Mark Scheme

Online Maths
Teaching

Q1.
Question Scheme Marks AOs
@) |
' (1.5k, k)
o k 2k 3
-2k

A shape 1n any posifion B1 1.1b
Correct x-intercepts or coordinates Bl 1.1b
Correct y-intercept or coordinates Bl 1.1b
Correct coordinates for the vertex of a A shape B1 1.1b

)
(b) x=k B1 22a
k—(2x-3k)=x-k>x= Ml | 31la

k
x =5? Al 1.1b
Set notation is required here for this mark
Sk

{x:x<?}m{x:x>k} e 22

)
(© x=3k or y=3-5k Bift | 22a
x=3k and y=3 -5k Blft | 2.2a

2)

(10 marks)
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Notes

(a) Note that the sketch may be seen on Figure 4

B1: See scheme

B1: Correct x-intercepts. Allow as shown or written as (k, 0) and (2%, 0) and condone coordinates
written as (0, k) and (0, 2k) as long as they are in the correct places.

B1: Correct y-intercept. Allow as shown or written as (0, —2k) or (-2k, 0) as long as 1t 1s i the
correct place. Condone k — 3k for — 2k.

B1: Correct coordinates as shown

Note that the marks for the intercepts and the maximum can be seen away from the sketch
but the coordinates must be the right way round or e.g. asy =0, x = k etc. These marks can
be awarded without a sketch but if there is a sketch, such points must not contradict the
sketch.

(®)

B1: Deduces the correct critical value of x = k. May be implied byeg. x> korx <k

M1: Attempts to solve k — (2x — 3k) = x — k or an equivalent equation/inequality to find the other
critical value. Allow this mark for reaching k= ... or x = ... as long as they are solving the
required equation.

Al: Correct value

Al: Correct answer using the correct set notation.

( - < - wyn ”n n
Allowe.g. {x:xel,k<x<%l fx: k<x<%}, xe(k ﬁj and allow “|” for " :

i 3
5k S5k
But {x:x<?}u{x:x>k} scores AQ {1’ k<x, x<?} scores AQ

()

B1ft: Deduces one correct coordinate. Follow through their maximum coordinates from (a) so
allow x =2x“1.5k” or y =3 — 5x“k” but must be in terms of k.

Allow as coordinatesorx= .,y = __.
B1ft: Deduces both correct coordinates. Follow through their maximum coordinates from (a) so
allow x =2x*“1.5k” and y =3 — 5x*“k” but must be in terms of k.

Allow as coordinatesorx=__ y= __.
If coordinates are given the wrong way round and not seen correctlyasx=_...,y= ...
e.g. (3 — 5k, 3k) this 1s BOB0
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Alternative to part (b) by squaring:
k—[2x-3k|=x-k= [2x-3k|=2k-x
4x* —12kx+9k* =4k —4kx+x* = 3x" -8kx+5k* =0

(3x-5k)(x-k)=o:>x=§, k

Score M1 for 1solating the |2x - 3k| . squaring both sides to obtain 3 appropnate terms for each side.

collects terms to obtain Ax” + Bkx +Ck” = 0 and solves for x
Al for x=% and Bl forx=k

Then Al as in the scheme.

(Q11 9MAO0/02, Oct 2021)
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Question Scheme Marks

(@) N,-N,=(3+49)-(8-6)=... Ml | 34
5000 (subscribers) Al |32a
)
(b) (T=)3 Bl |3
This was the point when company A had the lowest number of subscnibers | Bl 24
2
(©)
—t+7=2t+2o0e. or t+1=14-2t o.. Bl |3.la
—t+7=2t+2 oe. =>t=... or t+1=14-2f oe. =>t=._.. Ml | 34
One of the two critical values t=§or :=? Al |L1b
Chooses the outside region for their two values of ¢
Bothof ¢<"2", ¢5ni3 | T
3 3
[, 5)..4 13 |
tell it<=yudtell it>— Al 25
{ 211 3 )
)
(d) The number of subscribers will become negative (when 7 > 7) Bl |3.5b
1)
(10 marks)

Notes

(a)
M1: Uses the models to find the difference when ¢ =0. Allow slips in evaluating N and N but 1t

must be clear that =0 1s being used. Just 5 with no working implies M1.
Al: 5000 or 5 thousand (subscnbers) (5 1s AQ)
(b)
Bl: (l T =)3 Just look for the number 3 so e.g. 1> 3 or e.g. “just after 3" is acceptable.

If more than one value 1s offered then score B0 unless 1t 1s clear that the 3 1s intended.
Must be seen in (b) not just on their diagram.
B1: Any acceptable reason e.g.
¢ This was the point when company A had the lowest number of subscribers
¢ After this point the number of subscribers started to increase
¢ It is the mimmum
¢ Condone “it 1s the turning point™
¢ The graph changes direction
e It 1s the vertex
¢ The gradient becomes positive
¢ Na increased
Allow this mark even 1if the first B mark was not scored e.g. 7= 3.5 because the graph starts to
increase scores BOB1
Do not allow contradictory statements.
Do not allow:
¢ The oraph reflects at = 3 on its own without further clarification
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()
B1: Forms one valid equation (allow an equation or any inequality sign)
MI1: Attempts to solve one valid equation (allow an equation or any inequality sign)

Al: For etther ¢ = ; or t= % only (allow an equation or any mequality sign) or exact equivalent

Must be seen or used 1n part (c).
See notes below for attempts that use “squaring” to find the values of 7.
Alft: Chooses the outside region for their two values of  where 7> 0.
Soforr=aand f=bwhere 0 <a < bshouldbe f<a.r>=5b Allow, /orfand/\_/~
5 5 13,

Condone if incorrectly combined e.g. "?"‘:t <"-§" but not "3"<t oy 3

13
Al:Fullycorrectsolutioninthefoxm{t:t<g} {t t>£}or}l|l<—} {tll T} or
e 3
I<§Ul>£ or| —® 2\;U B‘-.'f_'.
3 3 22 T

: : 13 3
It 1s not necessary to mention R . e.g. tI!ER,!>?U :IeR,t<§

3 8 L 5] 13] §..... /13
0, = 5 e:therwayaroundbutcondone <3V t>-§-J e i <zut>=r,
\ J

f ' 5 13
Lookforl } and  or condone | —%, 3 v ?,w

; : 5 13
Do not allow solutions not 1n set notation such as < 3 or r>—.

3

5
Note that a lower bound for # <§ and an upper bound for I>?arenotreq1ﬁ.redbmmaybe

-

included e g. {te" :0<t<§]u{re‘ :E<t<5 or%re" 0 t<§ witel :£<t,, 5%
. 3f : 3 3 3 |

Note that the marks n this part require valid equations to be solved. They must havc removed the
mod brackets and amrived at an equation equivalent to =+ 7=2t+2 or t+1=14-2¢ (all you need
to check mmtially 1s whether their equation without mod brackets 1s equivalent to one of these).

Note that {t:t(%, t>?} 1s condoned for the Alft but not for the final A1l

If x 1s used 1n their set notation then final A0, but we would condone this for the penultimate Alft.

See notes below for answers given with no working.

(d)
B1: Requires any indication that the number of subscribers will become negative. E.g.
¢ Itallows negative subscribers (which 1sn’t possible)
o 8—]2{—6| ...0=1 ., 7 sonotvalid after =7 but condone not valid for r after (any
value above 7)
But not
® Subscribers will become zero
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Guldance for attemgts that use “sguarmg " to iImmd the values of 71n SC[Z
Wav 1:
(~t+7) =(2t+2) oe. or (t+1)' =(14-2) oe. Bl |3la
(—=t+7) =(2t+2) = t=_. oe. (Gives—9and g)
: 4 13 M1 34
or (t+1) =(14-2¢) =t=_. oe (Gives15and -?)
One of the two critical values £ =2 or =12 Al | L1b
Chooses the outside region for their two values of ¢
Both of r<"§", t>"£" Alft | 2.2a
3 3
{te' 't<-§.lu{tp '1‘:»2\L Al 25
S T R s S G '
Wav 2:
|t-3|+4=8-[2t—6|=|r-3|+[2t-6|]=4=3r-9=4 oe. Bl |3la
(3t-9) =4* =9 54t +81=16= 97> — 54t + 65=0=t =___(Gives 2 ?) Ml | 34
One of the two critical values £ =2 or r=§ Al | Lib
Chooses the outside region for their twao values of ¢
Both of { < nén, > uEu Alft 2-2a
3 3
- | . 13 |
tel :t<=pultel t>— ,
{ € <3ju{ > - f Al 2.3

[BI: Forms one valid equation and squares boih sides (allow an equation of any mequality sign
: / 2
May be implied by e.g (r—3+4)’ =(8—(2t-6))

Altematively, armives at 31 -9 =4 (o.e.) as in way 2.

M1: Attempts to solve one valid equation after squaring both sides (allow an equation or any
mequality sign). Note that 1t 1s acceptable to just solve 3r—9=4

Al: As in main scheme. Alft: As in main scheme. Al: As in main scheme.

Note: the following 1s common and scores 00000.
t-3|+4=8-|2t—6|=(t-3)" +4=8—(2t-6)’
Which typically leads to

t=15¢4~/§
S
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Guldance for answers onlv in part (c): Teaching

r..awrtl.7 or f._awrt4.3 where ... 1s any mequality or equation scores 11000

13 . ; . i
[.. Or [..— where ... 1s any inequality or equation scores 11100 for one comrect c.v.

_. 2
Both r<awrtl7 and r>b where {b> 3: scores 11010 for outside region.
(... 13) : :
Both r<a and 7>awrt4.3 where ' a< 3 ! scores 11010 for outside region.
5 f B : ;g
Both 7 < 3 and t>b where {b> 5, scores 11110 for outside region with one correct.
13|

13 [ g
Both t<a and > 3 where :G = 3 ' scores 11110 for outside region with one correct

5 13 : : ;
Both 7 < 3 and > 3 scores 11110 for outside region with one correct.
AN 1 O P -
Fully correcte.g. Ir-» § I'v If-»>?1 scores 11111

(@12 9MA0/02, June 2023)
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Q3 Teaching

(@) 41-3|-5=.. or 4|-1-3-5=_. Ml | L1b
3and 11 Al 1.1b
&)
(b) 2(—5)+17=... M1 1.1b
gf(x)=>7 Al 22a
(2)
(c) k..—4 B1 22a
. 5
Minimum at (3,-5)so k"'_§ M1 3.1a
5
k<"—§" Alft 1.1b
Al 25
6
(8 marks)
Notes

(@)
M1: Attempts 4[l-3|-5=_ or 4|-1-3|-5=_. proceeding to a value.

Either correct value (3 or 11) that 1s clearly their answer can imply the M mark.
Alternatively, attempts any of —4(-1-3)-5 or —4(1-3)—5 or —4(-1)+7 or —4(1)+7
1.e. without the modulus signs using the ‘left’ branch of the function.

Al: Both 3 and 11 found and no other values that are clearly meant to be their answers (1.e. ignore
referencetoa=1ora=-1). Accept “3,11"or“3 or 117 or “3 and 11”7 or {3, 11}
but not (3, 11). Condone y=3, 11 butnotx=3, 11.

(b)

M1: Attempts 2(—5)+17 which may be implied by sight of 7 used in their range, including in an
mncorrect range e.g. £ (x) > 7
Alternatively, attempts gf (x)=2 (4|r 2= 3| -5)+17 (= 8|x - 3| . 7") and replaces |x— 3| with
0 or x with 3 or simply deduces the minimum value of their “7” in this case.
Must be an attempt at gf and not fg.

Al: Deduces the range gf(x) > 7 using correct notation.
Condoney>7butnoteg x>7org(x)=70r fix)=7or fg(x)=7

Other acceptable notation includes: gf (x)e [7, )

Do not accept gf (x)e[7. ] or gf (x)&(7. )
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(©

B1:

Mi1:

Deduces k...—4 allow any equality or inequality here. Condone k...+4 (but not just k... 4)
and condone e.g. “gradient ... —4”

; 7 B
May be seen coming frome.g. kx=—4x+7 —>(k+4)x=7 or x T which 1s

acceptable but see the note below. Should not be x or y for this mark but may be m.
Note: Finding the ‘discriminant’ of a linear equation e.g. (k+4)x—7 =0 1n order to obtain

k ... —4 1s invalid and cannot earn either the B1 or the final A1 mark unless there 1s an
alternative valid reason given.

+
Attempts to use the vertex to find the (upper) linut for &. Look for _—5 but allow this mark to

—

+B . . . ) .
be scored for a if there 1s clear evidence that they think the vertex 1s at (4, B)

Allow use of m, x, y or another variable for this mark.

Alt 1 via squaring and the discriminant:
bc=4|x—3|-5=kx+5=4[x-3]
= kx* +10kc +25=16(x" —6x+9)
= (k*-16)x* +(10k +96)x-119=0
= (10k+96)" —4(k* -16)(~119) =0

= 576k +1920k +1600=0=k = —%

Scores M1 for setting kx =4|x—3|-5, isolating |x—3| (or 4|x—3|), squaring both sides, using

b* —4ac...0 where ... is any equality or inequality, and solving the resulting 3TQ using the
usual rules and may be by calculator, leading to a value for k.
Condone slips in expanding the brackets.

Alt 2 via solving simultaneous equations:

eg kx=4(x-3)-5=>x= k_17

bx=43-x)-5=(k+4)x=7

:(k+4)(’;—11]= = =—§

Scores M1 for setting kx =4(x—3)-5 and /x =4(3—-x) -5, eliminating x, and solving for &
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Alft:

Al:

k =

Uses their value of &, found using one of the above methods, as the upper end of the range for
k,1e, k< "—%" which may be seen as part of their range. Condone k < "—g" for this mark.
Score once seen as an upper limit and do not withhold if they then incorrectly combine as

eg. —% <k<-4

Condone the use of m for this mark, but not x or y.

5 . ;
—4<k< =2 o.e. and no other solutions seen. Their range must use k£ and not e.g. x, y or m.

Other acceptable notation includes: ke [_4’ _: %] k<o % s

—@:k<—§nk2—4

Do not accept e.g. “k < —2 , k2—4" or k< —g ork =—4" or

“k<—2Uk=z-4

Allow —1.6 but not —1.6 or—1.6.__for —%

(Q12 9MAO0/02, June 2025)
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Q4.
Question Scheme Marks

(a) =2 o =5 B1 1.1b
P(2,5) Bl 22a

2
(b) 16-4x=3(x-2)+5=>x=... M1 1.1b

17

X= 7 Al 2.1

(2)

y|5u_4

© o =3 01 gy =—— M1 3.1a
1 : -
= <k<3 Al 25

(2)

(6 marks)
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Notes

(a)
Bl: One correct coordinate. Estherx=2ory=50r (2, ...) or (....5) seen.
Bl: Deduces (2, 5) Accept wrtten separately e.g. x = 2. y = 5 1sw after a correct answer.

Condone 2, 5 without the brackets.

(b)

MI1: Attempts to solve the correct equation without modulus signs 16—4x=3(x-2)+5=x=__.
Must reach a value for x. Ignore attempts ate.g. 16—4x=3(2-x)+5

17

Al: &= 7 o.e. exact answer and no other values. If other values have been found they must be

rejected or the x = 7 clearly selected. Answer only implies both marks.

Note: x ="2.75" coming from 5 = 16 — 4x may be found as part of their working to establish
which branch of the modulus graph the line y = 16 — 4x intersects. If this 1s the case 1t need
not be “rejected” provided it 1s not clearly stated as one of their solutions.

17
Those that achieve |Y| = 7 can score BOD M1AO.

Alternative by squaring:
16—4x=3[x-2|+5=11-4x=3|x-2|
=16x" —88x+121=9(x" —4x+4|
) 17
=7x" -52x+85=0=>x=35, -7—

MI1: Isolates the Ix— 2| (or 3 |x— 2] ). squares both sides and solves the resulting 3TQ using the

usual rules and may be by calculator. leading to a value for x.

. ) ’ . .
Al:  Selects the = or rejects any other values as in main scheme.
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MI1: Correct method to find either critical value (following through on their P).

ll2"

Note that £ = 3 occasionally appears from use of the discriminant on x(k—3)+5=0, and

Either k {=} 3 or k {=} scores M1 without evidence of an incorrect method.

scores MO unless there 1s an alternative valid reason given.

Allow the use of e.g. m = in place of &k = here but do not allow x =ory =
Al: Correct range in terms of & in acceptable notation with no incorrect method seen.

Use of e.g. x1s A0. Allow “and™ or "M ™ to join the regions but not “or or “." or “\U~

(1) 1 1

Accepteg. (0.5,3) ; két ;,3 | ; k<3 and k \5 s k .‘:'Emk <3
1
9 ]

& &

butnotl<.x<f3; l K, 3 { 3‘ ; k>l\_..'k<::3;k:»-l—,k<:3;k>—l-0rk<:3
2 2 ] 2 2 2

Alt 1 via solving simultaneous equations:

e.g. bc+4=3(x—2)+5$kx+4=3x—1=>x=—%

Ix+4=32-x)+5=kr+4=11-3x=(k+3)x=7

:(k+3)]:‘-k——_5§'l=7:>k=—;-

MI1: Sets Ix+4=3(x—2)+5 and kx+4=3(2—x)+5. eliminates x. and solves for k
Al:  As main scheme.

Alt 2 via squaring and the discriminant:
kc+4=3|x-2]+5=>k-1=3|x-2|

= k°x - 2ke+1=9(x" —4x+4)
=(k*-9)x* +(36-2k)x-35=0
= (36-2k)" —4(k*-9)(-35)=0

=144k -144k +36=0=k =

o | =

Online Maths
Teaching

M1: Sets kx+4= 3|x— 2|+ 5. 1solates lx— 2| (or 3|x— 2{ ). squares both sides. uses b —4ac...0

where ... 1s any equality or inequality. and solves the resulting 3TQ using the usual
rules and may be by calculator. leading to a value for k.
Condone slips in expanding the brackets.

Al:  Asmain scheme.

Alt 3 via Domain for the right hand branch of the modulus graph:

lcx‘+4=3x—l$x=_—5>2 Jorxzi 2
| 3-k
=k-3<0 {and =-5<2(k-3)}
=k<3 {and =05<k}

M1: Sets kIx+4=3(x—2)+5. makes x the subject. sets = 2 and deduces a critical value.

>2 l:-
J

Al:  As main scheme.

(Q06 9MAO0/01, June 2024)
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Q5 Teaching

Question Scheme Marks AOs
(a) For either x=4 or y=10 M1 1.1b
(4. 10) Al 1.1b
2
(b) —-x+4+10=3x=x=... M1 1.1b
7
s 2
X 3 Al 2:1
2
(4 marks)
Notes:
(a)

MI1: One correct coordinate. May be seen embedded as (4. 10) oreg. 4,10

Al: (4.10) but may be given x=4 y =10 Condone 4,10

(®)
MI1: For an attempt to solve —x+4+10=3x= x=... or the equivalent equation e.g.
—x+4=3x-10=>x=.., x-4=10-3x=>x=... efc.

Al:  «x :—;— oe only. There must be no extra solutions.
Alternative by squaring:
[x—4]+10=3x= |[x—4|=3x-10= x —8x+16=(3x~10)" =9x —60x+100

=>8,T2 —52x4+84=0=>x= 7 Ollly

2

(Q01 9MAO0/02/M, June 2025)
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Teaching
Q6.
%l&ersgg? Scheme Marks
V shaped graph | Bl
(a)
Touches x axis at %
; " - and cuts y axis at 3 | Bl
(2)
\‘” Solves 4x~3=2-2x or
) 3—-4x=2-2x to give M1
(b) either value of x
5 1
Both x=— and x=—
: 6 2
1 - o ! v .' . 5 - 1 .Al
. \ H or x>corx<s
4
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(a)
Bl A V' shaped graph. The position 1s not important. Do not accept curves. See practice and qualification items for
clarty. Accept a V shape with a ‘dotted’ extension of y = 4x — 3 appearmg under the x axis.

Bl The graph meets the x axis at X = %and crosses the y axis at y = 3. Do not allow multiple meets or crosses
If they have lost the previous B1 mark for an extra section of graph undemeath the x axis allow for crossing the x

3
axis at x=zandu'ossestheyamsat y=3.

Accept marked elsewhere on the page with 4 and B marked on the graph and 4 =( ‘o)and B=(0.3)

A | o

Condone (0%) and (3, 0) marked on the correct axis

(®)

M1 Attempts to solve |4y — 3|...2 — 2x finding at least one solution. You may see ... replaced by either = or >
Acceptasevidence #4x+3=2-2xDx=..
Acceptasevidence +4x+3>2-2xDx>...orx<..

5 5
Al Both entical values .\'='g and.\‘=l’ , or one mequality, accept :r>'g or .\'<%

Accept x=0.83and x = 0.5 for the critical values
Accept both of these answers with no mncorrect working for both marks

dM1Dependent upon the previous M, this 1s scored for selecting the outside region of their two pomnts.
Eg if M1 has been scored for 4x-3=2-2x>2x=083and 4x-3=2-2x>Dx=-25
A correct application of M1 would be x <-2.5.x > 0.83

1 5
Al Correct answer only X <— or .1'>E.

Accept x<0.5.x> 0.83

(c)
M1 Either sketch both lines showing a single intersection at the point x = %

. 3
Or solves |[4x—3| =14 —2x using both 4x-3=14-2xand —4x+3 =14 - 2x giving one solution x = v}

2 3
Accept |[4x—3|>14-2x using both 4x—3 > 14— 2xand —4x + 3 > 14— 2x giving one solution x.q

If two values are obtained using either method it is MOAO
Al States that the solution set 1s all values apart from x= i Do not 1sw in this question. Score their final

statement. Accept versions of all valuesof xexcept x=3 orxeR. x#3, or x<3.x>3

(Q24 6665/01/R, June 2014)
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Q7 Teaching

2‘::;22: Scheme Marks
(a) va shape Bl
Vertices correctly placed Bl (2)
(o) X ”

(&) Va

= - shape Bl
Vertex and intersections

with axes correctly placed Bl (2)
© | P:(-12) B1
0:(0.1) B1
R:(10) BL ()

1
(@ | x>-1: 2—x—1=;x M1 Al

2

Leading to x = 3 Al

1
x<-1: 2+x+1=;x M1
Leading to x=—6 Al (5)
(12 marks)

(Q22 6665/01, June 2008)
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Question

Sianber Scheme Marks
(a) Ve
(0.5)
M1A1
o (30 x
(2)
(b) [ x=20 B1
2x-5=—(15+x); =>x=-% M1;A1 oe.
(3)
(€) | f2(2)=£(-3) = [2-3)-5|: = |-1]| =11 M1;A1
(2)
(d) g(x) = X —4x+1=(x=-2)" -=4+1=(x-2) - 3. Hence g..=-3 M1
Either g =—3 or g(x) > -3 81
org(5)=25-20+1=6
-3<g(x)<6 or -3<y<6 Al
(3)
[10]

(a) M1: Vor \/ or \/ graph with vertex on the x-axis.

Al: (£, {0})and ({0}, 5)seen and the graph appears in both the first and second

quadrants.
(b) M1: Either 2x—5=—(15+x) or —(2x-5)=15+x

(c) M1: Full method of mserting g(2) mto f(x) = |2x - 5| or for mserting x = 2
mfo |2(.\" ~ 4x + 1) = 5(. There must be evidence of the modulus being applied.

(d) M1: Full method to establish the nummum of g. Eg: (v = a)’ + f leading to

2ma = B Or for candidate to differentiate the quadratic, set the result equal to zero,

find x and mnsert this value of x back mto f(x) 1n order to find the munimum.
B1: For erther finding the correct minimum value of g

(can be implied by g(x) > —3 or g(x) > —3) or for stating that g(5) =6.
Al: -3<g(x)<6or-3<y:
Note that: —3 < f(x) < 6 15 AO. Note that: -3 > g(x) > 6 15 AO.

Note that: g(x) > =3 or g(x) > -3 or x > -3 or x > — 3 with no working gains
MIB1AO.

Note that for the final Accuracy Mark:
If a candidate writes down —3 < g(x) < 6 or —3 < y < 6, then award M1B1AO.

If, however, a candidate writes down g(x) > —3, g(x) < 6,then award A0.
If a candidate writes down g(x) > —3 or g(x) < 6, then award AO.

6 or —3 < g < 6. Note that: -3 < x < 6 15 A0.

(Q23 6665/01, June 2010)
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Scheme

(@) f(x)=5 Bl 1.1b
1)
b
(b) Uses —2(3—x)+5=—i-x+30 M1 3.1a
Attempts to solve by multiplying out bracket, collect terms etc
& o 3 M1 1.1b
2
X= 6—32 only Al 1.1b
3)
() Makes the connection that there must be two mtersections. ¥ e
Implied by either end point k> 5 or k <11 &2
{k:keR.,5<k<11} Al | 25
2)
(6 marks)
Notes:
(@
Bl: f(x)>5Also allow f(x)€[5,)
(b)

M1: Deduces that the solution to f(x)= %x +30 can be found by solving

-2(3—-x)+5 =%x+30
M1: Correct method used to solve their equation. Multiplies out bracket/ collects like terms
Al x= % only. Do not allow 20.6

©
M1: Deduces that two distinct roots occurs when y =k intersects y =f(x) mn two places. This
may be implied by the sight of either end point. Score for sight of either £ >5 or k<11

Al:  Correct solution only {k:k€R,5 <k <11}

(Q11 9MAO0/02, Specimen papers )
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Q10.

Question Scheme Marks AOs
For an attempt to solve M1 11b

Either 3-2x=7+x=>x=... or 2x-3=7+x>>x=_.
Either x=—% or x=10 Al 1.1b
Both 3—23’:741-:?;11::6:1.111:1:3 S?Z?i3=7+x=‘>x=.._ dmal b
For both x= —% and x =10 with no extra solutions Al 1.1b

)
ALT Alternative by squaring:
(3-2x)" =(7+x) =9-12x+4x =49+14x+x M1 1.1b
3x —26x-40=0 Al 1.1b
3x —26x—40=0=>x=.. dM1 1.1b
For both x= —% and x =10 with no extra solutions Al 1.1b
(4 marks)
Notes:

Note this question requires working to be shown not just answers written down. But correct
equations seen followed by the correct answers can score full marks.
M1: Attempts to solve either correct equation.
Allow equivalent equations e.g. 3—2x=—7—-xXY=>Xx=__.

Al: One correct solution. Allow exact equivalents for —; e.g. —l% or —l.é but note.g. -1.33

dM1: Attempts to solve both correct equations.
Allow equivalent equations e.g. 3—2x=—7—x=>x=_.. Depends on the first method mark.

-+ : : : : .
Al: Forboth x= 5 and x =10 with no extra solutions and neither clearly rejected but ignore any

attempts to find the y coordinates whether correct or otherwise and 1gnore reference toe.g. x =-7
(from where y = 7 + x intersects the x-axis) or x=1.5 (from finding the value of x at the vertex) as

“extras . Allow exact equivalents for —% eg. —1% or —l.é but not rounded e.g. -1.33

: ‘ . : : 4
Isw 1f necessary e.g. 1ignore subsequent attempts to put the values 1n an mnequality e.g. = <x<10

4
Butifeg x= -3 1s obtained and a candidate states x = then score A0
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Alternative solution via squaring

M1: Attempts to square both sides. Condone poor squaring e.g. (3— be)z =9+4x or9+2x
Al: Correct quadratic equation 3x’ —=26x—40=0. The “=0~ may be implied by their attempt to

solve. Terms must be collected but not necessarily all on one side so allow e.g. 3x" —26x =40
dM]1: Correct attempt to solve a 3 term quadratic. See general guidance for solving a quadratic

equation. The roots can be written down from a calculator so the method may be implied by
their values. Depends on the first method mark.

Al: Forboth x= -% and x =10 with no extra solutions and neither clearly rejected but ignore any

attempts to find the y coordinates and do not count e.g. x = -7 (from where v = 7 + x intersects the
x-axis) or x =1.5 (from finding the value of x at the vertex) as “extras™. Allow exact equivalents

for —% e.g. —1% or —1.3 butnote.g. -1.33
A : : i : -
Isw 1f necessary e.g. 1ignore subsequent attempts to put the values in an inequality e.g. & <x<10

then score A0

2 4 2 :
Butifeg x= -3 1s obtained and a candidate states x =

(Q01 9MAO0/02, June 2022)
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%‘:ﬁgg‘r‘ Scheme Marks
-~
y
(a) \ RO Y= ‘W’ Shape | B1
(0,11)and (6. 1) | B1
LA
0 >x
)
‘V* shape | B1
e
(b) (-6.1) | B1
a3
n0.25) (0.25) | B1
gt
‘ g
(3)
(c) Oneof a=2 orb=6 Bl
a=2andb=6 Bl
(2)
(7 marks)
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(a)
Bl

Bl

(b)
Bl

Bl

Bl

A W shape in any position. The arms of the W do not need to be symmetrical but the two bottom
points must appear to be at the same height. Do not accept rounded W's.

A correct sketch of y =f(|x])would score this mark.

A W shape n quadrants 1 and 2 sitting on the x axis with P'=(0.11)and Q' = (6.1) . It 1s not necessary
to see them labelled. Accept 11 being marked on the y axis for P'.Condone P'=(11,0) marked on the
correct axis. but Q'=(1.6)1s B0

Score for a V shape in any position on the grid. The arms of the V do not need to be symmetrical. Do
not accept rounded or upside down V's for this mark.

Q'=(-6.1). It does not need to be labelled but it must correspond to the minimum point on the curve
and be in the correct quadrant.

P'=(0,25). It does not need to be labelled but it must correspond to the y intercept and the line must
cross the axis. Accept 25 marked on the correct axis. Condone P'=(25.0) marked on the positive y
axis.

Special case: A candidate who mustakenly sketches y=-2f(x)+3or y =-2f(-x)+ 3 will arrive at one of the
following. They can be awarded SC B1B0B0

(c)

B1

e
/
v
o=
-

e =
/‘
\\.
/
v

\ / \
/ \ / ‘o.-w)

(0.-19?/ \ / \

Either statesa=2or b=6.

This can be mmplied (if there are no stated answers given) by the candidate writing that y = _|x —¢6|-1
or y =2|x—_|—1.If they are both stated and written, the stated answer takes precedence.

States botha=2and b=6

This can be implied by the candidate stating that y = 2|y —g|-1

If they are both stated and written, the stated answer takes precedence.

(Q24 6665/01, June 2014)
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