Question Answer Mark Comments
Alternative method 1 — Using gradients
Gradientof y=3x+7 is3 May come from using points on line
eg using (0, 7) and (1, 10)
and E =3
1-0
and y=3x+4 or correct calculation for gradient from
points on line 2y —6x = 8
. 7-4
and eg using (0, 4) and (1, 7) and = 3
gradlsnrol Zy=Gr=0iedorb=2 B2 for y = 3x + 4 and lines have same
gradient
B3
or y=3x+4
and gradient of 2y —-6x=8is30or6 +2
8(a)

orgradientof y=3x+7 is3
and y=3x+4

B1 for gradientof y=3x+7 is3
ory=3x+4
or gradientof 2y—6x=8is3o0r6 +2

Alternative method 2 — Using coordinates and

distances

Chooses a value for x and correctly

eg (0, 7) and (0, 4)

evaluates the y value for both lines W

Chooses a different value for x and eg (1,10)and (1, 7)
correctly evaluates the y value for | Midep

both lines

States that y values are a constant Al oe

distance apart so parallel

Continues on next page

Ofa\

Alternative method 3 — Using simultaneous equations

y=3x+4

or y—3x=4
or2y=>6x+ 14
or 2y—6x=14

M1

oe
Equates coefficients in any form

Any attempt to eliminate both
variables from their equations

M1dep

States simultaneous equations
have no (real) solution and
concludes parallel

Al

Additional Guidance

To award A mark on Alternative method 2, the working must be seen

="y 1 4 andlinae have aradiant nf 2+

R?




o) Jma 1 i s e grasor s ur ua -
cont
y=3x+4 and 3x identified in both equations B2
Both lines have gradient 3x B1
v=23x+ 7, gradient 3 and y = 3x + 8, gradient 3 (error in B1
rearrangement)
y = 3x + 8, gradient 3 (error in rearrangement) BO
Parallel as both have same gradient BO
2(3x+7)—6x=8 M1
6x+14—-6x=8
14=8 M1
s M1

yv=3x+7 andy= SR are equated coefficients,
Alternative method 3

Question Answer Mark Comments
3x-5+7 Use a point on y = 3x + 7 with (-5, —6) to
or—-15+ 7 compare gradient to 3
or -8 eg Gradient from (-5, —-6) to (0, 7) is 2.6
or (-5, -8) M1
or(—-6—-7)+3o0r—-4.33...
or y=3x+9

8(b)

Above and -8 oe
or Above and —4.33 Al Above and eg Gradient from (-5, —6) to

or Aboveand y=3x+9

(0,7)is 2.6

Additional Guidance

Do not ignore incorrect statements eg —6 is less than -8 so above

M1AO0

(0,7), (-1, 4), (-2, 1), (-3, -2), (-4, -5), (-5, -8) and ticks below

M1AO0




Q Answer Mark Comments
Alternative method 1
4 513 = 2n M1
3
L oe equation with 7T and /# cancelled
3
M1de|
or P
4r=3h
3 : 4 with M2 awarded : 3 4
oeratio eg — :1 or 1: —
4 3
Al A
accept 1.33 or better for 3
Alternative method 2
4 00 = Ph
3
21 * M1
(@) substitution of the same value of r the substitution must be shown
into %Hrs and 70%h
Substitution of the same value of r the substitution must be shown
into %mﬁ and T2k
and i their h should be exactly %xlheir r
correct value of h for their value of r
8 .
eg r=2and h = 3 (oe fraction)
do not allow rounded values
3 : 4 with M1A1 awarded ; 3 4
oeratio eg — :1 or 1: —
4 3
Al 4
accept 1.33 or better for 3
Additional Guidance
Accept h : r =4 : 3 for final mark with M2 or M1A1 awarded
Q Answer Mark Comments
(70)(3r)*(2h) oe
or M1 ft their formula for a cylinder from part (a)
5 in the form k7t/2h with k as a positive
3°x2
constant
18 Al
21(b)

Additional Guidance

Answer 18 from choosing values for r and /
eg Mx 3 x4=367T and 7T x 92 x 8 = 6487 and 64871+ 36M =18 M1A1

Answer 18 from rounding a decimal

MOAO




Q Answer Mark Comments
Correct method for finding the may be on diagram
difference between the x or y __
coordinates for line AC M1 °g 9 -7 or 16

or
3—-—b5or8
Correct method for finding the may be on diagram
difference between the x or y .
coordinates for line AB or line BC eg 16+ (1+3) or 4
or 8+(1+3)or2
or
M1idep
3
16 x or 12
(1+3)
15(a)
3
or 8 x or 6
(1+3)
(-3, 5) Al
Additional Guidance
Up to M2 may be awarded for correct work, with no or incorrect answer,
even if this is seen amongst multiple attempts
Condone any missing minus signs if absolute values for the differences are
correct
(-3,...) or (..., 5) M1M1AOQ
Q Answer Mark Comments
=T =8 . 9--7 gradient of AC
(mw_)siis r (mj_) 7573 M1
or -2
5 IEIF—2 o 1 gradient of line perpendicular to AC
2 M1 their —2 must be identified as a gradient
1
— implies M1M1
> implies
2 condone any letter for ¢
or M1dep | dep on 2nd M1
1
y——7 =their —(x-3)
2
y=%x—8.5 Ad oe eg 2y=x—-17

Additional Guidance

Check part (a) for working for part (b)




Q Answer Mark Comments
0.5 x 7T x 45 oe eg 22.57
or 0.5 x[141, 141.4]
or [70.5, 70.7] M1

1

or 0.5 xmMx45+75
or [145.5, 145.7]

(0.5 x 7T x 45+ 75) = 18 oe

or M1 their [145.5, 145.7] can be any value

their [145.5, 145.7] + 18

8.08(...) or 8.09(...) A1 may be implied by 8.1
8.1 BAft ft any answer seen with greater than 2 sf
SC2 3.9

Additional Guidance

Up to M2 may be awarded for correct work, with no or incorrect answer,
even if this is seen amongst multiple attempts, B1ft may also be
awarded

%= 6.67 answer 6.7 MOM1AO0B1ft
120 _ g9 MOM1AO0BOft
18

0.5 x JT x 45 and 70.7 + 18 = 3.93 answer 3.9 M1M1A0B1ft

SC2 for an answer of 3.9 without working is when 75 is not used
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Answer Mark Comments
oe eg 180 + 120 or 300
and
3% ot G 330 +210 or 540
- 1 1
impliedby 5— +3--3-2
p y > >
1 1
5- -3 2— M1
2 o 2
and
31 -2 or 11
2 2
or
4
1 1 1 1
E or 22+1 or i or 0.8 oe eg w
5 3+2 5] F4.D
or eq 540-300 oF
1 .1 M1dep 300
5—+3—- 9
22 (x100) or 2 (x 100) or 1.8 -1
3+2 5
or 1.8 (x 100)
or 180
80 A1l
Additional Guidance
Allow working fully in minutes but units must be consistent in a single
calculation
eg 2h30 and 1h 30 M1
eg 3+2=5 and 330 + 210 = 540 M1
eg 3+ 120 and 330 + 3% unless recovered MO
345, 5%+3%=9,976=3,3:50% M1M1A0
3+2=6, 5% + 3% =9, answer 50% (3 is implied) M1M1AQ
9-6=23, 3=50% (no method shown for 6) MOMOAQ




24

4 3
— (2
5 (2

or % Jr(3x)2h

M1

oe

% m(2x)® = %E(Sx)zh

or
4 o = o
3 3

M1dep

oe

Sets up equation

32x=9h or x=£h
32

or h=gx
9

or
32

—¥r=9h or r=§h
3 32

or h= Er or 27h=32r
27

or

Elz:h or 3x:£x

32 9

orgﬂ or 3:E
32 9

or 0.84...:1 or 3:355...

M1dep

oe linear equation or ratio

27:32

Al

Additional Guidance

32:27

M1M1M1AD

Note %n(zf = [33.49, 33.52)

%n‘(S)zh = [9.42h, 9.43H]




12

Graph should be a curve

oe eg

Should not be straight lines
Not a curve

B1
Not smooth

Too straight

Need more points plotted

Additional Guidance




Question Answer Mark Comments
Any correct value M1 11, 23, 37, 53, 71, 91, 113, 137, 163
Selects 91 as the only incorrect . oe
value with no errors in values given eg stops at 91
91 and 13 (is a factor) oe
or eg91 +7=13
91 and 7 (is a factor) Al
or
91and 13 x7

7 Additional Guidance

Ignore incorrect evaluations for first mark

Ignore all values for n greater than 9

Do not allow 11 within a list of prime numberseg 2, 3,5, 7, 11...

Errorin listeg 12, 23, 37, 53, 71, 91, 113, 137, 163 with 12 and 91

selected as not prime (not valid as incorrect) M1AOAD
Errorin listeg 12, 23, 37, 53, 71, 91, 113, 137, 163 with only 91

. . : ; & o M1AOAO
selected as not prime (not valid as incorrect conclusion from their list)
9%+ 9 + 1 = 91 is incorrect working MOAOAOD




Question Answer Mark Comments
up B1
1 Additional Guidance
> B1
2
2 o .
Additional Guidance
8n-5 B1
3 Additional Guidance
120 B1
4 Additional Guidance
109.5 in the correct position B1 oe
110.5 in the correct position oe
B1 Allow 110.49
5 answers reversed score BOB1

Additional Guidance

110.4999...

B1

110.4999

BO




Q Answer Mark Comments
Alternative method 1 — multiplies (x — 3)(x + 2) first
P=3x+2x—6 four terms with at least three correct
or ¥*—x-6 M1 implied by x*—x + k where k is a non-
zero constant
X3 —3x% + 202 — 6x + 5x2— 15x + full expansion with correct multiplication
10x - 30 M1dep of their 3 or 4 terms by x and 5
or x®—x%—6x+5x2—5x—30
2+ 4x2-11x =30 Al
Alternative method 2 — multiplies (x — 3)(x + 5) first
x2—-3x+5x-15 four terms with at least three correct
or x> +2x—15 M1 implied by x2 + 2x + k where k is a non-
zero constant
x3—3x%+5x%2—15x + 2x2 —6x + full expansion with correct multiplication
25 10x - 30 Midep | ©f their3 or4 terms by xand 2
or x°+2x2—15x + 2x2 + 4x— 30
X +4x°-11x-30 Al

Alternative method 3 — multiplies (x + 2)(x +

5) first

X+ 2x +5x+10

four terms with at least three correct

or x2+7x+10 M1 implied by 12+ 7x + k where kis a non-
zero constant

X%+ 2x% + 552 + 10x — 3x° — 6x — full expansion with correct multiplication

15x - 30 Midep | ©f their3 or 4 terms by xand -3

or 2%+ 7x%+10x-3x2—21x-30

X3+ 4 —11x-30 Al

Additional Guidance

Do not ignore further incorrect simplification or attempt to solve after

correct answer seen




Answer Mark

Comments

14

Alternative method 1

13.2 x 0.9 or 11.88 M1 oe
13.2(0) = 1.1 or 12 M1 oe
11.88 and 12 and No Al

Alternative method 2

1.1 or 0.9 seen M1
1.1 x 0.9 or 0.99 Midep
0.99 and No Al oe 1% decrease and No

Alternative method 3

13.2 x 0.9 or 11.88 M1
their 11.88 x 1.1 or 13.068 Midep
13.068 and No Al accept 13.07 or 13.06

Additional Guidance

12 x 1.1 =13.20, 13.2 x 0.9 = 11.88 and No

M1M1A1

13.2 x 1.1 =14.52, 14.52 x 0.9 = 13.068 and No

MOMOAO
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10 9 oe
— and — seen
30 31 M1 accept 0.33... and 0.29...
or 1 and 3, seen
3 31
0.9 8 o8
30 31 32 Mo accept 0.33... and 0.29... and 0.25
& 1 9 1
I
3 31 4
3 720
— .02 .0242
24 or [0.0239, 0.0242] Al oe eg 59760

Additional Guidance

Fractions do not have to be in simplest form

10 9 8 7

30 31 32 33

M1MO

10 9 8
— +

30 31 32

M1MO




Answer: (-3/4 3)

Question Answer Mark Comments
4(x + 3) Bi
15 Additional Guidance
3
~X 3 B1
( 1 )
16 . .
Additional Guidance
7x5(x9)or(100-30) +2(x9) First two digits of Method A
or 35(x9)
M1
or99+11or9 Last two digits of Method A
ordx5x4x5 Complete for Method B
315 or 400 Al
17
315 and 400 with Method B A Method B can be implied by choosing

identified

400

Additional Guidance

315 and 400 and B with no working

M1A1A1

315 and 400 with 400 circled

M1A1A1

Beware 40 x 10 = 400 (for Method A) is incorrect working




Q Answer Mark Comments
8 or 10 M1 8 may be implied by 22 or 4
8 and 10 8 may be implied by 22 or 4
d
an A1 1
i or 0.025 accept 0.03 with — or 0.025 seen
40 40

Additional Guidance

11(a) Do not allow exact calculations for M1A1
eg4.113=4 and 10.21 =10 and 4—10 M1AO0
% or 0.025 with 8 or 10 seen (8 may be implied by 2?2 or 4) M1AO0
% or 0.025 without 8 or 10 seen (8 may be implied by 22 or 4) MOAO

Q Answer Mark Comments
Valid explanation B1 eg both numbers have been rounded
down
Additional Guidance

Ignore irrelevant reasons alongside a correct reason, unless contradictory
Ignore a calculation using exact values alongside a correct reason
eg 0.025 is greater than 0.0238... and both numbers rounded down B1
0.025 is greater than 0.0238... BO
The denominator is smaller B1
The denominator using the exact values is bigger B1

1(b) (Decimals) rounded down B1
Because 8.34 is more than 8 and 10.21 is more than 10 B1
One is divided by less (with answer more) B1
Estimating rounds the numbers down which makes the denominator less B1
Estimating rounds the numbers down which makes it less BO
Because it rounds up BO
Because she rounded each number to one significant figure BO
The numbers get rounded up so more than the exact value BO
Rounded up when estimating BO
Removing the decimals makes the number bigger BO




25

Alternative method 1

Correct method to work out any
viable distance, eg

1 2 4102 or 425
60

2
or

102 x 40 or 68
60

or

1102+96)x 12 or g6« 12
2 60 60

and % x 6 x g or 24and 0.75

or 24.75

or

1, s

= + x 102 or 72.25
2160 SOJ

M1

first section

second section

third section

first and second sections

Correct method to work out all parts
of distance, eg

1«2 4102 or 425
60

2
and

102 x 40 or 68
60

and

1 102+96)x 12 or 24.75
2 60

M1idep

97 scores M1M1

130 — their whole distance
or 130—-97

Midep

€9
130 —their 4.25 —their 68 —their 24.75
depon M2

33

Al

Mark scheme for Question 25 continues on the next page

Alternative method 2

Correct method to work out 60 x
any viable distance, eg

%x5x102 or 255

or
102 x 40 or 4080

(102 +96) x 15 or 96 x 15 and

xB6x 15 or 1440 and 45 or

M1

first section

second section

third section

first and second sections




25 cont

E(4U+4Dj x 1U£ Or 4330

Correct method to work out 60 x all
parts of distance, eg

%x5x102 or 255

and
102 x 40 or 4080
and

%(102+96]x 15 or 1485

Midep

5820 implies M1 M1

130 — their whole distance

5820
or 130- —/—
60

or 130-97

Midep

eg

their 255 + their 4080 + their 1485

130 -

dep on M2

60

33

Al

Additional Guidance

Accept fractions used as decimals correct to 2 dp or better
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Enlargement B1
Scale factor (x) —% B1 e
Centre (1, -1) B1

Additional Guidance

1

Enlarge (x) =5 (1,-1) B1B1B1
‘Reduces’ or ‘gets smaller’ or ‘shrinks’ 1st BO
Do not accept + (—%J for scale factor 2nd BO
Centre 1,-1 3rd BO
Combined transformation given BOBOBO
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102+ 10%0r200 | 52+ 52 or 50 M1 | oe
J/their 200 J/their 50 oe
or1042 or 542 M1dep
or [14, 14.2] or[7,7.1]
tan 68 = A M1ide

= their 7.1 P
heir 7.1 x tan 68
their x tan Kiden
or[17.3, 17.6]
% « 10 x 10 x their [17.3, 17.6] M1dep
[576, 587] or 590 Al

Additional Guidance




Question Answer Mark Comments

65 B1
Alternate segment (theorem) Bidep
19 Additional Guidance
65 alternative segment (theorem) B1 BO
65 alternate angles B1 BO
3rd box indicated B1
20 Additional Guidance
3% or 3% or y® 78 732 or 19 683
or2x3*x ¥ x2x3% x,® M1
OFSX2x34xy3x2x34xy3
22x 38 x5 22 x 19 683y°
or3x22x 3% xy° 78 732y°
or 22 and 3° and y6
M1idep
or 2% x 3" ¥
21 with two powers correct
2R a?xy? Ay | Mustbe inindex form
Do not ignore fw
Additional Guidance
225 3% x yP M1 M1 AO
22,.3% %8 M1 M1 AQ

o M1 MO AQ




Question Answer Mark Comments

65 B1
Alternate segment (theorem) Bidep
19 Additional Guidance
65 alternative segment (theorem) B1 BO
65 alternate angles B1 BO
3rd box indicated B1
20 Additional Guidance
3% or 3% or y® 78 732 or 19 683
or2x3*x ¥ x2x3% x,® M1
OFSX2x34xy3x2x34xy3
22x 38 x5 22 x 19 683y°
or3x22x 3% xy° 78 732y°
or 22 and 3° and y6
M1idep
or 2% x 3" ¥
21 with two powers correct
2R a?xy? Ay | Mustbe inindex form
Do not ignore fw
Additional Guidance
225 3% x yP M1 M1 AO
22,.3% %8 M1 M1 AQ

o M1 MO AQ




Question Answer Mark Comments

65 B1
Alternate segment (theorem) Bidep
19 Additional Guidance
65 alternative segment (theorem) B1 BO
65 alternate angles B1 BO
3rd box indicated B1
20 Additional Guidance
3% or 3% or y® 78 732 or 19 683
or2x3*x ¥ x2x3% x,® M1
OFSX2x34xy3x2x34xy3
22x 38 x5 22 x 19 683y°
or3x22x 3% xy° 78 732y°
or 22 and 3° and y6
M1idep
or 2% x 3" ¥
21 with two powers correct
2R a?xy? Ay | Mustbe inindex form
Do not ignore fw
Additional Guidance
225 3% x yP M1 M1 AO
22,.3% %8 M1 M1 AQ

o M1 MO AQ




Question Answer Mark Comments
6+5+2x+x+2=31 oe equation
or3x+ 13 =231 6 +5+2(6) + 6+ 2=31(embedded
answer)
or3x=18
- 5+2x M1
31
. 5+2x
3x+13
(x=)6 Al
14(a i
@ | 17 0548 or 0.55 g 2t MOIr2x Mt A
31 31
54.8...% 55% Al i
AEREN O WA or ft 22=MNEINX - M1 A0
31
Additional Guidance
12 12 e
X =6, answer 3 or answer Y alone (implied x = 6) M1A1AQ
15 18 M1AQATft
=18, x =5, answer — or —
3x=18, x 538931031
% or 0.45... or 45.(...)% Bt |%°
134h) Additional Guidance
2xy B1
15 Additional Guidance
36 B1
16 Additional Guidance
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Alternative method 1 — completing the square

(x kg ) doe

M1

L
(g =5+

1, 1
e i o 2
or (x+—)

1, 3
0r(x+2)+4

Al

oe

(x+%f203mi%>0

and always positive

Al

oe

Alternative method 2 - real roots

“1+yP-4x1x1
2x1
or a correct sketch showing a

quadratic curve with turning point
above the x-axis

M1

oe

States no values on x-axis

Al

oe

States no values on x-axis

and (minimum value =) %

Al

oe

Alternative method 3 — Calculus

2x+1=0

M1

Al

- 3
(minimum value =) r

Al

27
cont

Alternative method 4 — Explanation method

Ifx=0,
¥20andx20(1>0)

sof+x+1>0
and

f-1< x<0
#>0andx+1>0
so+x+1>0

and
Ifx=-1

Pexand ¥ +x>0

soX+x+150

B3

Acceptx>0forxz0

B2 for two correct statements
B1 for one correct statement




Additional Guidance

Calculating pairs of coordinates alone

MOAOAO




Question Answer Mark Comments
5 o ; 1
v is directly proportional to — B1
X
14 o .
Additional Guidance
8 B1
15(a) Additional Guidance
3 B1 Accept -3

15(b)

Additional Guidance




Question Answer Mark Comments
5.5 in the correct position B1 oe
6.5 in the correct position B1 oe

Additional Guidance

7(a)
5500r5 1 or L Bi
' 2 2
1 13
6.50 or6— or — B1
2 2
One correctly evaluated trial using eg6.3+4.1=104
(6, 6.5] + (4, 4.5)
or (6, 6.5) + (4, 4.5
( )+ ( ] R
or two values in the ranges given that eg 6.4, 4.2
work if correctly evaluated
One correctly evaluated trial using eg6.4+42=106
(6, 6.5) + (4, 4.5) Al
with an answer that rounds to 11 Ignore fw
7(b) Additional Guidance
6.4 +4.4=10.8 (= 11) do not need to show 11 M1A1
6.4999 + 4.4999 = 10.9998 M1A1
6.5+4.4=10.9 M1A0
45+6.2=10.7 M1A0
6+4=10 MO
6.5+4.5=11 MO
6.49 +4.49 = 11 Mo
Could be true B1
8(a)

Additional Guidance

8(b)

Must be true

B1

Additional Guidance




Question

Answer

Mark

Comments

B1

Additional Guidance

B1

Additional Guidance

I8

B1

Additional Guidance

210°

B1

Additional Guidance




Q Answer Mark Comments
Alternative method 1 — multiplies through by 10 or common denominator of 10
5(x +8)+2(9 —x) oe
or numerator on the left-hand side if written
5x+ 40 + 18— 2x mi | @safraction
allow one error or omission in the
expansion if brackets not seen
eg5x+18 — 2x
3x+ 58 may be implied by eg 3x + 18 =0 or
A1
3x=-18
their (3x + 58) =4 x (their 10) oe
or their (3x + 58) = 40 allow an unsimplified expression for their
M1 i
or 3x+18=0 s
of 3r=_18 equation may be implied by answer
17
-6 Alft ft M1AOM1
Alternative method 2 - collects terms with fractions
x 9 «x oe eg0.5x+4+ 18- 0.2x
—belerk &= = M1
2 5 5 allow one error
3 " 29 A1 oe eg0.3x+ 58
10 5
ix=§_§ oe eg 0.3x=-1.8
10 5 5 i terms must be collected
3 9
or —x=——
10 5
-6 A1ft ft M1AOM1
Additional Guidance is on the next page
Additional Guidance
Accept decimal answers for follow through correct to 1 dp or better
Apply the principles of alt 1 for any use of other common denominators
eg common denominator of 20 (or multiplication through by 20)
10(x+8)+4(9—x)=6x+ 116 M1A1
6x + 116 = 80 x=-6 M1A1
An incorrect simplification of 5x + 40 + 18 — 2x may still gain the third and
fourth marks
eg 5x +40 + 18 — 2x = 3x + 68 followed by 3x + 68 =40 and x =—% M1AOM1
Alft
eg 5x +40+ 18 — 2x = 2x + 68 followed by 2x + 68 =40 and x=-14 M1AOM1
Alft
17
cont . ] ) . ‘
An incorrect denominator may still gain the third and fourth marks M1AOM1
w followed by 5x + 40 + 18 —2x =28 and x=-10 Alft
Nannminatar nnt nraracead




[ R IO TR W P SIS

3x+ 58 =4 followed by 3x=-54 and x=-18

M1A1MOAO

(x+8)+(9-x)=40 MOAOM1AOD
Two errors in the expansion but with brackets seen may go on to get the
third and fourth marks
5(x+8)+2(9—x)=5x+8+18—x 1st M1A0
Two errors in the expansion and no brackets seen, no follow through
allowed

14 MOAOMA1AOQ

5x +8+ 18 —x followed by 4x+ 26 =40 and x= T




