWER >
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Square ABCD is transformed by a combined transformation of a reflection in the line x = —1
followed by a rotation.

Under the combined transformation, two vertices of the square ABCD are invariant.

Describe fully one possible rotation.

(Total for Question 24 is 2 marks)

Q\?ﬂ
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ANSWER >

=V

Enlarge triangle A by scale factor 2.5 with centre (0, 1)

(Total for Question 9 is 2 marks)

INZ]
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ANSWER >

15

(Total for Question 15 is 2 marks)

INZ]
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ANSWER >

=V

(Total for Question 2 is 2 marks)

3 The length of a football pitch is 90 metres, correct to the nearest metre.

Complete the error interval for the length of the football pitch.

(Total for Question 3 is 2 marks)

A
13



ANSWER >

12 The equation of the line L, is y = 2x + 3
The equation of the line L, is S5y —10x +4 =0

Show that these two lines are parallel.

(Total for Question 12 is 2 marks)
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B 4

[
-10
Enlarge the shaded shape by scale factor —2 with centre of enlargement (0, 0)

(Total for Question 13 is 2 marks)

Q\?ﬂ
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ANSWER >

0 2 4 6 8 10 12 14 16 x
Describe fully the single transformation that maps shape P onto shape Q.

(Total for Question 11 is 2 marks)

A



ANSWER >

S A

18 Shape A is reflected in the line with equation x =2 to give shape B.
Shape B is reflected in the line with equation x =6 to give shape C.

Describe fully the single transformation that maps shape A onto shape C.

(Total for Question 18 is 2 marks)

19 There are only blue counters, red counters and green counters in a box.

The probability that a counter taken at random from the box will be blue is 0.4
The ratio of the number of red counters to the number of green counters is 7:8

Sameena takes at random a counter from the box.
She records its colour and puts the counter back in the box.
Sameena does this a total of 50 times.

Work out an estimate for the number of times she takes a green counter.

(Total for Question 19 is 3 marks)

£
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ANSWER >

YA

On the grid, enlarge triangle T by scale factor —2 with centre of enlargement (-2, —2)

(Total for Question 16 is 2 marks)
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ANSWER >
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12 The diagram shows triangle T drawn on a grid.
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Enlarge triangle T by scale factor —2 with centre of enlargement (0, 0)

(Total for Question 12 is 2 marks)
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ANSWER >
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(Total for Question 11 is 2 marks)
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Describe fully the single transformation that maps triangle A onto triangle B.
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ANSWER >

e )
9 The diagram shows triangle A drawn on a grid.

VA

=V

-5
Kyle reflects triangle A in the x-axis to get triangle B.
He then reflects triangle B in the line y = x to get triangle C.

Amy reflects triangle A in the line y = x to get triangle D.
She is then going to reflect triangle D in the x-axis to get triangle E.

Amy says that triangle E should be in the same position as triangle C.

Is Amy correct?
You must show how you get your answer.

(Total for Question 9 is 3 marks)

Q‘\’/ﬂ'
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ANSWER >
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Triangle P is reflected in the line y = — x to give triangle Q.
Triangle Q is reflected in the line x = — 1 to give triangle R.

Describe fully the single transformation that maps triangle R to triangle P.

(Total for Question 8 is 3 marks)

9 Martin truncates the number N to 1 digit.
The result is 7

Write down the error interval for N.

(Total for Question 9 is 2 marks)

Q\?ﬂ
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ANSWER >

=V

Shape A can be transformed to shape B by a reflection in the x-axis followed by a

. c
translation

Find the value of ¢ and the value of d.

C= o,
A=
(Total for Question 5 is 3 marks)
. J
INZ]
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ANSWER >
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. |
(a) Enlarge triangle P by scale factor —1 5 with centre of enlargement (-2, —1)
Label your image Q.
(2)
Triangle P is transformed by a combined transformation of a rotation of 90°
anticlockwise about the origin followed by a translation to give triangle R.
Exactly one vertex of triangle P is invariant under the combined transformation.
(b) Find one possible column vector for the translation.
ey
(Total for Question 18 is 3 marks)
\ J

Q\?ﬂ
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ANSWER >
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- 4

6
Triangle A is translated by the vector 4 to give triangle B.

Triangle B is rotated 90° clockwise about the point (1, 2) to give triangle C.

Describe fully the single transformation that maps triangle A onto triangle C.

(Total for Question 11 is 3 marks)

A
24



ANSWER >

( )

11 The diagram shows a triangle P on a grid.
VA

N

W

Triangle P is rotated 180° about (0, 0) to give triangle Q.
5
Triangle Q is translated by ( 2) to give triangle R.

(a) Describe fully the single transformation that maps triangle P onto triangle R.

Under the transformation that maps triangle P onto triangle R, the point 4 is invariant.

(b) Write down the coordinates of point 4.

G e )
D

(Total for Question 11 is 4 marks)

Q\?ﬂ
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ANSWER >
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ANSWER >
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(Total for Question 9 is 4 marks)

1

(b) Enlarge the triangle by scale factor > centre (-1, —-3)
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SUB-TOPIC G3b

VECTORS

Sub-topic G3b - 19 questions - 78 marks - lowest tariff first

28



ANSWER >

( N
5
178 mm
xmm
34°
Work out the value of x.
Give your answer correct to 1 decimal place.
(Total for Question 5 is 2 marks)
6 > b >
4 I )
Find 2a —3b as a column vector.
(Total for Question 6 is 2 marks)
L J

Q\?ﬂ
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ANSWER >

e \ -
10 The vector a and the vector b are shown on the grid.
VA
6
\b
‘a
4
2
>
0 2 4 6 8 X
(a) On the grid, draw and label vector —2a
1)
(b) Work out a +2b as a column vector.
(2)
(Total for Question 10 is 3 marks)
U J
A
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ANSWER >

13 a and b are vectors such that

-2 ¢ sa-m-| °
a= 3 an a = 17

Find b as a column vector.

(Total for Question 13 is 3 marks)

INZ]
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ANSWER >

~\
~
wn
-
E 1
g
n
172}
° p—
N
N
=
S
- p—
N
17}
D
=
o
VR =
e S
NG =
= e
e =
Q N
()
>
(]
=)
)
=
—
(]
=
g
<
o
.2 .
\|/a
0o a B
N—
wn
=
; £
\Jw
N O o
Ne— 7 e
S =
S
S
5 &
k3] =
1] 9)
5 2
= 5]
SR
= X
= (0]
b =
=] <
()
> O
.- n
O &
~
2 J

R I AAAAAAAAAAAS
QRIILRLELIEERRILLLLRIILLLREL

GGG O O OO OO IIII NIRRT L L L O PP PP O OO IIIIIIINN AP I L L OSSOSOty
e R R R R R R R R R R R e e R R eSS0

QR
<
o
QR
%
o%
o%
QR

A
$RRILRIERIEIRLRIILLRILIRLLRLLRLLRILRILRILRIELRILRIE,

o% 000000 % % %t

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

%

32



ANSWER >
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ANSWER >

B (~ N
19 :
4 B :
a :
(0] ; C
OABC is a parallelogram. g
—> —> .
04 =a and OC =¢ .
X is the midpoint of the line AC.
OCD is a straight line so that OC : CD =k : 1 &
Given that XD = 3¢ — % a
find the value of . :
K= %
(Total for Question 19 is 4 marks)
L J

Q\?ﬂ
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ANSWER >

( )
21 DEF is a triangle.
D
p 0
F E
P is the midpoint of FD.
Q is the midpoint of DE.
—> —
FD=a and FE=Db
Use a vector method to prove that PQ is parallel to FE.
(Total for Question 21 is 4 marks)
J

Q\?ﬂ
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ANSWER >

( )
18 OABC is a trapezium.
—
O4=a
—_—
AB=b
—_
0OC=3b
D is the point on OB such that OD:DB =2:3
E is the point on BC such that BE:EC=1:4
ﬁ
Work out the vector DE in terms of a and b.
Give your answer in its simplest form.
(Total for Question 18 is 4 marks)
. J

Q\?ﬂ
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ANSWER >

( )

24 CDEF is a quadrilateral.

L 4

F

—> —> —>
FE =a ED=b CD =2a
The point P is such that CEP is a straight line and that CE = EP

Use a vector method to prove that CF is parallel to DP.

(Total for Question 24 is 4 marks)

Q\?ﬂ
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ANSWER >

( )

20 ORT is a triangle.
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Express MT in terms of a and b.
Give your answer in its simplest form.
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(Total for Question 20 is 4 marks)
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ANSWER >

-
18
ABCD is a quadrilateral.
E, F, G and H are the midpoints of AB, BC, CD and DA.
— — —
AH=a AE=Db DG=c
Prove, using vectors, that EFGH is a parallelogram.
(Total for Question 18 is 4 marks)
L

Q\?ﬂ
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ANSWER >

r

15 OXYZ is a parallelogram.

X Y

o N VA

—> —>
OY=aand OZ =D

M is the point on OY such that OM: MY =1:3
N is the point on OZ such that ON:NZ=1:2

QK
RRRBBE

Work out the ratio XN:MN
You must show all your working.

(Total for Question 15 is 4 marks)

Q\?ﬂ
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ANSWER >

( N ¢
21 N
A
P
|
1
(0] W B
OAN, OMB and APB are straight lines.
AN =20A.
M is the midpoint of OB.
04 =a OB =b
AP = kAB where k is a scalar quantity.
Given that MPN is a straight line, find the value of £.
(Total for Question 21 is 5 marks)
L TOTAL FOR PAPER IS 80 MARKS

Q\?ﬂ
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ANSWER >

21

OAB is a triangle.
OPM and APN are straight lines.
M is the midpoint of 4B.

< —> —>
OA=a OB=b

OP:PM =13:2
Work out the ratio ON: NB

002 %
0%6%6%6%%%%

IR

OO,
RRLRRRRRRRLRRLKS

(Total for Question 21 is S marks)

Q\?ﬂ
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ANSWER >

r N &
24 OXYZ is a parallelogram. ;!71?
z Y &
R ¢
5
OX =a
— X3
OY =b
&4
P is the point on OX such that OP:PX=1:2 5
R is the point on OY such that OR:RY =1:3 (
Work out, in its simplest form, the ratio ZP: ZR :
You must show all your working.
(Total for Question 24 is 5 marks)
TOTAL FOR PAPER IS 80 MARKS &
\ J X

Q\?ﬂ
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ANSWER >

15 A, B and C are three points such that
%
AB =3a+4b
H
AC = 15a+ 20b

(a) Prove that 4, B and C lie on a straight line.

(2)
D, E and F are three points on a straight line such that
%
DE =3e + 6f
%
EF =-10.5e = 21f
(b) Find the ratio
length of DF : length of DE
3)

(Total for Question 15 is S marks)

Q\?ﬂ
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ANSWER >

( )

19 The diagram shows quadrilateral OACB.
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M is the midpoint of OA.
N is the point on BC such that BN:NC =4:5

O4=a OB=b AC =kb where k is a positive integer.

__)
(a) Express MN in terms of &, a and b.
Give your answer in its simplest form.
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(b) Is MN parallel to OB?
Give a reason for your answer.

ORI
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ANSWER >

7

23 OACB is a quadrilateral.
ACP is a straight line.

A C

0 B

M is the midpoint of OA.
N is the point on BC such that BN:NC =5:3

—> —> —>
OA=a OB=3b AC=2b
— —

CP=kx AC where k is a scalar.

Given that MNP is a straight line, find the value of £.
You must show all your working.
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ANSWER >

(Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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ANSWER >

( N &
20 CDEF is a quadrilateral.
C D &
&
M
X
F E
—> —> —
CD =a, DE=b and FC =a-b.
% .
(a) Express FE in terms of a and/or b.
Give your answer in its simplest form.
(2)
M is the midpoint of DE.
X is the point on FM such that FX: XM =n:1
CXE is a straight line.
(b) Work out the value of n.
U= e
)
(Total for Question 20 is 6 marks)
L TOTAL FOR PAPER IS 80 MARKS )

A
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MARK SCHEMES

official mark schemes, in the same order as the questions
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< QUESTION

18 Correct B2 Correct enlargement (-1,-1.5), (-1,-3.5) (-2,-1.5)
enlargement
(B1 correct size, correct orientation in incorrect position or 2 out of 3 vertices correctly
placed)
19 y=2x+36 P1 starts process, eg by rearranging to find gradient, eg y =6 — E or _71 or positions of B
and £
P1 complete process to find position of 4 or uses _;1 to find the gradient of M
Pl complete process to find equation of M

Al y=2x+360e

20 1+V2 Bl for a value for a known trigonometric ratio stated
Pl for process to form 2 equations in @ and b Or one correct value stated
Pl for complete process to solve to reach a =2 and b = 1

Al for 1+v2 oe

Q\?ﬂ
50



< QUESTION

3 (a) 314 Pl for working with circumference formula, eg @ x 80 (=251. ...) oe

Al for answer in the range 31.4 to 31.5 accept 10

o ean distance stays the same with reason, eg total distance remains unchanged or same
b N Cl | Mean di ys th ith g total di i hanged
(supported) number of points
4 1 P1 for starting the process, eg by writing down a correct ratio or using a given number of
ﬁ cubes for one relationship, eg 2B 1Y or B:Y = 2:1 or 4G 1B

or G:B=4:1o0r 8G, 1Y or G:Y =8:1 oe
or yellow = 2, blue = 4, or states 2:1:8 oe in any order (can be algebraic)

P1 for complete process to find possible number of each colour or equivalent ratio, eg 8G
2B 1Y or G:B:Y = 8:2:1 oe

or yellow = 2, blue = 4, green = 16 oe (can be algebraic)

Al 1
— oe
11
5 @ (2,1 (=4, 1) Bl | Shape labelled A
(-2,2)(-5,2)
(b) (1,-4)(3,-4) Bl Shape labelled B
(1,-5) (4,-5)

Q‘\’/ﬂ'
51




(22, 20) P1 for process to find width or height of diagram Figures may be shown on the diagram
eg38-6(=32)0r36-7(=29)
Pl for process to find length of side of square
eg“32”+4(=8)
or process to find half width of diagram
eg “32”+2(=16)
Pl for process to find X coordinate If (6 + 38) = 2 leads to an answer other
eg 6+2 x “8” (= 22) OF 6 + “16” (= 22) Or (6 + 38) + 2 (= 22) than 22, award P2 only
Pl for process to find y coordinate
eg36—2x“8” (=20)0r 36 —“16” (= 20) or 7 + “8” + “29” — 3 x “8”
(=20)
Al cao Award for P3 for (22, y) or (X, 20)
orx=22ory=20
SC: award 4 marks for (20, 22)
rotation 180° B2 rotation 180° about (—1, —2) or enlargement sf —1 centre (-1, —2) Condone missing brackets but do not
about (—1, —2) accept centre written as a vector
or
enlargement (Bl rotation 180° or rotation about (—1, =2) Do not accept ‘half turn’ for ‘rotation
sf—1 180°”

centre (-1, —2)

OR enlargement sf —1 or enlargement centre (—1, —2))

Award no marks for the description if more than one transformation is
given

SC B for fully correct diagram if BO scored

Ignore references to clockwise and
anticlockwise

Triangles at (=3, 1), (=5, 1), (-4, 3) and
(=3, -5), (-5, -5), (-4,-7)
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< QUESTION

6 No Pl For a process to calculate the initial or new pressure, Accept any value in the range 2.6 to 2.7
(supported) eg (70 +10) = (20+10) (=2.6 to 2.7) or 80 + 30 (=2.6t0 2.7) or if unsupported by working
70 +20 (=3.5)

Pl For a complete process to make a comparison
eg. 0.8 x “3.5” (=2.8)

OR % %100 (=22 to 26)

OR “3.5” x 0.2 (=0.7) and 80 + 30 (=2.6 to 2.7)
OR % (% 100) (=0.74 t0 0.78 or 74 to 78)

Al for a correct conclusion supported by accurate figures Allow truncation or rounding of figures
eg2.8and 2.6(6...)

OR decrease is 24% (or 22% to 26%)
OR0.7and 2.6 to 2.7 and 3.5
OR0.7and 0.9

OR 0.76 (or 0.74 to 0.78)

OR 76% (or 74% to 78%)

7 Enlargement B2 for correct enlargement at (1,2) (2,3) (2,4) (1,4)

(Bl for correct size and orientation in the wrong position
OR 3 of 4 vertices correct and joined
OR 4 correct vertices not joined)
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< QUESTION

11 20 P1 125 100 25 Values of amount of cereal and cost may be used,
for start of process, eg 100 oe or s oeor oo cg. 100g of cereal costing £10
An acceptable start of a process would then be:
125g of cereal costing £10 using Jack’s idea
P1 for a suitable process to develop a percentage, either 80% or 20%
100 x 125-100 x P xp 0.25p xp
g - =——-o——_—— =——or = —or =—
125 100 125 100 1.25m m 1.25m m
Al cao
12 21 Cl for angle O4B =90 — 56 (= 34) Throughout, angles may be written on the
diagram; accept as evidence if correct. Ignore
Cl for process to find angle CAD (= 69) or angle BCA (= 56) or angle COA | absence of degree sign
(= 138), eg use of alternate segment theorem or angle at centre is twice | Reasons need not be given.
the angle at the circumference
C1 cao
13 enlargement scale | C2
g 1 for all of: enlargement, (scale factor =) L oe, (centre =) (2, 2)
factor —— 3
3
centre (2, 2 Cl
@2 ( for two of: enlargement, (scale factor =) —% oe, (centre =) (2, 2))
Note: award no marks if more than one transformation is given
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< QUESTION

19 23 15 | M1 for substitution of a rearrangement eg for 2(1 — 2y)? —y? = 17
X=—-——"Yy= 2
7 7 or 2x2 —(1‘—"] =17
2
. _ - _ 1-2x+x?
or expansion of (1 - 2y)?=1-4y + 4yzor ('5%)? = —=
x=3,y=-1 M1 for expansion of bracket and substitution
eg 2(1 -4y + 4y’ —y?* (= 17)
or 8x?— (1 —2x + x?) (= 68)
Al for forming quadratic ready for solving eg 7y?— 8y — 15 (= 0)
or 7x*+2x-69 (=0)
M1 ft a 3 term quadratic, factorising Can be implied by both x values correct or both y
eg (7y—15)(y +1) (=0) or (7x + 23)(x—3) (= 0) values correct.
+4/ 244/
or correct use of formula eg 8164 +420 or 2+4+1932
14 14
or completing the square
Al 23 15 Answers must be correctly paired.
X=——oey=—- o and x=3,y=-1 (Maybe in the body of the working)
Accept for x between —3.29 and —3.28 and
for y between 2.14 and 2.15
Answers only award 0 marks
20 (-3.5,1) M1 for a complete method to show the transformations Image at (—4,1), (-3,1) and (-3.5, -2)
Al cao
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< QUESTION

Quil

360 x

A
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24 Description c2 for (rotation) 90° clockwise about (-1, 0) Award 0 marks if there is reference to other
or (rotation) 90° anticlockwise about (-1, 6) transformations eg coordinates given as
or (rotation) 180° about (-1, 2) vectors (which is a translation)
or (rotation) 180° about (-1, 4)
(C1 for (-1, 0) or (-1, 6) or (-1, 2) or (-1, 4))
25 9.75 3
P1 process to find the gradientof L | = —E
P1 process to find the gradient of the perpendicular line M
1 . 2
eg use of —— or states gradientas =
m 3
ory= % X+C
B1 (indep) gives y coordinate of B = 8.5 oe Could be indicated other ways, eg 8.5 on the y
axis of a diagram
P1 (dep P2) process to find x coordinate of C (= 3) ft their linear equation for M with L; allow
or y coordinate of C (= 4) some error in manipulation of these linear
eg the first stage of solving equations or using elimination by substitution, to equations as long as the overall process is
find a coordinate of C. correct.
Al 9.75 oe Award 0 marks for a correct answer with no

supportive working.
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< QUESTION

8 45 P1 for 180 — 117 (=63) Angles may be shown on the diagram.
or states, or uses, exterior angle + x =117
Any angle labelled correctly as 63 and not
contradicted scores this mark
P1 for process to find the exterior or the interior angle of the pentagon, Exterior = 108 or interior =72 does not score the
eg 360 ~ 5(=72) or 180 — (360 + 5) (=108) or ((5-2) x 180) + 5 mark
(=108)
P1 for a complete process to find x,
eg 180 — “72” —“63” or “108” — “63” or 117 — 72"
Al cao An answer of 45 with no supporting working
scores 0
9 Enlargement B2 vertices at (2.5, 1) (2.5, 6) (5, 6)
(Bl for triangle of the correct size and orientation in the wrong position
or a correct enlargement of a different scale factor centre (0, 1)
or correct orientation with 2 of 3 vertices correct)
10 (a) 8.5 Ml for multiplying both sides by 7 as a first step eg 9 +x=7(11—x) or x 7 written near the equation is not enough for
dividing each term on the left hand side by 7 eg ; + ; =11-x this mark
Ml (dep M1) for method to isolate the x terms on one side
Al oe
(b) 40y +3) Bl 4(y+3)or 4y +12
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13 15.4 M1 . AB 23.8 sin34  sin"120" “120” comes from 180 — 26 — 34
or = or =
sin34  sin"120" AB 23.8
M1 23.8 .
for (4B =) ———— xsin34
sin"120"

Al for answer in range 15.36 to 15.4 If an answer in the range 15.36 to 15.4 is
given in the working space then incorrectly
rounded, award full marks

14 116 P1 for setting up an equation, for setting up an equation, Equation must be in a single variable.
eg (x +4)>=x*+70 eg ¥~ (x—4)*=70 If a candidate uses a trial and improvement
method, it is either full marks or no marks.
P1 for process to reduce equation for process to reduce equation Candidates must get as far as ax = b
down to a linear equation ready to | down to a linear equation ready to
solve eg 8x =54 oe solve eg 8x = 86 oe

Al for 6.75 oe for 10.75 oe

Bl ft (dep P2) for finding the area of B or for answer in range 115 to 116

15 Enlargement B2 for enlargement scale factor —1.5 and centre (1, 1) Award no marks if more than one
sf—1.5 transformation is given
centre (1, 1)
(Bl for enlargement scale factor —1.5 or enlargement centre (1, 1))
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< QUESTION

1 (a Xt Bl cao
(b) 40 - 10x M1 for method to expand one bracket, or collect like terms
eg4xx+4x3(=4x+12)
or 7 x4—7x2x (=28 -14x)
or4xx—7x2x(=4x—14x)and 4 x 3+ 7 x 4 (=12 + 28)
Al oe
() 3x?(5x +y) M1 for 3(5x° + x?y) or x(15x?+3xy) or 3x(5x? + xy) or x¥(15x + 3y) Wherea >1andb>1
or 3x3(ax + by)
Al cao
2 translation B1 for translation Award no marks if more than one transformation is
-5 given
6
B1 -5 Do not accept as a coordinate (5, 6)
for vector
6
3 89.5and 90.5 | Bl for 89.5 in the correct position
B1 for 90.5 in the correct position Accept 90.49 or 90.499(...)
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< QUESTION

11 Shown M1 for6x 145 (=87)or 13 x 7 (=91) or 13+ 6 (=2.16(666...)) May work in hours or other units of time
M1 for “87” + 7 (= 12.428...) Accept figure rounded or truncated to 1dp
or “87” + 13 (= 6.692...)
or6x14.5(=87)and 13 x 7 (=91)
or 14.5+2.16” (= 6.692...)
C1l (dep M2) for 12.(428...) (workers) or 6.69(2...) (days) or 87 and 91 Figures must be correct and supported by working.
Accept value in range 6.69 to 6.72 for number of
days
12 comparison M1 for starting to manipulate equation, Ignore constant terms for both marks
shown eg 5y=10x + 15 or 5y = 10x—4ory—2x+§=00ry—2x=3
Al for statement and equation(s) which can be used to show that the
gradients of the two lines are the same,
eg 5y=10x + 15 and 5y = 10x — 4 and both have the same x
coefficient
ORYy=2x —g and both have a gradient of 2
13 enlargement B2 for correct enlargement at (4, 8) (6, 4) (10, 4) (12, 8)
(B1 for correct size and orientation in the wrong position

OR 3 of 4 vertices correct)
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< QUESTION

10 (a) 1 Ml for method to find probability of getting a score of 5,
16 eg S U (=E ) oe
6+8+9+7+10 40
Al P 1 Accept any equivalent fraction, decimal form
o 16 ¢ 0.06(25) or 0.063, percentage form 6(.25)%
or 6.3%
Ignore subsequent incorrect attempts to write
the correct answer in a different form.
(b) 15 Ml for method to find the proportion of 1s, eg 4i0 oe
Al cao
11 Enlargement B2 No marks if more than one transformation is
g 1 for enlargement scale factorl centre (0, 2) given
scale factor 3 3
centre (0, 2)
(Bl for any 2 aspects)
12 x=3,y=-2 M1 for a correct method to eliminate either variable or rearrangement of one | Trial and improvement methods score 0
equation leading to substitution (condone one arithmetic error) marks unless both x and y are correct
Al for either correct value of x or correct value of y
Ml (dep M1) for a correct substitution of found value into one of the
equations or a correct method leading to the second value (condone one
arithmetic error)
Al x=3,y==2
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< QUESTION

18 Description C1 for translation Award no marks if more than one transformation
c1 8 May be described as, for example “by 8 units in
for 0 the direction of the x axis”
19 16 P1 for Prob(R or G) =1-0.4 (= 0.6)
or for (number of red or green counters) = 50 — 0.4 x 50 (= 30)
or for use of ratio,
. 8 8 [probability] may be 0.4 or 0.6
eg [probability] x 5 (= 0.32) or [number of counters] x 5 [number of counters] may be 20 or 50
P1 | for a complete process to find number of green counters,
8
eg (1-0.4)x — x50
g ) I
or for E
50
Al cao
20 Proof C1 | for angle EAC = angle EDB (Base angles of an isosceles triangle are equal) | Reasons must be linked to their method.
or
for explanation that AB + BC = BC + CD using ratio so AC = DB oe
or
AE=DE (given)
C1 | for at least 2 correct pairings with reasons
C1 | for a complete proof including all reasons given and SAS
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< QUESTION

15 (a) (a—b)(a+hb) B1 | for(a—b)(a+bh)oe
(b) Relationship M1 | for factorising the expression, eg (2%° — 1)(2°°+ 1) Note that 1048575 and 1048577 earns 2 marks
shown or for (240 =) (229)2 as an alternative approach

C1 | for explanation, eg 2%is even so 22 — 1 and 2%+ 1 are odd (leading to

conclusion)
16 Triangle at (6,-2) | M1 | for the correct shape in the correct orientation in the wrong position or
4,4)(8,4 for two correct points
Al | cao
17 (a) 16.5t019.5 M1 | for tangent drawn att=2.5 The tangent must be seen to award any marks
M1 | dep (M1) for a complete method to find the gradient from tangent
eg(48-0)+(4-1.4) (=184..)

Al | for answer in the range 16.5 to 19.5 or ft acceptable tangent Award 0 marks for a correct answer (in the
range) with no (or incorrect) supportive
working

(b) Description C1l | eg speed or velocity “speed” may be expressed in a different way,

eg distance per unit time (at that point)
Award if extra information is given provided
not contradictory.
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< QUESTION

11 (a) Box plot drawn | M1 for method to find UQ (47) or greatest value (62) from the table May be implied by one of these
values being correctly plotted.
M1 for showing a box and at least 3 correctly plotted values from 25, 35, 40,
47, 62
Al for a fully correct box plot Box can be any height. Accept ends
that are marked (eg line, cross, dot)
or defined by the end of the
whiskers if clear
(b) Comparison Cl ft a correct comparison of medians from figures, eg the median speed for | Simply quoting values is
Sunday was greater than the median speed for Friday or the speed on insufficient, they must be compared.

Friday is generally lower as the median is lower

Median | Range IQR
c1 ft for a correct comparison of spread, eg the (interquartile) range of the | | Friday | 40 37 12
speeds for Friday is smaller than the (interquartile) range of the speeds [ Sunday | 42 44 15
for Sunday, the (interquartile) range on Sunday is larger than the
(interquartile) range on Friday

Comparisons for this mark can relate to the range or the IQR

Figures need not be stated but if
they are they must be correct.

For 2 marks, at least one comparison
must be in context (eg refers to

speed or mph)
12 Correct B2 for correct enlargement (-2, —4), (-2, —6), (-6, —4) Award for clear intention, shading
enlargement not needed.

(B1 for correct size and orientation but incorrect position
or 2 out of 3 vertices correctly placed)
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< QUESTION

11 enlargement c2 2 Award no marks if more than one
2 for enlargement, scale factor 3 oe, centre (-4, -2) transformation is given
scale factor —
3 (1 for 2 of the 3 aspects)
centre (-4, -2)
12 5.9 P1 for a process to find the volume of the cylinder, Can be implied by 72z
eg 7x3' x8(=226.19..)
P1 for process to find mass of cylinder, [volume;] must be unambiguously
eg “226.19” x 7.86 (= 1777.89...) or [volume;] x 7.86 the volume of the cylinder but
cannot be 3 or 8
P1 for process to find volume of cube, [mass] must be unambiguously the
eg “1777.89” + 8.5 (= 209.16...) or [mass] + 8.5 mass of the cylinder
P1 for process to find side length, eg 3/"209.16..." or f[volume,] [volume] must be unambiguously
the volume of the cube
Al for answer in range 5.9 to 5.94
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< QUESTION

6 Secure Bank Pl for a process to work out the interest after one year e.g. 0.02 x 25000 (=500)
(supported) or 0.043 x 25000 (=1075) or for 1.02 or 25500 or 1.043 or 26075
Pl for process to find value of the investment after 3 years or the multiplicative factor for 3

years at one of the banks, e.g. 25000 x 1.02 x 1.02 x 1.02 oe (= 26530...) or 1.02* (=
1.0612...) or 25000 x 1.043 x 1.009 x1.009 oe (= 26546...) or 1.043 x 1.009 x1.009 (=

[accept total interest of 1530.. or 1546.. if final values of investment are not found]
Cl for Secure Bank from correct figures,
eg. 26530.. and 26546.. or 1530... and 1546... or 1.0612... and 1.0618...

7 4.755<n<4.765 B2 for 4.755 <n<4.765
[B1 for 4.755 or 4.765 or 4.7649]

8 12 Ml for evidence of taking a reading from the graph from h = 160
Al for answer in the range 11.8 to 12.2
9 No M2 for the correct position of C or E
(supported) M1 for a correct position of B or D]
Cl for No with correct supporting evidence, eg. showing C and E in the correct positions
OR

for C is a rotation of 90° anticlockwise about O or E is a rotation of 90° clockwise about O
M2 for No with supporting evidence, eg. C is a rotation of 90° anticlockwise about O and E is
a rotation of 90° clockwise about O.

Cl1
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< QUESTION

6 7 P1 X 15-9 Condone use of a letter other than d, for d
process to use gradient eg y =3x+c or c = —6 or P
or (15—9)+3or (6, 12)
Pl (dep) full process to rearrange equation formed to isolate d Must show processes to get as far as d =
15-9 15-9
eg rearrangement of 15=3d — 6 or 3 = oy or for 5+ Award P2 for an answer of (7, 15)
Al cao
7 (a) 8.623 x 107 Bl cao
(b) 7.44x10° M1 3200+0.051 or 3200.051
0.00043 0.00043
or performs an operation eg shows 163.2, 7441860.5, 118.6(...) 7441979.0689...
or an answer or 7.44(....) x 10" where n#6 or 7441979(....)
or an answer of 7.4 x 10°
Al for 7.44(1979...) x 10° If a correct answer is shown in working and then
rounded incorrectly, award full marks.
Answer need only be given correctly to 3 sig fig;
if following digits are incorrect ignore them.
8 Rotation Ml stating rotation Award for a triangle in the correct position
or for showing R [(1,1), (1,—3), 3,—3)] without the label R as long as this is the only
triangle in lower right quadrant.
90° anticlockwise | Al for rotation of 90° anticlockwise Accept rotation of 270° clockwise
centre (—1,1) Al for centre (—1, 1) given as a coordinate. Can be given as a coordinate alone.

Do not award A marks if there is evidence of
other transformations in the description, or other
ambiguity in the answer given.
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18 Ml for listing factors of 72 and 90, at least 4 correct for each (with no more | Factors of 72: 1,2, 3,4, 6, 8,9, 12, 18, 24, 36, 72
than 1 incorrect in each list), could be in factor pairs Factors 0f 90: 1, 2, 3, 5, 6, 9, 10, 15, 18, 30, 45,
90
OR for the prime factors of 72 (2, 2, 2, 3,3) or 90 (2, 3, 3, 5)
Al for 18 or 2x32 oe 2, 3% is not enough, it must be a product
SC B1 for answer of 6 or 9 if MO scored
sketch Ml for sketch of a cylinder Hidden edges may or may not be shown
Al sketch of cylinder, with dimensions shown 2 (cm) for radius or 4 (cm) for diameter and
5 (cm) for height
c=-6 Ml for reflection in x-axis shown on diagram Vertices (3, —2), (5, —2), (3, —5)
d=-1
Al forc=—6ord=-1 One correct value is M1A1 regardless of second
value or diagram
Al for both c =—6 and d =—1

SCB2forc=—1landd=—-6
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69

< QUESTION




< QUESTION

(2)

(®)

Triangle drawn

Correct vector

B2

(B1

Cl

for correct enlargement at (7, —10) (4, —4) (7, —4)

for triangle of correct size and orientation in the wrong position
or for 2 vertices correct)

for (_75) or (_97) or ;g)

Label not necessary provided intention is
clear

2030

Pl

P1

P1

Al

for process to find diameter of base of small cone,
eg 16 seen as diameter or 8 seen as radius
or

for scale factor (length) is g oe or % oe

for process to find the volume of one cone,

eg ¥ mx 122X 15 (= 7207 0r 2261.946...)
640

or % xqx <82 x 10 (= — 7 or 670.206...)
or for process to find the volume of the hemisphere,
egZxmx 123 (= 11527 0r 3619.114...)

or

. (2\3
for scale factor (volume) is (5) oe

for full process to find volume of frustum and hemisphere,
eg “2261.946...” —“670.206...” (= %ﬂ or 1591.740...)
or %2261.946..” x (1 - (3)3)
h 3
and (g x % 123+ 2 oe (= 11527 or 3619.114...)

for answer in the range 2026 to 2030

If an answer is shown in the range in
working and then incorrectly rounded
award full marks.
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< QUESTION

11 Rotation M1 for triangle B drawn at (4, 0), (4, -2), (3, -2) Award for a triangle in the correct position
90° clockwise without the label B or C as long as this is the
centre (-4, 1) or for triangle C drawn at (-3, 0), (-3, -1), (-1, -1) only triangle in the quadrant. Accept just the

vertices marked.

or for rotating their B 90° clockwise about (1, 2)

A2 for rotation 90° clockwise centre (-4, 1) Accept 270° (anticlockwise)

(A1 for any 2 of the 3 aspects) Do not award A1 for ‘rotation 90° clockwise’ if
triangle C is shown not in the correct
orientation

Do not award A marks if there is evidence of
other transformations in the description or other
ambiguity in the answer given

12 (i) H B1 cao
(ii) F B1 cao
(iii) J B1 cao
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< QUESTION

10 (a) 3.0x10° P1 for correct process, eg  10° x 365 x 81 Values may be rounded.
or for a correct answer not written in standard form, Allow 350, 360, 366, 370, 400 and 80, 100
eg 2956500000 or 2.9(565) x 10" where n # 9 oe
Al for an answer in the range 2.8 x 10° to 4.0 x 10°
(b) 45x 10" Pl 90 Allow 90 +2 x 102

for correct process, eg ———
2x10"

or for correct answer not written in standard form,
eg45x 10" 0r0.45x107"°
or 4.5 x 10" where n #-11

Al cao
11 (a) rotation of 180° Ml for method to find position of Q, The method mark is awarded if no working is
about (2.5, —1) eg shape drawn at (—1,—2), (—1,—5) and (-2, -5) shown but at least 2 of the 3 aspects are correct in
or the description

for method to find position of R,

eg shape drawn at (4, —4), (4,—7) and (3,-7)
or

for method to translate their Q correctly

A2 for rotation of 180° about (2.5, —1) Cannot award A marks for a combination of
or enlargement by scale factor —1, centre (2.5, —1) transformations

With no extra incorrect aspects

(Al for any 2 of the 3 aspects)

(b

=

(2.5,-1) Bl for (2.5, —1) ft from rotation or enlargement in (a) No follow through from a combined
transformation in part (a)
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< QUESTION

8 (a) Proof M1 | for identifying angle 4 as common

or for angle AED = angle ACB or angle ADE = angle ABC with
appropriate reason(s)

eg corresponding angles are equal

or co-interior angles add up to 180 and angles on a straight line add

up to 180
Cl for completing the proof by identifying a second pair of equal Statement can be implied by
angles with appropriate reason(s) and a statement that the angles in | identifying a third pair of equal angles
each triangle are the same (no reason needed)
b 6
® P1 for a scale factor of 1.5 or 2 oe or f0r£ = 18 oe
3 20 30
Pl for a process to find the length of AE,
eg 18+ 1.5 (= 12) oc or (4E =) 2218 ¢

30
or for a complete process to find the length of EC,

eg 18><(1—§)0e

Al cao
9 (a) Rotation B2 for rotation 90° (anticlockwise) about (— 1, 0) Accept 270° clockwise
90° (anticlockwise)
about (- 1, 0) Award no marks if more than one
transformation is given
(B1 | for any 2 of the 3 aspects)
(b) Enlargement B2 for correct enlargement with vertices at (1,0), (3,0), (1,2) Award for clear intention, shading not

needed
(B1 | for correct size and orientation but incorrect position
or 2 out of 3 vertices correctly placed)
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5 99.5 Ml
for sin (34) = X oe
178
or alternative method to find x
Al for answer in range 99.5 to 99.7 If an answer in the range 99.5 to 99.7 is given
in the working space then incorrectly
rounded, award full marks
6 -9 M1 5 6 15 -9 X May be seen in two separate calculations
14 for 2 4 -3 = or [ j and [ J or r 14 eg 2x3 +-3x5 and 2x4 + —-3x-2
8 -6 Y Condone incorrect notation if method is clear
for this mark only
Al cao
7 353 P1 for starting the process to find length of third side of triangle,
eg 9’ - 6> (=45)or 6 +x*=9?
Pl for \9* =6 or \8I-36 or 4/45 or 35 (=6.7.)or * =45
Pl for stating or using 7 x [radius]* + 4 [radius] is any value
Al for answer in range 35.2 to 35.4 If an answer in the range 35.2 to 35.4 is given

in the working space then incorrectly
rounded, award full marks
No working, answer only, no marks
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< QUESTION

10 (a) Diagram Bl for correct vector drawn including arrow May be drawn anywhere on the grid.
Condone missing label
(b) ( 3 ) M1 for a + 2b drawn with resultant vector Accept consistent incorrect notation for
—4 or for writing a and b as column vectors and Ml
attempt to add a + 2b , eg (;) +2 ><(_13) or (145-2) or (2+d_6)
or (5
Al cao
11 (a) 2 Bl | accept 0.08
215 ) )
(b) 5 M1 f2(0) = 7 0¢ or g(1)=4 or e
Al oe All powers and products must be
evaluated
12 BDAC B2 all correct
(Bl | for at least 2 correct)

Q\?ﬂ
75




< QUESTION

13 -1 M1 2 _( 8 6
( 4 ) for 3(_3) -2b= (_17) oe or for (_9)

M1 _( 3x2-8 _(—2 o= 8-3x2 _(2 Must see “2b =...” or “~2b =...” to award 2
for2b = (3 x—3_ _17) (= ( 8 ))oe or—2b (_17 3% _3) ( (—8) ) oe marks
or for one element correct, -1 or 4

One correct element scores 2 marks
Al cao
) 1
(if MO scored, SC B1 for (_ 4))
14 (@) 4(p-3)(p+3) M1 | for 4(p? - 9) or partial factorisation which includes the product of 2 linear factors
eg. (4p—12)(p + 3) or (p—3)(4p + 12) or (2p — 6)(2p + 6)
or2(2p—6)(p + 3) or 2(2p + 6)(p — 3) or 2(p — 3)2(p + 3)
Al | for4(p-3)(p+3)
(b) 6m® +11m? — M1 | for a method to find the product of two linear expressions, 3 correct terms out of 4 Note that, for example, 3m — 20 is regarded
57m-20 terms, as three terms in the expansion of

eg. 6m? +2m — 15m -5 = 6m? - 13m - 5 (m + 4)(2m - 5)
or 2m? +8m — 5m — 20 = 2m? + 3m — 20
or3m?+12m+m+4=3m?+13m+ 4

M1 | for a complete method to obtain all terms, at least half of which are correct First product must be a 3 or 4 term quadratic
(t their first product), eg. 6m® + 2m?— 15m? + 24m? + 8m — 60m — 5m — 20 but need not be simplified or may be

incorrect.
Al | for 6m® +11m?—57m—20 Accepta=6,b=11,c=-57,d=-20
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< QUESTION

22 b=3a P1 | for a(é) + b(g) = k(163) oe Accept any non zero value substituted for k
or for setting up a linear equation in a or b
eg2a+8b=13kor6a+2b=6k k#0,1
orfor2a+8b=13and6a+2b=6

2a+8b _ 13
or for 6a+2b 6

P1 for process to solve the simultaneous equations to get b = % anda= g
_3 _1

orb= 3 anda= 3

or

both 2a + 8b = 13k and 6a + 2b = 6k with process to eliminate k

Al | forb=3ao0e

A
77



< QUESTION

Vector (3) drawn

M1

M1

Al

for2x3+ —1(=5)or2x2+4(=8)seen as a calculation
or

for (29)+ ()

or

for (3) or (3)

or

for (3) drawn or (§) drawn or (7!) drawn

for ()

or

for (3) drawn with no arrow or incorrect arrow

or

for (3) drawn with arrow or (&) drawn with arrow, where b # 8 and a # 5

cao

May be in the correct position in a
column vector or coordinate.

Condone missing arrows

For this mark the drawn vector
must include an arrow showing
direction.

Need not be labelled but do not
award if there is any ambiguity

Q\?ﬂ
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< QUESTION

19 — J—
for first step to solve the problem e.g. AC=—a+cor OX = 1 a+ 1 ¢ or demonstrates the
2 P1 27 2
5 location of D and X on the diagram
P1 . J— e, . _ 7
for a correct vector statement using CD eg CD = CX +XD or CD = OD -OC or OD = 3 4
or CD =2.5¢ oe
P for a correct equation or ratio using k eg equating XD =3¢ — %a = % (-a+c)+ %c
oD k+l 1 ) . PR —
or —=—— or k =—— or using a ratio approacheg (OC:CD)=k:1=1:25
e« 23 g pp! g ( )
Al cao
20 24 M1 for substitution of a rearrangement of y — 3x = 13 e.g. (3x+ 13)*+x*=25
x=—2
5
7 Ml (dep M1) for expansion of bracket after substitution (at least 3 terms correct out of the 4 terms) e.g.
y=*§ 9x2 +39x + 39x +169
X=-3, M1 for forming quadratic ready for solving e.g. 10x* + 78x + 144 (= 0)
y=4 M1 for factorising e.g. (5x +24)(x +3) (=0) oe
24
Al x=—?,y=—%andx=—3,y=4
SC: B1 (if MO) for all 4 values mis-associated or one correct pair of values or values given as
coordinates.
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< QUESTION

21 Proof M1 | for DO =% (b—a)oeor EO=" (a—b) oe Vectors could be written on the
diagram
ML | for PO =% a+ DO or Ysa+% (b—a) oe
or PO =—'ha+b+ EQ or —%a+b+%(a—b)oe
Bl | for PO =%b
Cl1 for complete proof with statement, eg FE = 2PQ or FE is a multiple of PQ
or b=2(%b)
22 0.5 Pl derive an algebraic expression for the area of A
eg %n [(5x— 1= (Gx—17]
P1 expand and simplify for either area A or area B
cg %” (168—4x) or m(—2x+1)
P1 (dep P2) equate and rearrange into a quadratic eqn of the form ax® + bx +c =0
eg2x* +3x-2=0
Pl (dep P3) factorise eg (2x — 1)(x +2) = 0 or use of formula eg
—3+4/3" —4x2x-2
2x2
Al oe Accept only the single value of 0.5 oe

but award 0 marks for a correct answer
with no supportive working
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80




< QUESTION

18 Za+b Pl

Pl

Pl

Al

— 2——> —— 3——

for relationship involving D eg OD= % OB or DB= % OB
or
for relationship involving E eg BE= % BC or EC= % BC

for relationship involving D in terms of a and b

eg 0D=2(a+b) or DB= (a +b)

or

for relationship involving E in terms of a and b

eg BE=Z (b —a+3b)oc or EC=% (~b —a+3b) oe
or

BC=2b-a ocor CB=a-2b oe

(dep P2) for expression for DE in terms of a and b
egDE=2(a+b)+ :(~b —a+3b)

for%a+ (1)b or £ (2a + 5b)

P1

Al

for initial use of the formula eg 3610 = kP, or P,+1 = 4000k
or for Py, = k?P, or for 3610 = k?x 4000

3610
4000

for a complete method to find k eg or +0.95

oe

Accept n or any integer replacement for n

This may be seen in steps

Q‘\’/ﬂ'
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< QUESTION

24 Proof Cl |forCE=2a-boe Vectors may be seen on diagram. Award marks
provided not ambiguous.
For the award of the first 3 marks, expressions for
vectors CE, EP, CP,CF and DP may not be
simplified
C1 | for EP =2a—boe orfor CP=4a—2boe
Cl | for CF =a—boeor for DP = 2a—2b oe
C1 | for CF =a—band DP = 2a—2b (or 2(a — b)) leading to conclusion
25 141 P1 | for aprocess to find the volume of the top Values can be truncated or rounded
eg92.8+2.9(=32)
P1 for finding total mass of P eg 92.8 + 972.8 (= 1065.6)
p1 " "
for finding total volume of P eg m (= 226.7234)
P1 "32" For this mark, [total volume] does not have to
(dep P2) for mx come from a correct process but is the value that
the student believes is the total volume of the
pyramid.
Al | for answer in the range 14.1 to 14.2

£
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< QUESTION

20 §a+gb P1 | for process to find OR=a—b or RO = b—a
5 5 3 )
PL | for process to find We:;(a— b) or%:;(b— a)
orRM = %(b— a) or OM = %(a— b)
P1 | for complete process to find M7 in terms of a and b,
eg g(a—b)+b oe or é(b—a)+a oe
Al Accept decimals instead of fractions
for :—3a+zb or 1(3a+2b) or 32420 P
5 5 5
21 (a) Sketch graph B1 cao Allow freehand sketch provided intention is
clear.
(-3,-4), (-2,-3), (-1,-3),(0,-4)
(b) Sketch graph B1 cao Allow freehand sketch provided intention is

clear.
0,0),(1,1),(2,1),(3,0)
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< QUESTION

18 Proof Bl | forEH=-b+a or HE=-a+b
or HG=a+c orGH=-c—a
Bl | forBC=-2b+2a+2¢
or CE=2b-2a—2¢
B1 forﬁ=b+%(—2b+2a+2c)(=a+c)
or ﬁ=%(2b—23—2c)—b(=—a—c)
or ﬁ:%(—2b+2a+2c)—c(:—b+a)
orﬁ=c+%(2b—2a—2c)(=—a+h)
Al | for completing proof, EH = FG or HG = EF (so EFGH is a parallelogram)
19 (a) 17 M1 For (gf(x) =)2(2x+ 3)2 “1or (gf(x) =)8x1 +24x+17 Substitution may be seen in 2 steps
or2(2 % (-3)+3)* -1
Al cao
(b) x+1 M1 | for a suitable first step, eg adds 1 to both sides, eg y +1=2x orx+1=2yor
+1
2 g(x)+1:2xorx=—y
2
Al oe
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< QUESTION

14
ML | for either sin 30= 0.5 oe or sin 45 = L or Q
22
M1 or ,AB = NE oe
sin45 sin30
Al | cao
15 . . . .
PL | for OM =1a or MG =-Ya or ON=1b or NG=-1b
4 4 3 3
OX =a-b or XO=-a+b or Z¥Y=a-b or YZ=-a+b
P1 o 1 4 — 1 1 g
for XN=b-a+=b (=—-b-a)oeor MN==b-=aoe Implies 1% P1
3 3 3 4
Ve 1 3
or XM =b-a+-a (=b-=a)oe
4 4
PL | for XN=b-a+~boeand MN = -b—a or 2b—a—b+ ace
3 3 4 3 4
Al for4:1oe A correct answer with no supportive

working gets 0 marks
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< QUESTION

21

(SRS

Pl

Pl

Pl

Pl

Al

for process to find AB (=b-a)or BA (=a-b)

for process to find MN = —% b+a+2a)or PN (=—k(b-a)+2a)

— 1
or MP (=—%b+a+k(b—a)0r 5b+(1—k)(a—b))
for process to find two of W, PN and MP

for process to find k, using MN asa multiple of PNor using MN asa multiple of MP or
using PN as a multiple of MP

for 2 oe
5
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< QUESTION

Question 2

1.089 x 1.46 = $1.58(9..) per litre —  1.589... x 3.785 =$6.01(7..) per gallon
London

1.089 x 3.785 = £4.12(1..) per gallon —  4.121... x 1.46 = $6.01(7..) per gallon

2.83 = 1.46 = £1.93(8..) per gallon —  1.938...+3.785 =£0.51(2..) per litre
New York

2.83 +3.785 = $0.74(7..) per litre —  0.747...+ 1.46 = £0.51(2..) per litre

The table shows the most commonly used approaches. There are of course other approaches that can be used.

Question 9(a)

n | (0.85" 12500 x (0.85)"
1 10625

2 [0.7225 9031.25

3 10614125 7676.5625

4 10.52200625 6525.078125

5 | 0.4437053125 5546.316406
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< QUESTION

20 fully correct Cl for expanding the numerator,
working leading eg 18+ 242418+ 2 or V324 + V36 + V36 + V4 (=32) Expanded terms need not be simplified
to 16(1""/5) or for simplifying V18, eg.V18 = 3v2 orvVi8 +v2 =4\/5
Cl (indep) for method to rationalise the denominator,
"numerator” _ v8+2
eg. — =X
V8-2 VB+2
cl for fully correct working leading to 16(1++12) Accepta=16,b=1
21 3:4 Pl starts process eg AB=b-aoe
P1 — 1 1
for process to find OM =a + 5 “(b—a)’oe (= 3 (a+b))
P1 —_
for process to find AP=-a+ 3 “(l a+ 1b)” oe
5 2 2
or (indep) for AN =-a +“k”’b
Pl process to find “A” using AN =—a+“basa multiple of AP
Al cao
ALTERNATIVE
P1 for producing OM to C such that AC is parallel to OB Formal geometric reasoning relating to
P1 for process to show that MC = OM, using congruent triangles 4CM and BOM | congruent and similar triangles is not
for process to find PC as a multiple of OM/5 (= TOM/5) required
P1 for process to find ON as a multiple of AC(OB) (= 30B/7) using similar
Pl triangles ACP and NOP
Al cao
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< QUESTION

24

P1

P1

Pl

P1

Al

Process to find a missing vector using the given ratios as fractions,
eg.%ofﬁ (L; a) or.%ofa} (Lib)

for a process to use Z0=YX=a—boe

for a process to find either ZP or ZR in terms of a and b,

eg.eitherﬁ=a—b+§aorﬁ=a—b+%b

for a process to write 7P and ZR as multiples of the same vector,
eg. multiplying both by 12 to get the ratio, g(a —0.75b) and a — 0.75b
respectively

oe

Might be embedded in their answer for ZP
The award of this mark implies the first two
process marks.
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< QUESTION

15 (a)

(b)

AC =548 and
reason

M1

C1

P1

P1

Al

for AC = 5(3a + 4b) or BC = 4(3a + 4b)
or indicates that 15a + 20b = 5 x (3a + 4b)

for AC = 5AB or AC = 5(3a + 4b) or 15a + 20b = 5(3a + 4b) and a
correct reason,

eg AC is a multiple of AB / multiples of each other / AB is a factor of AC
or they have the same gradient / are parallel / go in the same direction
or they have a point in common / both start at A

or AC is an enlargement of AB

for (DF =) 3e + 6f + (=10.5e — 21f) (= - 7.5¢ — 15f)

or for a multiplicative relationship for DE and EF
eg EF =-3.5DE orfor (DE:EF=)1:-3.50e

for a multiplicative relationship for DF and DE
eg DF =—25DE orfor (DF : DE=) -5:20eeg-25:10r -7.5:3

or for answer of 2: 5 oe

oeeg25:1

Do not award this mark if any incorrect
working seen
Could use AB and BC or AC and BC
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< QUESTION

19

(@)

(b)

1
= (8kb+10b-a
1 (BK0+100-a)

No, with
explanation

P1

P1

P1

Al

C1

for a correct expression for CB or BC eg,
CB=-kb-a+b or BC=-b+a+kb

for a correct expression for CN or BN or NC or NB eg,
CN =§(—kb—a+ b) or BN =§(—b+a+ kb)

or NC=§(—b+a+kb) or B=§(—kb—a+b)

for a correct unsimplified expression for MN eg
%a+ kb+g(—kb—a+ b) oe or —%a+b+g(—b+a+ kb) oe

for i(8kb+10b—a)oe g b+ 2ko-La
18 9 9 18

No with supporting reason ft (a)
Acceptable reasons:

No, since %(Skb +10b —a) is not a multiple of b

No, as N is not the midpoint of BC

No, they are not multiples of each other
No, does not factorise to b

Not a multiple of OB

OB doesn’t have an a

Not acceptable reasons:

Yes...

No, they don’t share the same multiples
OB doesn’t go into MN

All vectors must be clearly
identified

This mark implies the previous
one

Must have a maximum of 3
vector terms, a, b, and kb
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23

P1

P1

P1

for process to find BC or CB ,
eg BC=-3b+a+2b oe (=a-b)or CfB=—2b—a+3b0e(=fa+b)

for process that uses the ratio 5 : 3,

eg ﬁ\l:é(—3b+a+2b) = éa—éb)or NB=- Ea+§b oe
8 8 8 8 8

or @=§(—2b—a+3b) =- §a+§b)0r FC=§a—§b oe
8 8 8 8 8

for a process to find an expression, in terms of a and b, for MN or MP
or NP

— 1 5 119
MN=-—a+3b+>(a=b)oc (= —a+—b
eg 28 8(a ) oe ( 8a < )
orMN=1a+2b+§(—a+b)oe(z1a+Bb)
2 8 8 8
or MP:%a+2b+k(2b)0e

or N—P=%a—§b+k(2b) oe

Vectors must be unambiguously
identified

Accept BC for BC etc throughout
Allow a for a and b for b throughout
Vectors could be written on the
diagram and may be in either
direction.

Throughout, do not condone missing
brackets unless recovered

Follow through candidates BC or
CB provided full method to find
subsequent vectors is clearly shown
A correct expression for BN or NB
or CN or NC implies the previous
P mark

Follow through candidates BN or
NB or CN or NC provided full

method to find subsequent vectors is
clearly shown

May use NM or PM or PN
Allow equivalent vectors throughout
cg W:%a+2b+,u(b)

This mark may be awarded without
the previous mark being awarded

£
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< QUESTION

P1

Al

for a process to find a correct expression, in terms of a and b
for the same vector eg MP or NP
or parallel vectors eg MP and MN or NP and MN

eg W=%a+ 2b +k(2b) oe and W=A(éa+%bj oe
or ﬁ=§a—§b+k(2b)oe and FP=l(la+gb)oe
8 8 8 8
.1 — 1 19
or MP:53+2b+k(2b) oe and MN:§a+§b oe
or N—P=§a—§b+k(2b)oe and MV =+a+ 2 oe
g 8 8 8

OR
for a process to find a correct expression in terms of a and b,

for AP or CP using MN

— 119 33 119
AP=- —a+u|-a+—b CP=- -a+-b+ul—a+—>b
2 ”{s 8 j"e" PR ’U[S 8 j"e

OR

for a process to find a correct expression in terms of a and b
for the same vector BP or OP

-5 -5 5 5 119
BP=a—b+k(2b) oe and BP=§a—§b +u §a+§b oe

. P | 119
0P=a+2b+k(2b) oe and 0P=Ea+,u(§a+§bj oe

for 1—5 oe
4

Vectors do not have to be simplified

May use NM or PM or PN
Condone use of same variable for
equivalent vector journeys
Condone lack of labelling if vector
journeys are correctly equated

May use PAor PC
= 1 119
NB: CP=——a-2b+u| —a+—b
2 ”(8 8 )

May use PB or PO

Award 0 marks for a correct answer
with no supportive working
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< QUESTION

QUESTION 4 — Additional information NOT Exhaustive

Final parable values, can be truncated or r ded, they just need to be accurate gh to allow a parison

Cost perlb in $:

2x22(=44)

3.75 x 1.2(0) (=4.5)

“4.5” +“4.4”(=1.02...) and 4.9(0) = 5 (= 0.98)
New York and 1.02... and 0.98

Cost per 1b in £:

2x22(=44)

4.9(0) = 1.2(0) (=4.08...)

3.75+“4.4” (=0.85...) and “4.08...” = 5 (= 0.81(6...))
New York and 0.85... and 0.81(6...)

Cost per kg in §:

5:22(=227..)

3.75 x 1.2(0) (= 4.5)

“4.5” + 2 (= 2.25) and 4.9(0) ~ “2.27...” (= 2.15(6))
New York and 2.25 and 2.15(6)

Cost per kg in £:

5:22(=227..)

4.9(0) + 1.2(0) (= 4.08...)

3.75+2 (= 1.87(5)) and “4.08...” = *2.27...” (= 1.79(6...))
New York and 1.87(5) and 1.79(6...)

Number of 1bs per $:

2x22(=44)

3.75 x 1.2(0) (= 4.5)

“4.4”+ 45" (=0.97(7...)) and 5 = 4.9(0) (= 1.02...)
New York and 0.97(7...) and 1.02...

Number of lbs per £:

2%22(=4.4)

4.9(0) + 1.2(0) (= 4.08...)
“4.4”+3.75(=1.17...)and 5+ “4.08...” (= 1.22...)
New York and 1.17... and 1.22...

Number of kg per $:

5+22(=227...)

3.75 x 1.2(0) (= 4.5)

2+%“45”(=044...)and “2.27...” + 4.9(0) (= 0.46...)
New York and 0.44... and 0.46...

Number of kg per £:

5+22(=227..)

4.9(0) = 1.2(0) (=4.08...)

2+3.75(=0.53...)and “2.27...” +“4.08...” (= 0.55(6...))
New York and 0.53... and 0.55(6...)

Costof S1b in $:
2x22(=44)

3.75 x1.2(0) (=4.5)
“4.57+“44”x5(=5.11...)
New York and 5.11...

Costof S1b in £:

2x22(=44)

4.9(0) + 1.2(0) (=4.08...)

375 %447 x5(=4.26...)

New York and 4.08... and 4.26...

Cost of 2 kg in $:
5+22(=227...)

3.75 x 1.2(0) (= 4.5)
4.9(0)+“2.27..” x2 (=431...)
New York and 4.5 and 4.31...

Cost of 2 kg in £:

5+22(=227..)
4.9(0) = 1.2(0) (= 4.08...)
“4,08...7 +*2.27..7 x 2 (=3.59...)

New York and 3.59...




< QUESTION

20

(2)

(b

2a

Ml

Al

P1

P1

P1

Al

fora—b+a+b(=2a)
cao

for a process to find MF= —0.5b—a—(a—b) (=0.5b—2a)
orCE=a+b
or FM = a-b+a+0.5b (=2a—0.5b)

For finding a suitable vector expression for two of (ﬁ: or ﬁ),
(Z'? orTC) or (ﬁ orﬁ)

eg, CX =a+0.5b+ ﬁ (0.5b—2a)or CX=-a+b+ ﬁ(h—O.Sb)
XE =—1 (2a—0.5b) + 0.5b or XE =——(0.5b —2a) +2a or

. n+1 . n+1

XC =—-(0.5b-2a)ta-b or XC=—=(2a-0.50)~0.5b—a or
=] — 1 - =T — n _

EX =-05b+——(0.5b-2a) or EX =—-2a+--(2a—0.5b)

for complete process to equate the coefficients of a and b
ep MTL_ _nt2
g n+1  2(n+1)

cao

Accept ft from (a) providing vectors are clearly

stated

X =l 4 2 XE=—"a+—""
Cx= oL z(n+1)b XE ? 2(n+1)b
XC=1las22p  EX=_2 -

n+1 2(n+1) n+1 a- Z(n+1)b
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< QUESTION

P1

P1

P1

Al

ALTERNATIVE

for a process to find MF=-0.5b—a~— (a—b) (=0.5b — 2a)
orCE=a+b
orFM=a—b+a+05b (=2a-0.5b)

For finding two suitable vector expressions for FX
egﬁzﬁ(Za—O.Sb) and FX =a—b+ka+kb

for complete process to equate the coefficients of a and b
2n _,__n
g 1=1 2(n+1)

cao

Accept ft from (a) providing vectors are clearly
stated
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