Extended Mathematics
Topic : Vector-Function-Transformation
Year :May 2013 -May 2024

Paper - 4
Answers
Question 1
(i) —5 1.1 Brackets needed for vector
Translation, oe Not (-5,8), (-5 8)
(ii) correct trapezium at (2, 2) 2 SC1 for reflection in x = —1 or vertices only
(4.3) (4.5 (2,95)
Question 2
(a) —1+ 412 - 4x1x(-3) 2 B1 for /17 —4x1x(=3) or better
2
and if in the form p+‘/; or pi‘/g
r ¥
2 then
—2.30, 1.30 final answer B1 for p =—1 and » = 2(1) or better

B1 B1
SC1 for—2.30 and 1.30 seen or —2.3 or
-2.303to—2.302 and 1.3 or 1.302 to
1.303
or final answer —1.30 and 2.30

(b) 4,30, 53 3 M1 for 2x + 7%+ (2x + 7) =3
and
B1 for (2x + 7)* = 4x* + 14x + 14x +
49 oe

(c) x=7 2 Ml fory—7=2xorx=2y+7o0r-7

2 then + 2 clearly seen in correct order

with arrow or better or 2

(d) -2 1

(e) 1.158 x 10”7 4 B3 for 1.16 x 10”7 or 1.1579... x 107’
or 1.157 x 10”7
or
B2 for 2°° seen
or
B1 for 2% seen or 256




Question 3

(a)

(b) ()

(ii)
(iii)

Question 4

@ @®

(ii)

(i)

(iv)

() @

Enlargement
[centre] (=3, 4)

[scale factor] 3

Image at

E or 1.5
2
3
= —x+2 oe
7T

i)

21.6 or 21.63...]

(a) 3b—4a
1 .
(b) 3 (6b —8a) oe simplified

(c) 6a+3b oe simplified

Image at (15), (4, 5), (4, 6), (1, 7)

Image at (5, 1), (8, 1), (8, 3), (5, 2)

(-4,3),(—1,3),(-1,6),(-4,9)

1
1 Do not allow column vector for
coordinates
1
. 5 k
2 SC1 for translation by [kj or [4)
2 SC1 for reflection in y =2
2 SC1 for three correct vertices
or shape with vertices at (-4, 1)
and (-1, 1), (-1,4) and (-4, 7)
M1 for w
8—(-4)

B1 for y = their %erc 0.e.
or y=mx+2, m#0
SCI for %)H-Z

M1 FT for their 12> + their 18% oe

M1 for %(1Za+6b)74a or AR = A0+ OR



Question 5

(a) (i) Reflection
x=-2 oe

(ii) Translation
-7
oe
2

(iii) Stretch
X-axis oe invariant
[factor] 3

(b) (i) Triangle with coords at (8, 2)
(7,3)and (7, 5)

(ii) Triangle with coords at
(-2,-5) (-6,-5) and (-8,-7)

Question 6
(a) (i) -6

(i) 2.75 oe

Final answer

B1 for either

B1 for either

B1 for each

B1 for rotation about (6, 0) but 90°
anticlockwise
Or for rotation 90° clockwise around any point

B1 for 2 correct points or for enlargement of
SF -2 any centre

M1 for [g(x) =] 0.5 or 7/14
7V 7
Or +5 oe
[x+1] (x+1J

M1 for y— 3 = 4x or better or x =4y + 3 or
better

or %= i +x or flowchart with — 3 then + 4




(¢) () 5

(i) @+5x-7=0

—5+4/57 —4(1)(-T)

1

Question 7
(i -15
R B 5
(ii) 2

(iii) —2,2

2(1)

.14 and —6.14 final answers

1

X
or ——— oe final answer

(iv) % oe nfww

Question 8

@ @@

(ii)

Correct reflection to (4, 8)
2,9 4.9

Correct rotation to (4, 2), (4, 3)
(6, 3)

B1

B1
B1

B1
Bl

23

Ml ford4x=23 -3 orx + % =T or better

May be implied by correct values in formula

B1 for /5% —4(1)(~7) or better [53]

p+Jgorp_JE,Bl for —5 and
r r

If in form

2(1) or better
No recovery of full line unless seen

Or SC1 for 1.1 or 1.140.... and —6.1
or—6.140 ...
Or answers —1.14 and 6.14

B1 for [h(3) =] 8 seen
or M1 for 1 —2(x*— 1) or better

M1 for2 x =1 — y orx = 1-2y or better
M1 for x* — 1 = 3 or better

B1 for one answer

M2for8&=1lor8&—-1=0
or M1 for 1 —2(3x) [= 2x]

SC1 for reflection in line x=5
or reflection in y =k
Ignore additional triangles

SC1 for rotation 180° with incorrect centre
Ignore additional triangles




(b) (i) p+2s final answer

(i) s+ %p final answer

(¢) parallel and OQ = 2SR oe

Question 9
(2) 4 — 6x final answer
(b) 9x —8 final answer
1
() — final answer
' 27
(d) 4-x oe final answer
(e) % or l% or 1.33 or better

Question 10

(a) 4 — 6x final answer
(b) 9x —8 final answer
1

(c) — final answer

27
(d) 4-x oe final answer

4 1
(e) 3 or 15 or 1.33 or better

—_—

M1 for recognising OQ as position vector soi

B1 fors + kp or ks + %p

or correct route (k # 0)

2 M1 for 4 — 3(4 — 3x) seen

3 M2 for 37> soi by final answer 0.037037...
to 3sf or better
or M1 for [g( - 1) =] 3 soi

2 M1 for a correct first step

3x=4—-yoeor x=4-3yor %:%—x

3 M2 for 3x — 4 = 0 or better

or M1 for 3739

2 M1 for 4 — 3(4 — 3x) seen

3 M2 for 37> soi by final answer 0.037037...
to 3sf or better
or M1 for [g( — 1) =] 3 soi

2 M1 for a correct first step

3x=4—-yoeor x=4-3yor %z%—x

3 M2 for 3x — 4 =0 or better

or M1 for 3739



Question 11

. 2
(@) @ [ 4J 1

(ii)) |5.83t05.831 2 M1 for 3% + 5 seen
(b) (i) —2p+qoe 1 accept unsimplified
(i) E.S'=—p+2qor§=p—2q B1
2 4
MS =—=p+—q seen
3 p 3 q B1
<—_2 4
or SM= ——q seen
3 P 3 a
— 2 .
or RM = 3 (—2p + q) soi
— 2 .
or MR = 3 (2p —q) soi
or MQ = %(— 2p + q) soi

or Q—M= %(Zp—q) s01

PM = P+ RM M1 Any correct route for PM eg PR+RM
orp— MR

or—p+q+ OM

or—p+q- MO
- + —_

[ 3P 3q]
1:3 nfww

Al After O scored, SC1 for1:3




Question 12

1 . 1
2 2 B1 for g | — [=—soi or [fg=] —
(a) g(zj > [fe=l—
(b) 1 -x 1 Accept equivalents e.g. —(x — 1)
(©) x?—2x+2 3 [ Mifor (1-x)* +1

B1 for I_(l—)n:)2 =Jl—x—x+x2 or better

(d) -6 1

2
(e) \/(—3)2 —4(1)(1) or better Bl | orfor (x - zJ

+ —
p=—(-3)and r=2x1 oe B1 Must see 2V o £ \/q_ or both
r r

2
or for é+or— (EJ -1
2 2

0.38,2.62 B1B1 | SC1 for answers 0.4 and 2.6 or 0.3819 to
0.3820 and 2.618...

or 0.38 and 2.62 seen in working

or for —0.38 and —2.62 as final ans

)] f(x) and g(x) 1 Acceptfand gor I/xand 1 —x

Question 13

(a)
Image at (-3, 2), (-5, 2), (-5, 4), (-3. 3) 2 SCl1 reflectioniny=—1orx=k
or 4 correct points not joined
(b)
Image at (-2, —4), (-6, —4), (-6, —8), 2 SC1 other enlargement of scale factor -2,
(-2,-6) correct size and correct orientation or 4

correct points not joined



Question 14
@ @ |57

@i | S
2
5
final answer

®d) @ | (@) %a+ b or é(3a+2b)

®) Za

i) | NY = %BC o

[NY] parallel to [BC]

Question 15

@ |5
(i) | -2 L oe
3
x+3 X
(iii) > or D) + 1.5 as final ans

(iv) | 4x — 9 as final answer nfww
W | (2x=3)x+1)=1+2(x+1)
2x? — 3x + 2x — 3 or better seen

22 -3x—6=0

Question 16

(i) | Image: (-4, -3), (-4,-1),(-3,-1)

(i) | Image: (1,-1),(3,-1), (3,-2)

1dep

1dep

M1
B1

Al

M1 for 4/(=3)* + 4% or better

M1 for any correct vector path for ON

M1 for any correct vector path for NY

dep on (b)(i)(b) correct

dep on W=kﬂ,k;&1

B1 for [h(— 1) =] % soi

or

M1 for 2(3%) -3

Ml fory+3=2xorx=2p-3

or % = x — 1.5 or better or correct reverse

flowchart

M1 for2(2x—3) -3

(2x = 5)(x + 1) =1 (eliminate fractions)
2x% — 5x + 2x — 5 or better seen

No errors or omissions seen

SC1 for translation or
k —4

SC1 for rotation about the origin but 90°
anticlockwise



Question 17

(@ (@

(i)

(b)

(©

(d)

(e)

4or—4

22+ Tx—11 [=0] soi

—7+4J(7)? —4(2)(-11)
2(2)

—4.68, 1.18 final answers

x+2
5

| =
|

B1

BI1FT
BIFT

B1B1

2
leor[g(17)=]%°r2[ 73) +7[x7 )

M2 for x> =16 orx~ 16 =0
or M1 for 7 = (x — 3)(x + 3) or better

FT 2x% + 7x* theirk [k# 0] oe

2
BIFT for /7% —4(2)(~11) or better or [H%)
oc
pa P-4
r r ’

B1FT for — 7 and 2(2) or better or

74 or= /ﬁ
4+ or 16 oc

If B0, SC1 for answers —4.7 and 1.2
or —4.676...and 1.176.. seen

or for —4.68 and 1.18 seen

or for answer 4.68 and —1.18

If in form

M1 for correct first step or better, e.g. Sy =x+2

2
or x= orx=5y—-2ory+2=>5xor

=X——

Y
5 5



Question 18

(a) Enlargement
[SF]1-" oe
[centre] (2, 5)

(b) (i) | Image at (-2, 6), (-8, 3), (-4, 3)

(i) | Image at (3, -2), (3, 2),(6,4)

(iiif) | Image at (-5, 1), (-3, -2), (1,-2)

Question 19

(a) (i) | Rotation
[centre] (0, 0) or origin
90° [anticlockwise] oe

(ii) | Enlargement
[centre] (-2, 1)
[s.f] -2

(b) vertices at (-3, 4) (-3, 5) (-3, 6)
(-2,6)

(c) vertices at (7, 3) (7, 4) (7, 5) (6, 5)

B1 for each

SC1 for reflection in any vertical line
or for 3 correct points not joined

SC1 for rotation 90° [anti clockwisc] around
origin at (-3, 2) (-3, -2) (-6, 4)
or for 3 correct points not joined

-1 k
SC1 for translation by[ L Jor [ 5}

or for 3 correct points not joined

2 k
SC1 for translation by (}J or (1)

vertical line

SC1 for reflection in y = 1 or reflection in any



Question 20

(a) 9
(b) 4x? —2x or 2x(2x —1) final answer
(c) %H oe final answer
dx+4 4x+4 4(x+1)
(d) 550 Of
x(x+2) x°+2x x(x+2)
or M final answer
X +2x
Question 21
(a) (i) | Triangle at (-3, 1), (-3, 3), (-4, 3)
(ii) | Triangle at (-1, -1), (-2, -3), (-1, -3)
(b) (i) | Translation
oe
2
(ii) | Enlargement
(0,3)
[factor] 3

B1 for [f(3)=] S5or2(2x-1) -1

M1 for (2x —1)* + (2x—1)
Bl for [(2x — 1)’ =] 4x" = 2x - 2x + 1
or(2x—1)2x—-1+1)

Mlforx=2y—-lory+1=2«

1
or sz——

2

B1 for x(x + 2) oe isw as common
denominator

B2 for 4x + 4 as numerator
or B1 for 2(x + 2) + 2x or better as
numerator

(17 _5)7 (27 _S)
or reflection in any vertical line
or three correct points not joined

SC1 for rotation 180° but other centre
or three correct points not joined

SC1 for reflection in line y=—1 at (1, —3),



Question 22

(@) @) | 9.43[...]
(i)

(b) @)

(_375)
(a) %(a+b)or %a+ %b

(b) %(a+b)or%a+%b

1 . 1 3,
() I(b—3¢1)0r Ib_E"

3 : 4 final answer

(ii)

Question 23

(a) () |imageat(1,4)(1,5)(2,5)(4,4)

(ii) | image at (-2, =1 ) (-5, 1) (=2, -2)
(-3,-2)
(b) enlargement
[centre] (1,0)
[scale factor] — 3
Question 24
(a) 8
(b) 3
(c) x| final answer
() 4x-3
(e) 47 —4x + 7

IFT

B1

B1

B1

M1 for 2[

M1 for 5* + ([-]8)’ or better

M1 fora+ %AB oc,e.gat+AM , OA + %AB

FT % their (b)(i)(a) in terms of a and/or b in

simplest form

M1 for —a + their (b)(i)(b) or any correct route

M1 for [AN =] -a + %b

-1 k
SC1 for translation by [ i J or [3]

or 4 correct vertices plotted but not joined
SC1 for correct size and orientation, wrong

position or 4 correct vertices plotted but not
joined

not as column vector

B1 for [g(0.5) =] 2 soi
or

1

] —1 or better
X

Ml for x=2y —1lor y+1=2x or better
v |

or —=x——

2

Ml for2(2x— 1) -1

B1 for [(2)‘—1)1 =4x —2x—2x +1



® x
(@ g7 (x)=g(x)
(h) fh(x)
Question 25
(a) (i) | Image at (-2, 5), (1, 5),(1,7)
(ii) | Image at (2, -3), (5, -3), (5,-5)
(b) Rotation
180 oe
(_l 9 0)

(¢) (i) | Reflection

y=-xo0e€
Question 26
(@ @11
(i) | 256
(b) oe final answer
() 19— 6x final answer

(d)

-1,0,1,2

) -4 k
SC1 for translation or
k 4

or 3 correct vertices plotted but not joined

SC1 for areflection in a horizontal line
or in the line x=-1
or 3 correct vertices plotted but not joined

Alt
Enlargement SF-1  (-1,0)

Not as column vector

M1 for [g(3) =] 8 or2® or 2%

M1 for x=2y+5 or 2x=y—5 or better

or L=x+2
2 2

M1 for 2(7 -3x)+5

Additional values count as errors
B2 for one error /omission
or B1 for two errors/omissions

or M2 for -2 < x < 20e seen
orMlfor 2<x orx<?2
orx=—2andx= 2or —4<2x<4



Question 27

(a) (i) | Rotation 1
[+]90 or 90 anticlockwise oe 1
(0,2) 1 Not as column vector
(ii) | Reflection 1
y=1o0e¢ 1
(iii) | Enlargement 1
[sf] 715 oe i
Origin oe
Imageat (4,1)(6,1)(6,5) 2 ruled or good freehand
(4,3)

SC1 for translation [g

k . ..
or [ J or for 4 correct vertices not joined

Question 28
(a) b—aor—-a+b 1
4 3 1 . . .
(b) —b— —a or — (8b—3a) 4 B3 for correct unsimplified expression
3 10 10 inaand b
Question 29
(a @) |11 1
(ii) | 14x+3 final answer 1
(b) 17-21x final answer 2 M1 for 7(2-3x)+30¢
(¢) ,é 3 M1 for 3(2-3x)=7 oe

M1 for correct first step

(d) -13 3 M1 for 2-3(x+4)—-(7x+3)=0
M1 for —10x-13=0 oe

If 0 scored, SC1 for answer — 0.7 o¢ after
2-3(x+4)-7x+3=0shown previously




Question 30
@ @ |y
(ii) | x+y
(iii) | x+2y
(b) - (Y2x+Yy) oc
(€ () | MG=2x+2y
(ii) m=x+yorm=x+y
MG = 2MH oe
Question 31
(a) (i) | Rotation
90° [anticlockwise] oe
(4.4)
(ii) | Enlargement
[centre] (5,1)
[scale factor] 2
(b) () | Imageat(-2,5)(-2,7)(-1,7)
(i) | Image at (=2, 1) (=2, -1) (=1,-1)
Question 32
(i) | Correct image (2,-5) (4, -5) (4,-1)
(ii) | Correct image (-2, 1) (-6, 1) (-6, 1)
. 1
(iii) | Translation by [9)
(iv) | Enlargement
[SF]— "2 oe

[Centre] (2, 1)

M1

Al

2FT

M1 for a correct unsimplified route or
identifying OS

M1 for a correct unsimplified route
or GR =—'xor RG= %x

M1 for a correct unsimplified route e.g. 2 PO

Accept HM =—x—yor GH =—X-—-V¥

Dep on (¢)(i) correct, arrows essential

-5 k
B1 for translation by ( i J or [3]

FT their triangle P reflected in line y = 3
B1 for reflection of triangle P in the line x =3
ory=k

SC1 for reflection iny =0
or 3 correct points not joined

SC1 for rotation 90 clockwise any centre
or 3 correct points not joined

B1 for each



Question 33

@ @

(i)

(iii)

(iv)
() @

(i)

-3

final answer

Sx+

4+3x or i + 3 final answer
X X

2
(5x+T)(x—-3)=4

5x2—15x+7x—21=4 oe
5x°—-8x—-25=0

\/(*8)2 —4(5)(-25) or better

p=—(—8)and ¥r=35 x 2 oe

—1.57 and 3.17

M1

B1
Al

B1

B1

B1B1

M1 for [g(1)=] -2 provided not used in a
product

or for S(4J + 7 or better
x-3

M1 for ——
5x+7-3

MZfOI'xy=4+3xory_3= i orx= i +
y

X

3

oF x — 4+3y

y

or M1 forx = ory(x—3)=4orx-3=
4

y

orx(y—-3)=4

Condone omission of * = 4’ for the B mark
Dep on M1B1 and no errors or omissions at
any stage seen

2
or for (x— i) oe
5

[)+\/E

must see or

r r
2 2
or for i+ i +5 or i— i +35
5 5 5 5

SC1 for final answers —1.6 or
—1.574to-1.575and 3.2 or 3.174 t0 3.175
or—1.57 and 3.17 seen in working

or for =3.17 and 1.57 as final ans

P \/E or both



Question 34

(i) | Imageat (3, 1),(5,1),(5,4), (4,4),

(ii) | Image at (2, 1), (6, 1), (6,-5), (4,— 5),
4,-1),2,-1

Question 35
(2)
(b)

(c)

(d)

(e)

®
Question 36
(a) (@)

(ii)
(i)

(b)

(c)

(4,2),(3,2)

17

-1
oe final answer

4x? + 4x+5 final answer

\ﬁor 141 0r1.414...

-1

6 nfww

SCl1 reflectioniny=1orx=k
or 6 correct points not joined

SC1 for other enlargement of scale factor —2,
correct size and correct orientation or 6
correct points but not joined

2 Mlfor2x+1=1+4
2 B1 for [h(3) =] 8 soi or 2x2" + 1 oe
2 M1 for y—1=2x or£=x+l
2 2
or x=2y+1
3 M1 for (2x+1)* +4
and B1 for [(2x +1)* =] 4x” +2x+2x +1
or better
1
1

M1 for correct unsimplified answer
or for correct route

or for recognising OU as position vector

B2 for (2k)* + ([-]k)*= 180 oe

or M1 for (2k)* + ([-]k)* oe



Question 37

(@

(ii)

(iii)

Triangle drawn,

vertices (2, — 4), (2,-5), (4, - 4)

Triangle drawn,

vertices (-3, 4),(—3,5), (-1, 4)
Enlargement

[factor] 3

[centre] (— 6, —5)

Question 38

(@ O

(i)

(b)) (a)

(H(b)

(D (c)

(i)

-

13 nfww

b-a

3 3.3
=(b- FZb_=
5( a) 015 Sa

final answer

1(Za +3b) or za +§b
5 5 S

final answer

2FT

1FT

. 5 k
2 SC1 for translation or
k -2
or correct points not joined
2 SC1 for reflection in line y = k
or line x =1

or correct points not joined

12 k
M1 for or

MI1FT for \/ their12* + their (=5)*

FT dep on their (a) being [z] where a, b are both

non-Zero

3 . :
FT T their vector, i terms of a and b, 1n (b)(i)(a)

M1 for a + their vector in (b)(i)(b) or any correct
route



Question 39

(a) Triangle drawn at
(_4.1 3): (_1) 3)1 (_1) 4)
(b) Triangle drawn at
(1,7), (1,6), (4,6)
() Triangle drawn at
(2,3), 2, 1), 3. 1)
(d) Rotation
90° clockwise oe
(7.4)
Question 40
(a) () 1.5 oe
(ii) oe final answer
y-2
(b) () -3
(ii) 65 536 final answer
(iii) -6
(iv) 3

SC1 for correct reflection inx=kory =1

-2 k
SC1 for translation by [ ]‘_J or [SJ

M1 for two correct vertices
or SC1 for correct enlargement about the wrong
centre

Accept —90°

M1 for correct removal of fraction

M1 for collection of terms in x and factorises
OR

M1 subtracts 2 from both sides

M1 multiplies by x to remove fraction

and

M1 for correct division by expression of the
formay+b,aand b #0

B1 for h(16) oe e.g. h(2*)

M1 for2 —x=2%0e




Question 41

(a) 236 3 B2 for 243 and 7
or M2 for 3@ —2(3"M) +1) oe
B1 for h(5) or f(3) soi
or M1 for 3***' —(2(3%) +1) or better
(b) 6x + 1 final answer 2 M1 for3(2x+1)-2
(© x < 3 oe final answer 2 Miforl1+2>3x—-2x or2x—3x >-2-1 oe
(d) -2 1
x+2 ) 2
(e) a oe final answer 2 M1 forx=3y—-2ory+2=3xor %: x—;
® 6x2 —x+3 3 M1 for 5+ (2x + 1)(3x — 2) or better 1sw
T ovt1l final answer B1 for common denominator 2x + 1 isw
(2 9 1
Question 42
R "
(a) (i) | Image at (-2,—4), (4, —4), (4, 0) 2 SC1 for translation . or .
(i) | 8.94 or 8.944. . 2| M1 for \/(-4)’ +(=8)* or V4% +8°
(b) (i) | Enlargement 1
[factor] 0.5 oe 1
[centre] (0, 0) oe 1
Question 43
(a)() Translation 1
3 1
oe
-13
‘a)(i1) | Enlargement 1
1 1
sf]—— oe
[sf] 2
(0,-4) 1




(b) Image at 2 | B1 for rotation of 90° anticlockwise about
(0,0)(0,6)(—4,6)(—4,2) the wrong centre
or 90° clockwise about (3, —1)
or 4 points correct but not joined.
(c) Image at 2 | Bl forreflectioniny=Fkorinx=1
(4,0)(10,0)(10,-4)(6,-4) or 4 points correct but not joined

Question 44
(a) —11
(b) 7 M1 for 3x — 2 = 19 or better
(c) 25 M1 for 3x3" —20e
(@ 9x” —8x + 2 final answer M1 for (3x—2)> +3x—2+xo0e

B1 for [(33{ - 2)2 z} 9x* —6x—6x+4o0e
(e x+2 ) 2
(© u — oe final answer Miforx=3y—-2ory+2=3xor %z X -3 or better

2

Question 46
(1) | Imageat (8, 1), (10, 5), (8, 5) 6 k

B1 for translation or

k -5

or 3 correct points not joined
(11) | Image at (4, 10), (4, 8), (8, 8) B1 for rotation 90° anticlockwise but different centre

or for rotation 90° clockwise about (4, 10)

or 3 correct points not joined
111 Image at (6, 3), (6, 5), (7,5 1 )
it geat(6,3).(6,5). .3 B1 for enlargement factor Ebut incorrect centre

or 3 correct points not joined




Question 47
(a)() Image at (5, 1), (7, 1), (7, 4) 2 | Blreflectioniny=4orx=%

(a)(i1) Image at (-1, 1), (-4, 1), (-1, 3) 2 | B1 correct size and correct orientation
wrong position
or for rotation 90° clockwise around (0, 0)

‘a)(1ii) Image at (2,—-4), (4,—4),(2,—1) 2 1 e
B1 for translation by ( k)or (_5]
(b) Enlargement 1
[sf] - 0.5 oe 1
G.5) 1
Question 48
(1) Image at (0. 1), (0, 2). (-3. 1) 2 | Bl forreflectioniny=0orx=F%
i) Image at (0, 0), (0, -2), (6, -2) 2 | B1 for correct size and correct orientation

wrong position or for 2 correct vertices plotted

1) | Image at (-5, 4), (-5, 5), (-2, 4) 2 -5 k
B1 for translation by or
k 3
(b) Rotation 3 | B1 for each
90° clockwise oe
(4.1 _1)
Question 49
(a) 3 1
() 2 o 2 | M1 for 2(1-2x)=x+4
(c) —2x—7 final answer 2 | M1 for 1 —2(x +4)
(d) 26 2 | B1 for h(5) soi

or M1 for (xz - 1)2 +1

(€ | 1-x 2 | Mlforx=1-2y or2x=1-yor
oe final answer : .

y 1

—=——xory—-1=-2x
2 2




'(f) [p=1-20 B3 for [hgf(x)] = 4x” —20x+ 26 seen and not
[g=126 spoilt by further working
or
M1 for (1 -2x)+4
M1 dep for (their (5— 2x))2 +1
B1FT dep for
25 -10x — 10x +4x°
Question 50
(a)(1) | Correct translation 2 6 k
B1 for translation or
k -2
‘a)(11) | Correct rotation 2 | B1 for rotation 180° but other centre
a)(i1) | Correct reflection B1 for reflection in y=—x
(b)@) | Enlargement B1 for each
[factor] %or 0.5
[centre] (0, 0) oe
(e) | £25 3 | B2 for 25u” =156.25 or 5u =[+]12.5

Question 51

or M1 for (4u)* + (3u)?

(@) 26 z M1 for g(5) or for (xz + 1)2 +1

@) | ¥’ +4x+5 2 | M1 for (x+2)2 +1

@) |5 2 | M1 for 2x—-3=7

(a)( x+3 2 y 3

@) i oe M1 for x=2y—-3 or y+3=2x or l:x—— oe
2 2 2

i(b)(1) [0].70 cao 2 | B1 for [0].696 to [0].697

(b)(11) | 4 cao 1




Question 52

(@) 1 M1 for h(0) or for 25"
. g
@@ M1 for g('4) or for
T+1
(@)(u) 10-x or 10 —1 final answer M2 for x = ——= or better or
X X }1
xy =10 — x or better
ory+1= E
x
or M1 forx(y+1)=10or y(x + 1) =10
orx= 01‘x+1=E
yv+1 y
(@)@av) |5
®) —3x2 45 8—3x)(x+1) +10
—3x"+5x+18 final answer M1 for ( X )
x+1 x+1
B1 for — 3x” — 3x + 8x + 8 [+10]
Question 53

(a)(n) Image at (3,—3), (7,-3), (7,-95)

B1 for reflection 1 any x = k&
or if 3 correct points not joined

‘a)(i1) Image at(—5,1), (-1, 1), (-=5.-1)

(a)(111) Image at (6, 3), (6, 4), (4, 3)

(b) Rotation
90° [anticlockwise]oe
(_ 65 - 2)

-2 k
B1 for translation by ( L ]01‘ [4}

or if 3 correct points not joined

B2 for correct size and orientation but
wrong position

or if 3 correct points not joined

B1 for enlargement SF % with centre

3. D
B1 for each



Question 54
(a)i) | 12.60r12.64 to 12.65

(@) | (-11
)

®) %(b— a) oe

Question 55

M2 for 12° +(-4)
OR

12
B1 for [ ]
4

M1 for (theirl12)* + (their — 4)2

-11 k
B1 for or or for
k 13

— (-8
=8

2 | M1 for correct route or correct
unsimplified answer

or B1 for@?z b —a oe

(a)(@) Translation B1 for each
-8
oe
2.
‘a)(11) Enlargement B1 for each
1
sf=] — oe
[st=17
(4.0)
a)(iii) Rotation B1 for each

90° clockwise oe

(L)

(b) Triangle with (1, 1), (5, -1), (1,7)

B1 for correct size and orientation in
wrong position or for 3 correct points
not joined



Question 56

(@@ -19 2 -19 &
B1 for answer or
-9 10
or for or + seen
(a)(i) | 3.61 or 3.605 to 3.606 2 TR
M1 for ([—]3) +2° oe
(a)(ii1) —3m+5n=14 B1 | Accept equivalents
and 2m +4n=9
1 4 | M1 for correctly equating one set of
[m=]-—= or—0.5 ffici £ thei .
2 coefficients of their equations
and or rearranges one of teir equations to make
1 5 m or n the subject
[n=]2=or250r — 1
2 2 e.g. [m=] —(9—4n) oe
with evidence of a correct algebraic 2
method o
M1 for correct method to eliminate one
variable for their equations
or correctly substitutes their m or their n into
the other equation
3(9-4n)
e-g.—iz +5n=14 oe
B1 for one correct answer
d)(@@) | —a+2¢ 1
1 3 3 1 3 .
DI % (—a+2¢) or 3 at ~ c oe FT 3 (their (b)(i)(a)) 1n simplest form
b)(i)(c 5 1
O —(5a—2¢)or —a—coe
2 2
OO | 1 5 1 2 | M1 for a correct unsimplified route
—(5a—-2c)or —a——coe
8 4
1(b)ai) |4 1
Question 57
(a) Rotation 3 | B1 for each
90t°] clockwise oe

Origin oe




(®)(®)

Image at (-4, 1) (-4, 4) (-2, -4)

(b))

Tmage at (3, 1) (5,-1) (3, 4)

Question 58

7 k
B1 for translation by [k) or ( 5)

or for 3 correct points not joined

(a)(1) Translation B1 for each
5 Accept 5 right and 8 up
8
(a)(i1) Enlargement B1 for each
[sf] 0.5 oe
[centre] (0, -7)
‘a)(i11) Rotation B1 for each
90 [anticlockwise] oe
Origin oe
(b) Image at (-8, 1) (-8, 5) (-8, 7) B1 for reflection of flag 4 in the line
(-4, 1) x=-1
or y = k or for vertices of triangle in
correct place but not joined
Question 59
(a) -3 1
12 2
®) 1 oe M1 for % soi
+2
x+2
(c) 64x—45 final answer 2 | M1 for 8(8x—5)—5 isw
(d x+5 . 2 | M1 for a correct first step y+5=28x,
oe final answer 5
Yy or x=8y-35
8 8
() 8x” +11x—13 3 | M1 for (8x—5)(x+2)—3 oeisw
—— final answer
x+2
B1 for common denominator (x+ 2)




HO

(8x—5)"+6 =19 Mi
64x” — 40x—40x +25 Bl
64x2 —40x—40x+25+6=19 oe A1l | with no errors and must show

leading to 16x> —20x+3=0

(8x— S)2 +6 =19 with no omissions after

this
D@ o +((-120)” —4(16)(3) 2 | B1 fory/([-120)° —4(16)(3) or better
oe
2x16
——20+
or B1 for =] \E oe or
2(16)
[-]20-.fg
2(16)
0.17 and 1.08 final ans 2 | B1 for each
If 0 scored, SC1 for answer 0.2 and 1.1
or answer — 0.17 and —1.08
or 0.174... and 1.075 to 1.076 seen
or 0.17 and 1.08 seen in working
Question 60
'(a)(1) Reflection 2 | B1 for each
x=15
(a)(i1) Rotation 3 | B1 for each
(05 71)
90° [anticlockwise] oe
(b)(1) Image at (5, 1) (6, —1) (6, -3) 2 | B1 for correct size and orientation but
wrong position
If 0 scored, SC1 for enlargement SF %
with centre (3, 0)
(b)(ii) | Image at (-6, 3) (4, 3) (-6, 7) 2 . (-3 k
B1 for translation p or |




Question 61

'(a)(1) Reflection B1 for each
x=1.5
(a)(i1) Rotation B1 for each
(05 _]-)
90° [anticlockwise] oe
(b)) Image at (5, 1) (6. —1) (6, -3) B1 for correct size and orientation but
wrong position
If 0 scored, SC1 for enlargement SF %
with centre (3, 0)
(b)(11) Image at (—6, 3) (-4, 3) (-6, 7) . -3 k
B1 for translation i or :
Question 62
(a) 82 M1 for (3%)°+1 soi by (3%)*+1 or g(9) isw
x+2 y 2
®) r final answer M1 fory+2="7xor % =x- 7 or
x=Ty-2
(c) [a=]1,[6=]2,[c=]2 B2 for x* +x2 +x? +1+1
or M1 for (x> +1)” +1
(d) 6 M2 for 7x—-2=4
7 o¢ or M1 for 3*=81 soi f(x) =4
or for 3772 =81 or better




Question 63

(a)(@) | Image at (1,7), (4,7),(4.9),(3.9) -1 k
B1 for translation by or
k 6
(a)(i1) Image at (5, 3), (6, 3), (8, 5), (5, 5) B1 for 180° rotation with wrong centre
‘a)(iii) Rotation B1 for rotation
180° B1 for 180°
(4.5, 6) B1FT for centre from their (a)(1)
OR
Enlargement, B1 for enlargement
[factor] — 1 B1 for-1
(4.5, 6) B1FT for centre from their (a)(i)
(b)(1) Image at (1. 2), (1, 5), (3,5),(3.4) B1 for y=ux drawn or for 3 correct points
Question 64
@)@ |5
'(a)(i1) 1 M1 for h(0) or 3% or better
(a)(ii1) 9 — 4x? final answer
(a)(1v) 15 — 2x” final answer M1 for 2(9 —x%) =3 or better
(b) x+3 M1 for x =2y — 3 or y + 3 = 2x or better
final answer ¢ 3
or —=x——
2 2
© 1.8 or 1i or 2 M1 for 10x—15=3 or 2}**3:i
5 5 5
(d) —1 and 4 nfww M1 for 9 — (2x — 3)’=-16
A1 for 4x> — 12x — 16[= 0] oe
M1 (dep on first M1) for correct factors or
use of formula or completing the square
for their 3-term quadratic




OR

M1 for 9 —y=—-16
A1 for y* =25
M1 (dep on first M1) for 2x — 3= +5

© |1 1
9
Question 65
(a) Reflection 2 | B1 for each
y=-1
(b)(1) Image at 2 T -3 k
_ _ _ 4 or translation or
(b)(31) Tmage at 2 | B1 for shape correct size and orientation
(1,-1)(3,-1)(3,-3)(2,-3) but wrong position
b)(1i1) Image at 2 | B1 for shape correct size and orientation,
(1,2)(1,6) (3,6) (5, 2) wrong position
Question 66

(1) 0 1
Y

(11) -3 1
o




I(1i1) 3.22 or3.216... to 3.220... B3 for [angle AOB =] 36.8 or 36.9 or 36.84 to
36.87
or M2 for tan[4OB] = 2 oe
or for [AOB =12 = sin™
JG-4)2 +(0--3)
oe
10
or for cos [40B =]
2
52452 (\/(5—4)2 +(0—-3)? )
oe
2x5x%5
or M1 for recognition of night-angle with
perpendicular from B to OA4 or x-axis
or for [4B%=](5—-4)* + (0——3)or better oe
or (their AB)* =5*+ 52— 2 x 5 x 5 x cosOAB
oe
M2 for their angle AOB D% x5 o6
360
or M1 for radius = 5 soi
Question 67
@@ |13
(a)(i1) 3 10 10
M1 for h[— oe soior 27~
30
‘a)(1i1) 7—x i M1 for x=7-2yory—7=-2xor7—y=2x
oe final answer N 7
or ——=——+Xx oe
2 2
b 0.75 oe final answer
(b) oe final answer L 10 _
2x+1
M1 for 10 = 8x + 4 or better
(c) 70 —19x 70 -19x M1 for x + 10(7 — 2x) or better isw
y final

or 5
x(7-2x)  Tx-2x

answer

B1 for common denominator x(7 — 2x) oe isw

(d)

3 final answer




Question 68

(a)(1) (3,5.5) 2 | B1 for either value correct
a)(ii 5 7 3 5
(@)@ —x+ 2 final answer B2 for answerzx + ¢ oe or for correct
equation in different form
or M1 for — oe
and M1 for correct substitution shown of (1,
3) or (5, 8) or their (a)(i) into
v = (their m)x + ¢ oe
®)(1) (6, 1) 2 | B1 for 2 or 3 values correct
(10, 6)
(b)(11) (-3,1) 2 | B1 for 2 or 3 values correct
(-8, 5) If 0 scored, SC1 for (3, —1) and (8, —5)
(b)(ii1) (3,3) 2 | B1 for 2 or 3 values correct but not for
(_1’8) (13) and(5,8)
Question 69
I(a)(1) ‘ 4x—13 final answer 1 ‘
(a)(11) ‘ 25x” final answer 1 ‘
(b) x+1 X, 1 2 | M1 for correct first step x=4y—1 or
or —+—
4 . y+1=4x or£=xfl
4 4
(c) 0.6934 final answer 3 _L
B2 for 0.69336... or 3 *oe or 0.693
or M1 for 37 oe
I(d)(1) (3x _ 2)2 -3 M1
9x2 —6x—6x+4—27 or A1l | with no errors seen

Ox? —12x+4-27
leading to 9x* —12x—23




DD _C12) +4J(-12)? —49)(-23)
2x9

or better

B2 | B1 for \/(-12)? —4(9)(-23) oe

—(-12 —(=12) -
01‘7( )+\/Eoe0r7( 12) \E
2%9 2%9

both

o€ or

—1.07, 2.40 final answers

B2 | B1 for each

1If B0, SC1 for answers — 1.1 or —1.06 or
—1.065... to —1.065 and 2.4 or 2.39 or
2.398 t0 2.398...

or — 1.07 and 2.40 seen in working

or for —2.40 and 1.07 as final answer

(e) -5 final answer 2 ‘ M1 for 243 = 37°

Question 70

(a) 4

® 2 M1 for f(8) seen or 7x 2 -4
x—3

@) |7¥°-4

@ | 7x?—21x+12 7xP-21x+12

or
2(x—3) 2x—06

final answer

M1 for (7x—4)(x—3)+2x2x
B1 for denominator 2(x —3) or2x—6

(e) | -3

M1 for 7Tx+14-4=-11

® |[p=]0and[p=]1

Question 71

(a)(1) triangle with vertices at
(=2,-1) (8,-1) (-2,-5)

B1 for each

B1 for correct reflection in y = x

(a)(ii) | triangle with vertices at 2 BiE lation b k -2
—1 =1V (-1 - — or translation or
'(D)(3) Enlargement B1 for each
[centre] (-7, 8)
[sf] Y5
(b)(11) | Rotation B1 for each

[centre] (0, 0)
90° clockwise oe




Question 72

i(a) 256 1
i(b) 8 2 | M1 for3(x*+ 1) + 2 or for 3(2) + 2
(©) | 9x* +12x+5 3 | M1 for 3x +2)°+1

B1 for [(3x +2)* =] 9x” +6x+6x+4 oe
i(d) 16 2 | M1 for 3x + 2 =72+ 1 or better
i(e) x=2 2 | M1 for x =3y + 2 or for y — 2 = 3x or for

oe final answer , )

)

3 3
(@) 4x2 +2x+1 3 |Biforx’+1+x(3x+2) orbetter seen

final answer M1 for common denominator 3x + 2
3x+2
() 16 1
Question 73
2 | B1 for each

(a)() 6
17

(a)(i) \ 6.4[0] or 6.403...

2 ‘ M1 for 4% + 5°

® |02 1
(C) ‘ (O! _2) 1
(d) 1 1 4 3 | B2 for correct unsimplified answer
—c+ =
— 2
2 3 orM1for CT =—c+ Ed oe
— 2
or 7C =c— ;d oe
or for correct route
Question 74
(a) Trangle at (4, -4) (-1, -3) 2 | B1 for correct points not joined or for reflection
(—4,-3) in any y = k or for reflection in x = -1
(b) Triangle at (1, 1) (1, 4) (2, 4) 2 | B1 for correct points not joined or rotation 90
clockwise around any point or rotation 90
anticlockwise around (0, 0)
(c) _ 5 2 | B1 for translation or correct vector oe
Translation P




Question 75

(a) -23 M1 for 4 — 3(3%) oe soi
(b) 4—x Ml forx=4-3yory+3x=4
‘ oe final answer orx+3y=4
h% x 4
or —=—+4x oeor —=—+) o0e
5 3 3
I(c)(1) | 1+6x final answer M1 for 4 — 3(1 — 2x)
(o)1) | 20-—36x B3 for 20 — 36x seen in working then
or 4(5—-9x) final answer spoiled
OR
M1 for (4 — 3x)* + 4 —3x— 9(x* + x) or
better
B1 for [(4 — 3x)*=] 16 — 12x — 12x + 9x% or
better
B1 for answer 20 — kx or k— 36x oe
or answer 20 —36x + k?  k#0
(d) 1 et
~5 BE M1 for 3" or 9" =9 2 oe
Question 76
(a)(1) Triangle at (-3, 2) (-3, 3) (-5, 2) B1 for correct rotation about incorrect
point
or for rotation 90 clockwise around (0, 0)
(a)(i1) | Triangle at (5, -2) (6, -2) (5, 0) 3 k
B1 for translation by or
i -5
(b) Enlargement B1 for each
[SF] 3

[Centre] (1, 4)



Question 77

a)() ‘ 10 1 ‘
(a)(i1) ‘ -19 1 ‘ FT 1 -2 their (a)(i)
1— 2 1
®) oe final answer Ml forx=1-2yory+2x=1or %z E_X
or y— 1 =-2x or better
© |1 1
— o¢
2
(d) 4x* — 8x + 2 final answer 4 | M1 for (1 — 2x)(1 — 2x) — (1- 2(1 — 2x)) or
better
Bl for 1 —2x — 2x + 4x°
B1 for — (1 — 2 +4x) or better or [+] 1 — 4x
or for correct answer seen then spoiled
(e) x final answer 1
() 3125 1
(2) 25 1
-2 2
) BI for — or 0.04
25
Question 78
'(a) Translation 2 | B1 for each
1
-0
'(b)(3) Image at (0, 1), (-3, 1), (-3, 2) 2 | Bl forreflectioninx=kory=1
(b)) | Image at (5,—4), (5,-1),(4,-1) 2 | B1 for rotation 90° anticlockwise with other
centre or for rotation 90° clockwise about
(6,0)
‘b)(a1) | Image at (—1,-2), (-7,-2), (-7,—4) 2 | B1 for enlargement, factor —2 with other
centre




Question 79

(a) Image at 2 8 k
_ B1 for translation b or or for
(4,-1) (4, ~4) (5, ~4) ¥l o
correct vertices not joined

(b) Image at 2 | B1 for reflection in x =—1 or y = & or for
4,4 HA4,-(3,4) correct vertices not joined

(©) Enlargement 3 | B1 for each
3
(757 5)

(d) Rotation 3 | B1 for each
90° clockwise oe
(L,

Question 80

(a)(i) | rotation B1 for each
90 anticlockwise oe
(3.2

(a)(i1) | enlargement B1 for each

1
g

(-2.-1)

'(b) Image at (—3,—-5) (1, —5) (1, 3)

-5 k
B1 for translation by or
k -10

'(c)

Image at (2, 3) (6, 3) (6, —5)

Question 81

B1 for reflectionin y=% orx=4

@@ |4 1
@)Gi) | 3 1
a)(ii) | 13 1| FT 5 X their (a)(i) — 7



¢ 2
®) it final answer M1 for y + 2 =3x or for %: X —%
orforx=3y-2
©) 9x* —9x + 2 final answer 3| M1 for (3x—2)2 3
B1 for (3x—2)* =9x* —6x—6x+4
(d) 2x+ 1 1
(e)(1) ‘ 81 1 ‘
(e)() |x 1| Noty=x
Question 82
() 0 2 0 k
B1 for or
2 k 2
(i) -2 2 | ¥T their P_Q
9 0
B1FT for
6
Question 83
(i 2 1 | 2 e W2
@ ~ t+ 5“ or ;(Qt +u) final answer M1 for UY = A (t—u) oe
— 1
or TY & g(uft) oe
or correct route  soi
a | 2 1
;t cao




Question 84

(a)(1) | Triangle at (4, 0) (4, 3) (6, 3) ) 9 k
B1 for translation by 7 or i
If 0 scored SC1 for triangle at (3, 0.5)
(3.35115, 3.5)

(a)() | Triangle at (1,-2) (4, —4) (4,-2) B1 for rotation 90 clockwise wrong centre
or for rotation 90 anticlockwise about the
origin

‘a)(u1) | Triangle at (4, 4) (-4, 2.5

a)u) (_r;aju;gse): a4, 4)4.25) B1 for enlargement SF —% with wrong
centre
or for enlargement SF % with centre
f(253)

'(b) Reflection B1 for each

y=—x oe

Question 85

(a)(1)(a) 5
final answer
-13
@W®) | (-4 _ —4 k -6
final answer B1 for answer or or
11 k 11 16
seen
(a)(1)(c) | 5.39 or 5.385... M1 for 2% + ([-]5)
(a)() | [k=]8 B2 fork=8 orm=-32
[m=]-32 or M1 for -3 +2k=13 oe
or for m =—5 X their k + 8 correctly
evaluated
(b)(@)(a) | pt+q final answer
®)@@OMd) | 1 1 1 P-9q M1 for unsimplified answer or any correct
—p——qor —(p—q)or final —_—
2 2 2 2 vector route for CM , e.g.
answer 1
—q+ 3 their (b)(i)(a)
(b)(1)(c) | 1 1 M1 for unsimplified answer or any correct

—p+ —qor Tq final answer

2 10

vector route for MN



Question 86

(@ |13 1

(b) 4x —3 final answer 2 | M1 for 3—2(3—2,\')

@ |=1 3 4| M1 for x*+2x-35[=0] or x*+2x=35
M2 for (x+7)(x-5)
or x(x—5)+7(x—5) or x(x+7)—5(x+7)
or M1 for (x+a)(x+b) where a, b are
integers withab =—35 ora +b5=2

(d) 3—x 2 | M1 for a correct first step:

oe final answer x=3-2y or y—3=-2x,2x=3 —yor

32D 3
=X
2. 2

(© | 32-54x+37x> - 8x° 5 | B4 for

final answer

27 —36x —18x+24x* +12x* —8x* +x*+5 oe

OR
B1 for (3—23{)3+x2 +5

and

B2 for expansion of the 3 brackets, allow one
etror

or B1 for correct expansion of 2 of the brackets
with at least 3 terms correct



Question 87

(@)(1)

‘64

(a)(ii) ‘ 127

1|

1 ‘ FT 2 X their (a)(i) — 1

L I S 4| M1 for (2x-1)* +2(2x-1)
s B1 for 4x* —2x—2x+1 or
(2x—-1)(2x—-1+2)
B1 for 4x* —1 [=0] or (2x—1)(2x+1)
[=0]
OR
M1 for x(x + 2) = 0 (solving g(x) = 0)
Al forx=0o0r-2
Blfor2x—1=0 or2x—1=-2
(c) x+1 2 | M1 for
oc final answer 1
y+1=2x or Yo" or x=2y-1
9 2
d 3
@ —l oe nfww B2 for 3x=—l oe
6 2
OR
L
M1 for 2** x2* oeor 42 x4* oc or &
oe
oL a7 1
Milfor 2 2 or4 * or 8 ¢ soi
Question 88
(a) Rotation 3 | B1 for each
90° clockwise oe
[centre] (3, 2)
(b)(1) | Translation 2 | B1 for each
-1
4
(b)(ii) |4.120r4.123.. 2 | M1 for (their (-1))* + (their 4)




Question 89

'(a)(1) G, 1)
(a)(in) -10
15

‘a)(iii) | 3.61 or 3.605 to 3.606 M1 for (-2)*+ 3% oe

'b)@ | L
2
I(b)(I)(b) . - ET a + their (b)(i)(a)
)

Bie) Bl for OP or ITQ factorised

OP = l(2a +¢) ag

and OQ — (2a +¢) oe

OR
OP = %(a 1a ;—c)
OR
PQ —(a+; ¢)
and

correct comment

e.g. have the same base vector or that
they are multiples of one another and
they share a common point

OR

e.g. O—Q = 5Pr; 2P—Q = OP

or for correct multiplicative statement on
relationship without factorised vectors

e.g. 00 =1507, § 00 =opP,

(b)(i1)(b)

1.5 oe




Question 90

@@ | Tmageat(-5,6) (-5,8) (6,7) 2 4 (k
B1 for translation by ( ] or ( J
k 5
(a)(11) Imageat(3,1) (3,3) (4,2) 2 | Bl forreflectioniny =1 orx =k
‘a)(iii) Image at (3,4) (3,8) (1,6) 2 | B1 for enlargement, sf 2, in wrong position
(b) Rotation 3 | B1 for each

90° [anticlockwise] oe

3.0

Question 91

@ |16 oe Z‘Iﬂlﬁn3—5x=—5
11 3—- i3
(1) Y e final answer M1 forx=3 -5y or %:gj—x or better,
ory—3=-5x oe¢
Question 92

'(@)(1)(a) | Shapeat(-2,1) (-4,1)(-4,7) (0,7)

2 | B1 for 3 correct points or for enlargement
SF2 from any centre

(a)(1)(b) | Shape at (2,-2)(2,-3)(5,-1)(5,-3)

(a)(i1)

(®)

=p +Eq or Z(3p+2q) or

Rotation
90 [anticlockwise]| o€
(0,0) oe

3 1 1 3p+2q

4 4

final answer

3 | B2 for correct orientation but wrong
position or for 3 correct points
or Bl for y=x— 1 drawn

3 | B1 for each

— 1 1
M2 for AM = AM:E(—p +q+5p] oe

or M1 for correct route for 4B oe soi by
—2ptq

or for OM soi




Question 93

(@ | 169 Z | M1 for g(13) or (1+4x)’ or better
(a)(ii) 1+4x” final answer 1
(a)(ii)) | x 1
(b) 7 2 | M1 for 1+4x=15
3.50r —
2
Question 94

(a)(1) | Triangle drawn at (2, — 1),
2,-4),(3,—-4

2 | B1 for two correct points
It 0 scored, SC1 for reflection of triangle
T'iny=-—x

(a)(ii) | Triangle drawn at (— 5, 6),
(_ 2! 5)5 (_ 55 5)

-1 k
B1 for translation by [ " ]0r by (;J

If 0 scored SC1 for triangle drawn at
(—4.5,3.5),(4.5,4.5) and (-1.5, 3.5)

‘a)(iii) | Enlargement
[SF1-1.5 oe
[centre] (0, 3)

3 | B1 for each

(b 8 - 2|1 2°
(b) 288,285 28 M1 for 1.22 oe
10 5
Question 95
(a) ‘ Correct lines drawn 2 | B1 for one correct with no incorrect lines
i(b)(1)(a) | Translation or translate 2 | B1 for each
-1
oe
4
(b)(1)(b) | Rotation or rotate 3 | B1 for each
90 [anticlockwise] oe
[centre] (2, 1)
(b)(i1)(a) | Triangle at (—5, 6) (—2,6) (—2, 5) 2 | B1 for reflectioniny =k
(b)(i1)(b) | Triangle at (1, 5) (1, 7) (7, 7) 2 | B1 for correct size and orientation, wrong

position



Question 96

@0 |3 |1
(a)(ii) Vi 1 | FT their (1)
3x%their (1) -2
(b 2
®) = oe final answer M1 fory+2=3x or szfé orx=3y-2
(©) 25 2

M1 for L =57 oe
x

(d 2 g 2
& 27 oxl final answer MI1 for 2x — 1 - %
x
(e) 298 x 10" or 2.980... x 10" 1
(03] 625 2 | M1 forx=j(4)
Question 97
(a riangle drawn at (1, — 5), or reflection in any horizontal line
(a) Triangle dr (1,-5) 2 | B1 for reflection in any hori 11
(L,=7.(5,-9%) It 0 scored, SC1 for reflection in x = —2
(b) Triangle drawn at (— 2. 0), 2 | B1 for correct size and orientation but wrong position
C2.21.0.-1)
(c) Rotation 3 | B1 for each
90 [anticlockwise] oe
[centre] (- 1, 0)

Question 98
(a)(i) ‘ 2a drawn correctly with direction arrow ‘ 1 ‘
(a)(i1) a — b drawn correctly with direction arrow 2 4
B1 for ] seen or implied
or M1 for correctly drawing eir a — b with an arrow
[ i 1
®)@)) q+ i p final answer
(b)(1)(b) 1 2 | M1 for a correct route
q— I p final answer
i(b)(i)(c 13 2 ) 3 2
GXie) — p —— q final answer M2 for —p — — (their (b)(i)(b)) oe
24 3 8 3
3 1
or for — = p-q+tp+ 3 (their (b)(i)(b)) oe
or M1 for a correct route or for
—» >
[BN=]—= (their (b)(i)(b))
ol
— 1
or [AN=] - (their (b)(i)(b))
or final answer kp £ oe or = kq oe
3 4 24 b=
I(b)(ii 2 —>
®Xi) %p oe final answer M1 for 4G = gp +2 sol

or for answer kp oe



Question 99

25and-2.5
@) 2 o8 M2 for 1681m* = L oe
or M1 for (9m)* + (40m)? oe
(b)(i)(a) | ¢ — a final answer
®MO®) | 3
= a final answer
4
(b)(i)(c) 3 i FT c + their (b)(i)(b). must be a vector in terms of a and/or ¢ in its
c+ i a final answer simplest form
1(b)(ii)

a+ i(‘oe
3

Question 100

(@)

Translation

[+)

B1for[BQ=]%cor[AQ=]§c

or
M1 for a correct route

or for answer a + kc oe, where k> 1

B1 for each

(a)(i)

Rotation
90° [anticlockwise] oe

(©0.8)

B1 for each

a)(ii)

(®)

Enlargement
1
sf] —oe
[sf] -
[centre] (-1, —4)

Image at
(4.4 (3.4 (2,5(2,3)(4.3)

B1 for each

B1 for the line y = x + 8 drawn soi long enough to be fit for
purpose
or correct size and orientation but wrong position



Question 101

@0 |4 3
(a)(i) ‘ 16 1 ‘ -
'(b) 3 1
f 2
© . oe M1 for - =2% or better
4 x
r(d) 5—x 2 | M1 for
oe final answer Y=5_WOEYEIE=S o6
M-
or—=——x oe
2 2
r 2 3 x(10—x)+2+3 . .
© Hx—x"+2 final answer B2 for . %) % e single fraction
X 5
or Bl forx(10—-x) +2+x oe
or M1 for 10—x+£+1
x
'® | la=]1 4 | B3 for x* —21x+100
[6=]-21 OR
o] 100 M1 for (IO—x)2 —(10—(10—x)) oe or
better
B2 for [(10—x)’]=100—10x—10x+x*
or B1 for three out of four terms of
[(IO—x)Z] =100—10x—10x+x" correct
'(2) 1024 2 | M1 for [x =] h(10) oe or better



Question 102

(@)@ {—3}
3

(a)(in) 3)
:

(a)(iii) | 3.61 or 3.605 to 3.606

(b) (6,1)
(c) 2 3
78Tt

Question 103

2 | M1 for 22 +3? oe

2 ‘ B1 for each

4

B3 for correct unsimplified expression for
MK
or B2 for [W Z}% g+kh

_a 3
or[MK=]ke + —h
[ 1 kg 7

— 5
or GK = ?(hfg) oe

or M1 for correct route for MK

(a) 1

(b) 1 . 5 Ml for2x—1+3x+2=0 oeisw
2 or —0.

(c) 9x + 8 final answer M1 for 3(3x +2) +2

() 4x* +5x -3
x(2x-1)

final answer

M1 for

and 3[l}+2 oe
2x -1 x

B1 for x+3(2x—1)+2x(2x —1) oe or better 1sw

B1 for common denominator = x(2x — 1) 1sw

437 +9x+3
x(2x+1)

If 0 scored, SC1 for answer

(e) h(x) mdicated




Question 104

(a)()

Triangle at (3, —1), (9, -1), (9, 2)

(a)(i)(a) | Trangle at (3, 3), (4. 3), (3,5)

B1 for correct shape, size and orientation
or for correct plots but no triangle

‘ 2

2 | B1 for correct shape size and orientation
or for rotation about (4, 2) 90° anticlockwise
or for correct plots but no triangle

(a)(ii)(b) | Triangle at (4, 3), (5. 3), (5, 5)

3 | B2 for cotrect shape size and orientation
or for correct plots but no triangle
or M1 for x +y = 6 drawn

(a)(ii)(c) | Reflection

®)

x=4

5

—a+ 3 b final answer
7 7

Question 105
a)a) | -7

2 | Bl for each

B2 for correct unsimplified answer
OR

M2 for HZ = %(bfa)or KZ:%(afb)oe

or Ml for HK=-a+b or KH=-b+a

or for a correct route

N@)i) | x-5

oe final answer

2 | M1 for correct first stepe.g. x=2y+5 or
2x=y-35

y 3
of —=x+—
2 2

(a)(iil) | 2x* —11x” — 8x + 80 final answer

)(b)

4 | M1 for (x—4)(2x+5) (x—4)oe

B2 for

2x* —8x —8x” + 5x” —20x — 20x + 32x + 80

or for simplified 4 term expression of the correct
form with 3 terms correct in final answer

or B1 for 3 terms correct out of 4 from

x> —4x—4x+16 or 2x> —8x+5x-20

2 | M1 for g(—2)
or2(x—4)+5o0e
or3*=1

or g(f(2)):1



Question 106

(@)(i) | 7 1 ‘
(@) | 1 2 | M1 for g(-0.5)
3 Be or for 64 33 or better

(b — 3
®) 2o x or 2 —1 final answer Mlfory(x+1)=2orx= 2 or better

x x y+1

M1 for ha orxy =2-x oe
¥

6¢ 5 2 | M1 for [64" =] 2% or (2°)" or 6x =5

—g —0.833 or better

(d) 7-9x 7-9x
or [0}
Gx-3)(x+1)  5x?+2x-3
3 9x—17
5% +2x-3

T

final answer

Question 107

1 2

5x—3 x+1

B1 for

M1 forx+1-2(5x—-3) scen 1swW

M1 for (5x —3)(x + 1) seen isw

() Rotation 3 | B1 for cach
90° [anticlockwise] oe
2,7)
(b)(®) | Image at (4, -1), (-3,-1), (-4,-4) 2 | B1 for reflectionin y=korx =1
(b)(i) | Image at (2, 4), (1, 4), (1,-1) 2 ’ 5 k
B1 for translation by or
k —7
b)(i) | Image at (—4,7), (-4, 1), (-2, 1) 2 | B1 for enlargement, factor 2 with other centre
Question 108
(1) 2 1
5
(i) | (-6 1
4




Question 109

(a)

4

(b)

7 — 3x final answer

M1 for 1 —3(x - 2)

(©)

1-x
r oe final answer

Mlforx=1-3yory—-1=-3xorl-y

1
=3xor L=——x

(d)

(e)

a=2,b=5,c=-1

3—x+3x2
——— — final answer

X

wn

2

B4 for two correct values only after
correct substitution seen i.e. (1 —3x — 1)?
—(x-121-3%)

or for correct unsimplified expansion or a
correct simplified expansion.

OR

M1 for (1 —3x—1)"— (x - D*(1 - 3x)

B2 for correct expansion of [—]|(x — 1)*(1
—3x)

[<](x*=x—x+1-=3x*+3x>+ 3x* — 3x)
or better

or B1 for expansion of one pair of
brackets [(x & :J ¥ —x—x+1or
better
or[x-D(1-3x)=]-3x2+x+3x—-1

B1 for 3 —x(1—3x) or better
B1 for common denominator x i1sw

®

E:

]



Question 110

(a)()

Image at (-5, 3), (-1, 3), (-1, 5)

) -7 k
B1 for translation ‘ or 3

(a)(ir)

(b)

! 7
Translation [ 1] cao

Image at (6, 4), (6, 6), (2, 6)

B1 for reflection in line x =4
or for reflection in line y = &

(c)

(D@

Image at (2, -2), (2, -6), (4, —6)

Image at (-1, -1), (-3, -1), (-3,-2)

B1 for correct size and orientation

or for rotation 90° anticlockwise about (0,
0)

B1 for correct size and orientation

or for enlargement SF % , centre (0, 0)

(d)(i)

Enlargement and [centre] (0, 0)
[factor] -2

B1 for Enlargement and [centre] (0, 0)
B1 for [factor] -2



Question 111

)(a)(1) (15, 6) B1 for each
(2)() 3
24
(a)(iii) | 13.6 or 13.60... M1 for (—-11)* + 8% oe
I(b)(1 M3
OO |3
5
orb+ % (a—Db)
— 3
M2 for [ MR =] = (b—
leading to %a + % b with no orl ] 5 e
eITOrS or[ﬁ =] %(ab)oe
or M1 for MN =b—aor NM =a—b
or a correct route for OR
\(b)(ii)(a) | k=5,c=10 4| B2 forc=10
or M1 forc(%aJr %b)b +4a+ kb oe
or for £ c=4
and
3 .
M1 for P X their c = k+1
(b)(i1)(b) | 3a + 6b final answer FT 3a+(theirk +1)b




Question 112

Question 113

(a)(1) 20
(a)(11) x+3 M1 for x = 2y — 3 or better or y + 3 = 2x or better
oe final answer v 3
or =— =x— — or better
2 2
a)(iii) | 125 M1 for g(64) or 2(4* 1 -3
(b) 2.5 oe M1 for 2(2x) — 3 = 7 or better
(c) 2x? +4x — 11 final answer B2 for 2x? and either +4x or — 11 in final 3 term
answer or for correct answer seen then spoiled
or M1 for 2x* -3 +2(2x - 3) -3 [+ 1]
(d) 1.5 oe M1 for 4>~ = 42 or better
(e) a=3 B2 for 3 correct values
b=4 or for correct unsimplified expanded expression or
c=-59 for simplified four-term expression of correct
d=-20 form with 3 terms correct

or

B1 for 2 correct values

or for correct expansion of one pair of brackets
with at least 3 out of 4 terms correct.

(a)(1) Translation B1 for each
-7
oe
-1
(a)(i1) Rotation B1 for ecach
90° clockwise oe
5. 1)
(b)) Image at B1 for reflectioniny =k, k=2
(2,6)(3,6) (3, 8) or for reflection in x = 2
(b)(11) Image at B1 for an enlargement, sf —2 in the wrong position

(4.4 (-6,4) (-6, 8)




Question 114

(@3 |35 2
(@)@) - M1 for g(%} seen or %(lJ —5or better
X
(1) | x+5 . 2 [ M1 for correct first step y+5=3x,
oe final answer s
¥ .
—=x——orx=3y-5
3 3 g
(b) 3x—11 final answer | 2 | M1 for 3(x-2)-5
. 5 2
©0 M1 for —[=0.1]

3x-5

(©)Gi) | 4 nfww 2

Ml for 2% —(3x7-5)[=0] or better

Question 115

'(a)(1) 13 1
15
(a)(ii)(a) 12 1
-10
(a)(ii)(b) | 15.6 or 15.62... 3
Midep for rheirl12? +(their[-]10)" oe,
dep their 12 # 0 and their —10 # 0
(b) 3 3

—a+ zb final answer
8 8

B2 for an unsimplified correct answer

or MS = %(b —a)soi

or NS :g(—b +a) soi

or B1 for correct route for OS

orfor MN=b-aorNM=a—-b




Question 116

)(@) 1

—0¢C

15
i) | 19683 B1 for g(9), 3° or 3* seen
@) |3

Question 117

M1 for 3* = or 3 =37
27

or answer g(—3)

Ma)(i) ‘ 13 1 ‘
(a)(i1) ‘ -20 1 ‘ FT 6 — 2(their (a)(i))
I(b) M1 for correct first step

= :
oe final answer

=08 2y —b—— 2x, §=3—x

'(c)

2.375 oe

Bl for 6 -2(2x—7) oe
Blfordx+1=6—-4x+14

M1 for 8x = 19 FT their linear equation
rearranged correctly from ax+b=cx+d
to formex = f

'(d)

lor 0.333...
3

M1 for h(1) or 3~(3** — 2) or 3*(3** - 2)
or better

'(€)

6561

M1 for 3! or x = h(10)




Question 118

(a)(1) 4 2 | B1 for each
—12}
()G) | 17+ 7 M1
5 +([15) M1
Both /50 oe A1l | With no errors seen
If MOMOAO scored SC1 for /50 oe for
each
a)(iil) | 44.4 or 44.42[8...] to 44.435 2 | FT their (a)(ii) correct to 3sf or better
M1 for 2 x 7 X their \[5_0 oe
‘a)(iv) 3.1 2 | B1 for each
(@) 4

B3 for a correct equation in the wrong
form as final answer

Or B2 for 1/3 stated or used as
perpendicular gradient

OR
T=—=5
M1 for [grad PQO] = T o¢
M1 for —————
their grad PQ

Mi1dep for substituting their(a)(iv) or
(0,0) into

v = their mx + ¢ oe dep on the 2nd M1 or

B2



b
(b) %a + %b final answer

Question 119
(a)(@) Triangle at (2, 1) (1, 3) (5, 3)

B3 for an unsimplified correct answer

| 0o

or B2 for AM = (b—a) soi

so1

~ W

orBM = %(a—b

or Bl forAB=b—-aorB4A=a-b
or for a correct route for OM

or for correct diagram

(a)(11) | Triangle at (-4, —5) (-3, -3)
©,-5)

-5 k
B1 for translation by ( " } or ( 2]

(a)(i1)) | Triangle at (2.5, 2) (-4, 3)
(2,3)

(b) 14.4

B1 for enlargement by st —%with any

centre
) 2
M2 for [10 x] 3% x [E} oe

2

or M1 for 3% or (%J so1





