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Allow (x+3+2) (x~1+2)
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©

Whenx=0,y=25

MI: Substitutes x = 0 into their
expression in part (b) which is
not f(x). This may be implied by
their answer.

Note that the question asks them
to use part (b) but allow
independent methods.

‘Al y =25 (Coordinates not
needed)

M1 AL

Tf they expand incorrectly prior to substituting x = 0, score M1 A0
NBf(x+2)= x’ +11x" +35x+25

@)

16]
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Question

Sestion Scheme Marks
6 @ N
=2 is translated up or down. | M1
x
2 .. .
v =25 isin the correct position. | Al
X
Interscetion with x-axis at (3, {0}) only | )
Independent mark.
¥ = 4x+2 : atempt at straight line, with | |
positive gradient with positive y intercept.
Intersection with x-axis at | )
Check graph in question for possible answers . {0}) and y-axis at ({0}, 2). 151
nd space below graph for answers to part (b)
() | Asymptotes: x = 0 (ory-axis) and y = —5. An asymptote stated correctly. Independentof (3) | BI
(Lose second B mark for exira asymplotes) These two lines only. Not f their graph. | BI 2]
© | Method1: 2-5-4r+2
x M1
am1

Al

MIAL

151

12 marks
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Notes

(a) MI: Curve implies y axis as asymptote and does not change shape significantly. Changed curve needs horizontal
asymptote (roughly) Asymptote(s) need not be shown but shape of curve should be implying asymptote(s) parallel to x
axis. Curve should not remain where it was in the given figure. Both sections move in the same direction. There should be
no reflection

AI: Crosses positive x axis. Hyperbola has moved down. Both sections move by almost same amount. See shet on page 19 for
guidance.

BI: Check diagram and text of answer. Accept 2/5 or 0.4 shown on x -axis or x = 2/5, or ( /5, 0) stated clearly in text
or on graph. This is independent of the graph. Accept (0, 2/5) if clearly on x axis. Ignore any intersection points with
axis. Do not credit work in table of values for this mark.

BI: Must be attempt at astraight line, with positive gradient & with positive y intercept (need not cross x axis)

BI: Acceptx =-1/2, or ~0.5 shown on x -axis or (-1/2 , 0) or (-0.5,0) in text or on graph and similarly accept 2 on y axis or
=20r(0,2) intext or on graph. Need not eross curve and allow on separate axes.

(b) B1: For either correct asymptote equation. Second B1: For both correct (lose this if extras e.g. x =+ are given also).
These asymptotes may follow correctly from equation after wrong graph in (a)

Justy=-5 is BI B0 This may be awarded if given on the graph. However for other B mark it must be clear that

x =0 (or the y-axis) is an asymptote. NB x #0, y # -5 is BIBO

(¢) MI: Either of these equations is enough for the method mark (May appear labelled as part (b))

dM1: Attempt to solve a 3 term quadratic by factorising, formula, completion of square or implied by correct answers.
(see note 1) This mark depends on previous mark.

Al: Need both correct x answers (Accept equivalents e.g. 0.25) or both correct y values (Method 2)

MI: At least one attempt to find second variable (usually y) using their first variable (usually x) related to line meeting
curve. Should not be substituting x or y values from part (a) or (b). This mark is independent of previous marks.
Candidate may substitute in equation of line or equation of curve.

AlL: Need both correct second variable_answers Need not be written as co-ordinates (allow as in the scheme)

‘Note: Special case: Answer only with no working in part (c) can have 5 marks if completely correct, with both points found. If co-
ordinates of just onc of the points is correct - with no working — this carns M0 M0 AO M1 A0 (ic. 1/5)
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Question

Nmber Scheme Marks
10. (a) | {Coordinates of 4 are} (4.5, 0) See notes below | Bl
- m
®)i)
Horizontal translation | M1
-3 and their ft 1.5 on postitive x-axis | Al ft
Maximum at 27 marked on the y-axis | Bl
31
(i)
Cortectshape, minimum at (0.0) anda |\
maximum within the first quadrant.
1.5 on x-axis | Al ft
Maximumat (1, 27) | BI
31
© Bl m
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Notes

(@)

®))

(i)

(c)

B: For stating either ¥ = 4.5 or 3 or & etc.or 4=450r % or (45,0). Can be written on graph.
Allow (0. 4.5) marked on curve for BI. Otherwise (0. 4.5) without reference to any of the above is BO.
MI: for any horizontal (lefi-right) translation where minimum is still on x-axis ot at (0, 0).
Ignore any values.

Alft: for -3 (NOT 3) and 15 (or their x n part (a) - 3) evaluated and marked on the positive x-axis.

Allow (0, ~3) and/or (0, ft 1) rather than (-3, 0) and (ft 1.5, 0) if marked in the

“cortect” place on the x-axis. Note: Candidate cannot gain this mark i their x in part (2) s less than 3.
B1: Maximum at 27 marked on the y-axis. Note: the maximum must be on the y-axis for this mark.
MI: for correet shape with minimun still at (0. 0)and a maximum within the fist quadrant. Tgnore values.
Alft: for w; as intercept on x-axis eg:%’m 15 or%m % Note: a generali

Allow (0. R 15) rather than (R 15, 0) if marked in the “correct” place on the x-axis.
BI: Maximumat (1, 27) orallow | marked on the x-axis and the corresponding 27 marked on the y-axis.
Note: Be careful to look at the correct graph. The candidate may draw another graph to help them to
answer part (c).
Note: You can recover (b)(i) (-3, 0)and (& 1.5 0) or in (b)(i) (f 1.5, 0) as correct coordinates only in
candidate’s working if these are not marked on their sketch(es).
BI: for (k=) 17 only. BEWARE: This could be written in the middle of at the bottom of a page.

a4 i a0,
3
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Question

Trebor Scheme Marks
8.
(@
Shape \_/ through (0, 0) BI
3,0 Bl
(1.5,-1) Bl
OO (€]
(b)
Shape [\ Bl
(0,0) and (6, 0) Bl
() Bl
®)
(©
i Shape \_/ , not through (0,0) | M1
Minimum in 4" quadrant Al
(-p.0) and (6-p,0) Bl
G-p.-1) Bl

@
10
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Notes

(a) BI: U shaped parabola through origin
3,0) stated or 3 labelled on x axis
5,.-1) or equivalent e.g. (3/2, -1)
(b) B1: Cap shaped parabola in any position

hrough origin (may not be labelled) and (6,0) stated or 6 labelled on x - axis
3,1) shown
(¢) MI: U shaped parabola not through origin

Al: Minimum in 4" quadrant (depends on M mark having been given)

BI: Coordinates stated or shown on x axis

B1: Coordinates stated
Note: If values are taken for p, then it is possible to give MI1A1BOBO even if there are
several attempts. (In this case all minima should be in fourth quadrant)
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Question

o Scheme Marks
5.
® Correct shape with asingle | gy
crossing of each axis
=1 labelled or stated 81
x=3 labelled or stated 81
@)
Horizontal translation so crosses the x-axis at (1, 0)
() B1
. xtl m
New equation is (=) ——
eq (=) G2
Whenx=0 y= "
L A
3
“)
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Notes

®)

Bl for point (1,0) identified - this may be marked on the sketch as 1 on x

axis. Acceptx =

1M1 for attempt at new equation and either numerator or denominator
correct

2™ M1 for setting x = 0 in their new equation and solving as far as y =.

1 1 1
AL for 3 or exact equivalent. Mustsee y = 3 or (0, ) or point

‘marked on y-axis.
Alternative
-1l

£( scores MIMIAO unless x =0 is seen or they write the

273
point as (0, %)m givey=13

Answers only: x = 1, y = 1/3 is full marks as is ( 1,0) (0, 1/3)
Just 1 and 1/3 is BOMI M1 A

Special case : Translates 1 unit to left
(a) B0, BI, BO
(b) Mark (b) as before
May score B0 M1 M1 A0 so 3/7 or may ignore sketch and start again
scoring full marks for this part.
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Question

rebor Scheme Marks
0.
(@) (i) correct shape ( -ve cubic) B1
Crossing at (-2, 0) B1
‘Through the origin B1
Crossing at (3,0) B1
(ii) 2 branches in correct B1
‘quadrants not crossing axes
One intersection with cubic on
each branch
B1
©)
” solutions Bift
Since only “2” intersections dBift
@
8

Notes

®)

BIR for a value that is compatible with their sketch
dBIft This mark is dependent on the value being compatible with their
sketch.
For a comment relating the number of solutions to the number of
intersections.

[ Only allow 0. 2 or 4]
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Question

Number Scheme Marks
6.
Horizontal translation of +3 m
@ (=5, 3) marked on sketch or in text B1
(0, ~5) and min intentionally on y-axis | A1 @)
Condone (5, 0) if correctly placed on
negative y-axis
Correct shape and intentionally through | gq
(0.0) between the max and min
®) (=2, 6) marked on graph or in text B1
(3, ~10) marked on graph or in text B1 @)
(©) @=)s B1 )
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Notes

@

®)

(<)

Turning points (not on axes) should have both co-ordinates given in form(x.y)
Do not accept points marked on axes e.g. —Son x-axis and 3 on y-axis is not sufficient.
For repeated offenders apply this penalty once only at first offence and condone elsewhere.

In (a) and (b) no graphs means no marks.

In (a) and (b) the ends of the graphs do not need to cross the axes provided max and min are clear

M1 fora horizontal translation of 3 so accept
coordinates of (1, 3) or (6, —$) scen

[Horizontal translation to the left should have a min on the y-axis]

If curve passes through (0,0) then MO (and A0) but they could score the BI mark.

for minimum clearly on negative y-axis and at least — marked on y-axis.

Allow this mark if the minimum is very close and the point (0, —5) clearly indicated

i.e max in 1* quad and
Al

1¥BI Ignore coordinates for this mark
Coordinates or points on sketch override coordinates given in the text.
Condone (y, x) confusion for points on axes only. So (~5,0) for (0, —$) is OK if the
point is marked correctly but (3,10) is BO even if in 4* quadrant

This may be at the bottom of a page or in the question...make sure you scroll up and down!
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Question

e Scheme Marks
10. @) (i) M shape (anywhere on diagram) B1
Passing through or stopping at (0, 0) and | B1
(4,0) only(Needn’tbe  ~ shape)
(ii) correct shape (-ve cubic) witha max | B1
and min drawn anywhere
Minimum or maximum at (0,0) B1
Passes through or stops at (7,0) but NOT | B1 5)
touching.
(7, 0) should be to right of (4,0) or BO
Condone (0,4) or (0, 7) marked correctly on x-axis. Don’t penalise poor overlap near origin.
Points must be marked on the sketch...not in the text
(®) x(4-x)=x*(7-x) (0=)]Tx—x*~(4-x)] M
0=)f7x-x* -(4-x)] (0e) Bift
ozx(}—s){u) - Ao (3)
= +4) —42+4(=0) M
© (0=x"-8r+a=)x 84016 (x24) =0
2 (x-4) =12 A
- ”:ﬁ or (x-4)=223 B1
x=4£23 At
Fromsketch Ais  x=4-2v3 m
So y:(4—zﬁ)(4—[4—zﬁ]) (dependent on 1% M1) M
12483 M0

15
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Notes

®)

©

M for forming a suitable equation
BI  fora common factor of x taken out legitimately. Can treat this as an M mark. Can ft their

cubic = 0 found from an attempt at solving their equations e.g. x* —8x” —4x = x(.
Aleso no incorrect working seen. The “= 0" is required but condone missing from some lines of
working. Cancelling the x scores BOA).

1 M1 for some use of the correct formula or attempt to complete the square

1Al fora fully correct expression: condone + instead of £ or for (x—4)° =12

Bl for simplifying ~/48 = 4v/3 or v/12 = 24/3 Can be scored independently of this expression

2% Al for correct solution of the form p + g+/3 : can be % or + or —

2 M1 for selecting their answer in the interval (0.4). If they have no value in (0.4) score MO
3 M1 for attempting y =...using their x in correct equation. An expression needed for MIAQ
3 Al _for correct answer. If 2 answers are given A(.
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Question

number Scheme Marks
@ @ ® ©
R | \‘ 39 |
| ) ~_
51 I i g
|
(@) (-2.7), y=3 (Marks are dependent upon a sketch being attempted) | B1, BT
See conditions below. @
(b) (-2.20), y=4  (Marks are dependent upon a sketch being attempted) | B1, BT
See conditions below. @
(©) Sketch: Horizontal translation (cither way)... (There must be evidence that | B1
=35 at the max and that the asymptote is still y = 1)
3,5, y=1 B1,B1
’ ®

n
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Parts (a) and (b):

(i) If only one of the B marks s scored, there is no penalty for a wrong sketch.
(ii) If both the maximum and the equation of the asymptote are correct, the
sketch must be “correct” to score BI BI. If the sketch is “wrong”, award BI BO.
‘The (generous) conditions for a “correct” sketch are that the maximum must be
in the 2™ quadrant and that the curve must not cross the positive x-axis... ignore
other “errors” such as “curve appearing to cross its asymptote” and “curve
‘appearing to have a minimum in the 1% quadrant”.

Special case:
(b) Stretch % instead of 4: Correct shape, wm{—zi) ¥ :% :BIBO.

Coordinates of maximum:

1f the coordinates are the wrong way round (e.g. (7, ~2) in part (), or the
coordinates are just shown as values on the x and y axes, penalise only once in
the whole question, at first occurrence.

Asymptote marks:

If the equation of the asymptote is not given,

e.g.in part (a), 3 is marked on the y-axis but y = 3 is not seen, penalise only
once in the whole question, at first occurrence.

Ignore extra asymptotes stated (such as x = 0).
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Question
Number

Scheme Notes

Marks

Note original points are A(-2. 4) and B(3. -8)

@

2,12

‘Similar shape 0 given figure passing
through the origin. A cubic shape with a
‘maximum in the second quadrant and a
‘minimum in the 4" quadrant.

There must be evidence of a change in at
least one of the y-coordinates
(inconsistent changes in the y-coordinates.
are acceptable) but not the x-
coordinates.

Bl

‘Maximum at (-2, 12) and minimum at
(3,-24) with coordinates written the right
way round. Condone missing brackets.
The coordinates may appear on the
sketch, or separately in the text (not
necessarily referenced as A4 and B). Ifthey
are on the sketch, the x and y coordinates
an be positioned correctly on the axes
rather than given as coordinate pairs.

In cases of ambiguity, the sketch has
precedence. The origin does not need to
be labelled. Nor do the x and y axes.

(3,24

Bl
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®)

A positive cubic which does not pass
through the origin with a maximum to the
Ieft of the y-axis and a minimum t0 the
right of the y-axis.

Mi

‘Maximum at (-2, 0) and minimurm at
(3, -12). Condone missing brackets. For
the max allow just -2 or (0, -2) if marked
in the correct place. If the coordinates are
in the text, they must appear as (-2, 0) and
‘must not contradict the sketch. The curve
must touch the x-axis at (-2, 0). For the
‘min allow coordinates as shown or 3 and
-12 t0 be marked in the correct places on
the axes. In cases of ambiguity, the sketch
has precedence

Al

Crosses y-axis at (0, -4). Allow just
4 (not-+4) and allow (-4, 0)if marked in
the correct place. If the coordinates are in
the text, they must appear as (0, -4) and
‘must not contradict the sketch.

In cases of ambiguity, the sketch has
precedence

Al

S marks.
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Question

Nombor Scheme Marks
a @ -1 accept (-1,0) BI
(O}
®)
Shape BI
[Touches at (0.0) | gy
Crossesat (20) |
only
3)
() 2 solutions as curves cross twice BIft
O}

(5 marks)
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Notes

N.B. Check original diagram as answer may appear there.

(@) Bl

‘The x coordinate of A is —1. Accept -1 or (~1,0) on the diagram or stated with or without diagram
Allow (0, -1) on the diagram if it is on the correct axis.

(b) Ifno graph is drawn then no marks are available in part (b)

BI

BI

BI

() BIft

Correct shape. The position s not important for this mark but the curve must have two clear
turning points and be a +ve x* curve ( with a maximum and minimum)

‘The graph touches the origin. Aceept touching as a maximum or minimum. There must be a sketch

for this mark but sketch may be wrong and this mark is independent of previous mark. Origin is

where axes cross and may not be labelled. This may be a quadratic or quaric curve for this mark.

‘The graph crosses the x-axis at the point (2,0) only. If it crosses at (2.0) and (0,0) ths is BO. Accept (0.2) or
2 marked on the correct axis. Accept (2, 0)in the text of the answer provided that the curve crosses the
positive x axis. There must be a skeich for this mark. Do not give credit if (2.0) appears only in a table with
no indication that thisis the intersection point. (Ifin doubt send to review ) Graph takes precedence over
text for third B mark.

‘Two (solutions) as there are two intersections (of the curves) N.B. Just states 2 with no reason is B0
If the answer states 2 roots and two intersections — or crosses twice this is enough for BI

BUT BOIf there is any wrong reason given — e.g. crosses x axis twice, or crosses asymptote twice

Isw — is not used for this mark so any wrong statement listed to follow a correct statement will

result in BO

Allow fi — so if their graph crosses the hyperbola once — allow “one solution as there is one intersection”
And if it crosses three times — allow “three solutions as there are three intersections” or four etc..

IFit does not cross at all (e.g negative cubic) — allow “no solutions as there are no intersections”

However in (c) if they have sketched a curve (even a fully correct one) but not extended it to
intersect the hyperbola and they put "no points of intersection so no solutions" then this scores BO.
Accept “lines or curves cross over twice, or touch twice, or meet twice...etc as explanation, but
need some form of words)
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Question
Number

Scheme

Marks

8

(a)

Horizontal translation — does not
have to cross the y-axis on the right
but must at least reach the x-axis.

Touching at (-5, 0). This could be
stated anywhere or -5 could be
marked on the x-axis. O (0, -5)
marked in the correet place. Be
fairly generous with ‘touching if
the intention is clear.

The right hand tail of their cubic
shape crossing at (-1, 0). This
could be stated anywhere or -1
could be marked on the x-axis. Or
(0,-1) marked in the correct
place. The curve must cross the
x-axis and not stop at -1.

3)





