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A1 for a curve through the points

(-1,0), (3,0), (1, 2.5), (-2, -6), (4, 6) + %2
square
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(b)

©

3,31

Graph

2.3and 1.3

B2 for all 3 correct
(B1 for 1 or 2 correct)

B2 for a fully correct graph
or

B1 ft for “7 points” plotted correctly £ 2 mm

B1 for a smooth curve drawn through their points
provided B1 awarded in (a)

Note: A straight line drawn from (-1, -3) to (0, -3)
gets a maximum of B1

81 for-2.3and 1.3 or ft +2 mm on a graph with
exactly 2 points of intersection with the x-axis.
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@

(b)

-2, 4,7

Straight line from
(2,-2)
to (2, 10)

B2 for a fully correct table
(B1 for 1 or 2 correct entries)

B2 for correct straight line from (-2, -2) to (2, 10)

(B1 ft for at least 4 correctly plotted points OR a single
straight line passing through

(0, 4) OR for a single line of gradient 3)
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B2 for correct locus within guidelines (overlay)
(B1 for a line drawn parallel to either given line OR a line
passing through the angle outside of the guidelines OR a
line drawn within the guidelines but not passing through
angle)
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(®)

@@

)

-2,02)4638

Line

25

B2 forall 4 correct values of y.
(BI for 2 or 3 correct values of y)

B2 for correct straight line between x =2 and x =3
(B fora line which passes through (0, 2), or a line with
gradient 2, or at least 4 points from their table plotted
comrectly)

BI for y=1, or ft x=1.5 from any portion of a straight
line segment.

BI for x=2.5, or ft y=7 from any portion of a straight line
segment
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®)

13,(6),5.4,3

Correct graph

B2
®1

Al

for all 4 values correct
for 2 or 3 correct values)

ft (dep on BI) for plotting at least 4 of the points from their table
comectly

for a fully correct curve drawn

Accept a freehand curve drawn that is not
‘made of line segments
Line sections outside the required range can

be ignored.
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17| @ 9, -3, 3 2 |B2 forall three correct

(BI one or two correct)

®) 2 [BIft forall7 “points’ plotted correctly 1 square

BIft(indep) for a smooth curve throught or 7 of their
plotted points provided at least BI awarded in (a),
with 6 or 7 points correctly plotted and (1,-3) &
(2,-3) not joined with a straight line
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(x—5) - 3 final answer

3 |Bffor(x-57
B2FTfor-3
or M for 22 - (- 5 oe

M1 FT 22 (their -5) oe
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Correct sketch with TP at
(5,-3)in 4" quadrant and
y~—intercept at (0, 22)

FT their (a) for TP
M1 for U shaped curve

B2FTdep their (a)for TP at (5, ~3) in
correct quadrant

or BAFTdep for turing point at (k, ~3) or
(5, k)soi FT for B2 or B1 dep on answer
of form (x—a) ~ b in part (a),

a,b#0

B for y - intercept at 22 indicated

Be generous for the U shape condone.
broken line

Values for y - intercept and TP must be
shown but could be marked on axes. Mark
intention

Accept tuming point = (5, ~3)FT written in
‘working provided no contradiction on sketch
If point (5, ~3)F T only plotted on graph in 4"
quadrant and no sketch then B2 only
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B1 for either an acceptable curve and nofincorrect
yintercept marked or any curve with 1 marked at the
y intercept
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(x—3)?+2 final answer

B for (x - 3)*
B2FTfor2

or M1 for 11— (their-3)?
0 scored, SC2 for final answer (x3 ) + 2

FT can be implied, check 11— (their-3)2
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20| (b)

U shaped parabola with minimum
value indicated in 1st quadrantat
(3,2)

FT U-shaped parabola with turning point at
their (- a, b) from part (a) dep on answer of
form (x +8)2 — bwhere a # -3 andjor b # 2

B1 for U shape curve

BA for turning pointat (3, k)
or FT for turning point at (—a, k) dep on
answer of form (x + )2 - b in part (a)
BA for turning point at (, 2)

or FT for turning point at (k, b) depon
answer of form (x + )2 - b in part ()

Be generous for the Ushape condone
broken line

Sketch takes priority when marking

Do ot allowall 3 marksf (3, 2) indicated
on U shaped parabolabut TP on sketch is
in wrong quadrant

Values must be shown but could be
marked on axes. Mark intention

Accept turning point = (3, 2) written in
working provided no contradicion on
sketch

If point (3, 2) only plotted on graph and no
sketch then BOB1B1
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Completes table with

BT for at least 2 correct values

3 Z[3 T
Correctcurve 3| BZTor6 or 7 points correctly plotied FT | Tolerance £2 mmor ploting and
theirtable curve through the correct points.
or Strict marking of ‘smooth curve’ -
B1 for 4 or 5 points correctly plotted FT | must not be ruled or feathered
theirtable
Straight line passing through (0, 6) and (3,0) 3 M2 for a correct unruled line
ora straight line of gradient 2
or a straightline passing through (0,-6)
or two correct points correctly stated or
plotted
or X [0 [T 2]3]4]5
M1 for one correct point stated or vIBslelalololz]4
plotted
T6and 44 2FT | B for each or both answers as Tolerance £1mm.

decimals to a greater accuracy
Correctanswer or FT their straightline

Do not allow exact answers

3+VZ and3 -2
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It should be a curve with
increasing gradient oe

It should go through (0, 1)

Accept alternate forms e.g. correct sketch

See AG
Incorrect statements treat as choice.
Incomplete statements ignore
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(x+ 4y~ 13 final answer

B for (x+ 4

B2FT for [+] 3 — their (a)? after (x + their a}*
correctly evaluated

or Bt for [+] 3 their & shown

1 0 scored, SC2 for final answer (x + 4) - 13

FT can be implied eg (x + 2) - 1 gets
B2FT
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U shaped parabola with
minimum value indicated in 3
quadrant at (-4, ~13) and

intercepts positive y — axis at 3

FT U-shaped parabola with turning point at
their (- a, - b) from part (a) dep on answer of
form (x + &) 2~ b where a # 4 and/or b # 13

B1 for U shape curve
B1 for their curve or line intercepts positive
y-axisat3

B4 for turning point at (- 4, k)
or FT for turing point at (-, k) dep on answer
of form (x + &) 2~ b in part (a)
B4 for tuming point at (k, ~13)
or FT for turing point at (k, b) dep on answer
of form (x + &) 2~ b in part (a)

Be generous for the U shape condone
broken line

TP values must be shown but could be
marked on axes. Mark intention

Sketch takes priority when marking
Accept tuning point = (- 4, ~13) written in
‘working or in table provided no
contradiction on sketch

Must be stated on graph, 3 or (0, 3)
Do not accept just in a table

If point (- 4, ~13) only plotted on graph and
no sketch then can score these final 2
marks

If more than one graph drawn treat as
choice
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Graph

B3

(B2

®1

for a correct line between x= 2 and x = 4

for a correct straight line segment through at least 3 of
2T, (- 1,-5),0,-3), (1.-1), 2, 1), (3. 3), 4, 5)

or for all of these points plotted but not joined
OR for aline drawn with a positive gradient through (0, ~3) and clear

tention to use a gradient of 2, eg line through (0,-3) going across 2
squares and up 4 squares )

for at least 2 correct points stated or plotted
OR for aline drawn with a positive gradient through (0, ~3)

ORaline with gradi

2)

Ignore any incorrect points. Points need not be
plotted for a correct line (segment) drawn

Ignore any incorrect points
Coordinates may be in a table or in working
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%

‘There must be at least one cycle to gain any marks.

B1 for a positive or negative sine curve shape starting
at(0,0)

and
B1 for maximums at (..., 1) and minimum at (..., -1)
and

B1 for maximum only at (270, ..) and minimum only
at(90, ...)

eg

B1B1B0 for y = sin x drawn
BOB1BO for y = £cos x drawn
B1B1BO for y = sin2x drawn

Before using overlay, check blue
line is the x-axis

All maximums and minimums
within red on overlay

Maximum and minimum within
green on overiay
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[01.:88 or [0].89

1.7[4]

B1 for each

(b) Correct curve BT for 3 or 4 correct points plotied FT | tolerance + > square
their table 2
© 2021 or 2022 Biforx=111012
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(x+ 2y final answer 1

- 20 final answer 2 | FT their (x + 2 final answer
M1 for after (x + af*
shows ~16 — their a*





image59.png
18

B3FT their (a)(i) for —2 +y20

or-2 — /20 or better

or M2 for x +2 = (£)420 FT their (a)(i)
or M1 for (x + 2)2 = 20 FT their (a)(i)
OR

Alternative method
Bafor 224
orM2 for 4380 o

A% 47 -4x1x-16
or M1 for i oe

FT dep on expression in form
(x+ &)t~ bin part (a)()

Condone 1 slip e.g. 1 sign error, 12 for 1,
short fraction line, short root

ERIC)

U'shaped parabola

with turning point in 3¢ quadrant
indicated at (-2,-20) soi

BAFT for tuming point at (k, ~20) or
(-2, k) soi FT their (a)(i)

Be generous for the U shape condone
broken line

Values must be shown but could be
marked on axes. Mark intention

Accept turning point = (~2, ~20) written in
‘working provided no contradiction on
sketch

If point (-2, ~20) only plotted on graph in
3% quadrant and no sketch then award 2
marks
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B1 for a generally increasing graph
through (0, 0)

or for correct shape not through (0,
0)

Condone straight line with positive gradient
through (0.0) for B1
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B1 for general shape

B1 for max at +2, minimum at 0

B1 for max at x = 0, 360, 720

‘Starting at max above the x axis, and
completing at least one ful cycle

For full marks, it must be a curve and
have correct curvature

(b)

The maximum value of cosx +1 15 2 and
2.7 is greater than 2 oe

More work may be correctly done before an
equivalent conclusion, e.g.

cos x = 1.7, and max value of cos xis 1and
1.7 is greater than 1.
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(b)

y=sinx

©)

y=2
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(@) 2 1
® Fully correct graph 3 Wark in 70% zoom, use overiay, mark
curve first
For 3 marks, curve must pass through or
touch circles on overlay
Condone ruled sections for
3sxs-2 -1sxstland2sxs<3.
No vertical section on curve of more than
5 small squares
must have min and max
Condone slight feathering
B2FT for 7 correctly plotted points If curve incorrect, mark the plots use the
or BAFT for 5 or 6 correctly plotted points | overlay, plots must lie inside or touch
circles. If large blob for plot, check centre
of blob.
© 251027 1
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2

8

B1 for any 2 correct
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(b) correct curve which dips below the: B2 for 6 or 7 points correctly plotted | tolerance + 2 mm for plotting and the
line y =-4 FT their table curve through the correct points
or
B1 for 4 or 5 points correctly plotted
FT their table
© 27025 15017 B for each Tolerance £ 2 mm
Correct answer or FT their graph
@ Correct ruled line. W2 for a correct unruled fne or afine | points are
of gradient 2 or a line going through  [x -3 210 1 2 3
(0,1) or two further correct pointsin |y 5 3 1 -1 3-5 -7
the table or plotted
or tolerance +2 mm
M1 for one point correctly plotted or
one further correct point in the table
©@ 391037 (0170 [0]9 B for each Tolerance £ 1 mm

Correct answer or FT their straight line
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®)

sketch

Bl

BI

for appropriate sketch which crosses the x axis at (2.0) and (4.0),
minimum point at (3,~1) and end points at (1,3) and (5.3)

cao

Allow some tolerance on the points if the
intention is clear.
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Correct curve 2 % square tolerance
240230 | BAFT for 4, 5 or 6 points plotted correctly | B1 maxif line ruled (between any
points)
091006 2 | Biforeach f more than two answers mark the
280212 worst two
261029 1f 0 scored SC1 for Condone for 2 marks when both

(0.910-0.6, 2) and (2610 2.9, 2)

answers in body but only one given
on answer line





image68.png
15 [a

Correct sketch with max at (90, 1)
and min at (270, -1) and crossing
x-axis at 0, 180 and 360

240236

M1 for correct shape starting at (0, 0) but
inaccurate at roots and max/min. Needs
at least one cycle, but may have more
than one.
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217" and 323°

140136

140316
14032
14033

B3 for one correct even if from trials
OR

M2 for [x=] 37 t0-36.86.

OR

M1 for sin x =-0.6 oe

1 0 scored
SC1 answers summing to 540 to 3sf

‘Accept answers to greater accuracy
216.8(6...] and 323.1[3...]

=] (-41), 221, 319

=] one of 221, 319

M1 implied for grads [x =] ~41 or
rads: [x=] -0.64[...]
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Plas the ponts (1,60), 2, 30), 1
(3.20)and (4, 15) M| &5 smallsquare
Correct smoolh curve through 1

correct four points. Al | x g smallsquare

‘Additional Guidance

Ignore any calculations and mark the graph only.

Points cannot be implied by a bar chart or vertcal line graph, but
condone crosses at the top of a vertical ne graph for M1 and the.
correct curve superimposed for MIAT

For M1, ignore the curve outside the domain 1 <1< 4

For A, whether o not the curve extends oulside the domain 1< 1< 4
itmust not have a positive gradient at any point

I there is no curve, for M1 there must be no other points with
xcoordinate 1,2, 30r 4

‘The curve should be a single ine with no feathering.

Unless it affects the shape of the curve (in which case A1 cannot be
‘awarded), ignore incorrect evaluations of 60 + a non-integer value

eg60=15=
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Vet o fom 3, mivses o FER—

their graph M1 | implied by mark at correct place on the
oo or o et stk vt
ooty o o o resing
ity

Corsatresang om0 | iy i g + £ smat s

RaionGuance

Correct reading for their graph, with or without evidence of using graph MIA1

) oo

e S—————.

Tty e st of s of e oo

T T ——————— Y

Resong rom33 o
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Fully correct curve B1 ully correct curve:
and s | o
point (0, -2) indicated

indicated

artially correct curve with point (0, ~2)

‘Additional Guidance

A partially correct curve must

Start in the 3rd quadrant and finish in the 1t quadrant, passing
through the 4th quadrant

notinclude a section with negative gradient

Atully correct curve must
have allthe properties of a partialy correct curve
have only a decreasing gradient 1o the left of the y-axis

Iy

—t

/

have only an increasing gradient to the right of the y-axis

Condone a positive gradient at the y-intercept
Condone straight iine segments at each end of the curve

Fully correct curve with y-intercept labelled 2

B2

Partially correct curve with y-intercept labelled -2

B1

vintercept labelled (-2, 0) s incorrect and can score a maximum of 81

Ignore any numbers on the axes other than the y-ntercept

vintercept (0, -2) stated does indicate the point (0, -2)

Additional Guidance continues on the next two bages
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8cont

‘Additional Guidance

Uniabelled notches do not indicate the point (0, -2)

Atable of values does not indicae the point (0, -2)

Graph consisting only of straight lines 80
‘Afully correct curve but point (0, -2) is not indicated

B1
Partially correct curve with point (0, -2) indicated

B1
Fully correct curve with point (0, -2) indicated

82

yeintercept 0,-2)

Additional Guidance continues on the next page
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8cont

‘Additional Guidance

Partialy correct curve with point 0, -2) indicated

I

B1

Curve includes a negative gradient so not partialy correct

80
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Prots atleast three of
©.6) (1,-1) (2.-2) M
(-3,-3) (-4,-10)

points may be mplied by a curve passing
hwough th poins

tolerance 2 mm

Plots (0, 6) (-1,-1) (-2,-2)
(-3,-3) (4,-10) and joins witha | A1
smooth curve:

points may be mplied by a curve passing
hrough the poins

tolerance 2 mm

‘Additional Guidance

Draws y=f(v-2) or y=1(x)+2 or y=1()-2 MoAD
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®)

©

2,428

Graph

260116

B2
®1
M

Al

BI

all 4 values correct
for 2 or 3 correct values)
(dep B1) for at least 5 points plotted correctly ft from part a

for a fully correct curve drawn

for 1 correct value, ft a non linear graph

Accept freehand curves drawn that are not line
segments; there must be some attempt to draw

the minimum point below y = —4

Award for ~2.6 or 1.6 or both values but do not
award the mark if a correct value is given with an
incorrect value.

Accept 1.56 or ~2.56
Note for ft to be appli
joined by line segments

if the graph may be
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14

Atleasta of e

@=0)y=1 May be seen in the table or a listor

i ymosard
(x=1) y=08or §

2 y=osor &
(x=2) y=0840r 3¢

o
=3 y=(051,05120r &4
x=3) = Ao 2|
Cayye o 288
(x=4) y=(0.40,041)

S o 1028
(=5) y=[032,033) or 708
(x=6) y=[0.26,0262144] or
4006
5625

implied from their graph

60r 7 correct points plotted

a1 | oot Lomstso

Fully correct smooth curve through
all seven correct points.

A1 | e 2] s

Additional Guidance

Ignore exra points plotted

Ignore any curve drawn for x < 0 orx > 6

‘Curve passing through allcorrect points within tolerance

M1ATAT

Ruled straight ines.

A0
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B1 1 0r 2 values correct
IR
B2
alof2]2]o]s
6(a)
‘Additional Guidance
506 points plotted correctly Correct or i their table n (a)
| Tolerance of £1 small square
Points can be implied by graph passing
through them
Correct smooth parabolic curve Tolerance of +1 small square for the six
and | comoctpeins fom the tatle
y-coordinate of minimum point in the Nofurther tolerance for the minimum
fange 255y 5-2.1
‘Additional Guidance
Tolerance of +1 small square means itis on the edges of or within the
@) | shadedarea
Ignore extra points plotted

Iftheir table in (a) has points that are beyond the grid these points will not

be able o be plotted correctly

Ignore any curve drawn for x <2 or x > 3

‘Curve passing through all correct points within tolerance

Mia1

Ruled straigh lines.
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6(c)

Taos a1 | lonore any -coordinate
‘Additional Guidance
(225,05 50
gnore ther graph crawn in (o)~ there s no .
81

Condone 0.5,-225
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27(a)

Fuly correct graph passing through
(-2,-8) (-1,-1) (0,0) (1,1)
and2.8)

B1 2 or
or atleast 4 ponts from (-2, 8) (-1, 1)
(0,0)(1,1)and 2.8) pltted or seenin a
table

Tolerance of £1 small square

Points can be implied by graph passing
through them

Additional Guidance

Tolerance of +1 small square means itis on the edges of or within the

shaded area

Ignore graph drawn outside of 25 x52

Ruled straight lines jining (-2, ~8) (-1, ~1) (0,0) (1, 1)and (2,8) 81

Condone positive gradientat (0, 0)

Ignore working lines iffully correct graph seen
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Fully correct graph B1 sin (x+90) or cosx
or atleast 4 points from (0, 1) (90, 0)
(180, 1) (270, 0) and (360, 1) plotted or
seenina table

Mark intention

27(0)

‘Additional Guidance

Ignore graph drawn outside of 0° xS 360°

Ignore working lies iffully correct graph seen B2

Ruled straight lines joining (0, 1) (90, 0) (180, ~1) (270, 0) and (360, 1) 81

sin x + 90 with < 4 correct points and incorrect graph
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Draws 3x+2y=6

B1 Works out or plots at least two points
satisfying 3x+2y=6

B2
eg (2,0) and (0, 3)
x=25 and y=-07 1t their graph
Bift

1
+1square
2 sa
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26 |c 81
Draws tangent at 1= 3 [

23(0)
(36,44] A1 | SC1 correct gradient for their tangent
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Graph drawn

2

1

Tor fully correct sketch between 0° and 360°

for a graph with clear asymptotes at 90° and 270° only.
or the correct graph translated along the x-axis must have a period of
180)





