Mark Scheme

Q1.

Q2.

Question

Working

Answer

Notes

(a)

m*—8m+ S5m—40

AMark
il

M1 for any 3 comect terms or for 4 out of
4 correct terms 1gnonng signs

form’ —3m .__or

for .. — 3m—40

m-— 3w —

40

Al

(®)

(1 +4)

[t

B2

If not B2 then award B1 for

Sv+ 4 ory(5+20p) or

via + 4v) where g 15 an integer and a =0
or

(1 + by) where b 1s an integer and
b£0

(c)

Bl

(d)

Eg 6x—150r 12x-300e

M1 for expansion of a correct bracket

2%x3(2x—-5)=9—-xo0e
or

2(6x—15)=9—-x0e ar

g x
32x-5)=--oe

M1 for removal of fraction or separating
fraction (FHS) in an equation

2x+x=9+300sar

x 9 ..
bx+—=—+130e
2 2

MI fi (dep on 4 terms) for terms 1 x on
one side of equation; number terms on
the other

Al dep on at least M2 awarded

Tatal 9 marks

(Q07 4MA1/1H, Jan 2020)




Q Working Answer Mark Notes
(a) 20-5x(=7-3x) 3 M1  for expansion of bracket
Eg 20-T7T=—-3x+5x M1 ft from a 4-term equation
or for a correct process of 1solating
—3x+3x=T7-20 terms in x on one side of the
equation and numbers on the other
side
6.5 oe Al dep on M1 awarded and from
correct working
(b) 2 M1 for any correct partial
factorisation with at least 2
factors. one of which must be a
letter or the correct commeon
factor with no more than 1 error
mside the bracket
8m” o (2m + 3g°) Al
@@ | (yz6)(y=8) 2 M1
v—8)y+6) Al
{c)(11) 8.—6 1 Bl  must ft from their factors m (c){1)
Total § marks
(Q07 4MA1/1H, Nov 2020)
Q3.
Q Working Answer Mark Notes
a P 1 Bl
b K 1 Bl
c 0d" 2 B2 B1 for 2 out of 3 terms correct mn a
product
d|4x=2-Toe M1  accept as an equation or with wrong
mequality sign.
x=—125 2 Al oceallow (125, (H)w®)

Q4.

Note: award M1AO for an answer on
the answer line of —1.25 with no sign
or the incorrect sign eg x = —1.25,
x=-125

Tatal 6 marks

(Q01 4MA1/2H, Nov 2020)



Working Answer |Mark Notes
410 2 B2 (Bl for 4¢ or ke'”)
A correct first step eg M1  orfor 16)F where p #—4
o [2] or
2 16 ) 0. 0625
2} 16
or | — 1 or —
. -1‘ A _V
’ 4
1 1
or | — | o —
v
) (%)
4y -2 5-3x . M1  for clear intention to multiply all
egl2x 3 —12x =12x6ar terms by 12 or a multiple of 12
egddx—-2)-3(0-3x)=12 =6 or
or to express LHS as two fractions
4(4x-2) 3(5-3x) over 12 or amultiple of 12 oras a
eg B 12 (=6)or single fraction with a denominator
- of 12 or a multiple of 12
_7
4(41 2) 33(‘3 3%) (=6) ce (if expanded numerator, allow one
12 51gn error)
eg 16x—8—-15+9x=6x12 M1 expanding brackets and
multiplying both sides by
denominator with no more than
one sign error
eglox+9x=T72+8+ 15 M1 for correct rearrangement of a
correct equation with terms m x
isolated
38 4 Al  oe. award full marks for a correct

answer 1f at least M1 scored

Total 8§ marks

(Q11 4MA1/2H, Nov 2020)




correct answer scores
Jull marks (unless from

obvious incorrect
warking)

Q Working Answer Mark Notes
(a) | 6x* + 9x — 3% — 5x 2 M1 expansion with at least 3 correct terms
(must see for example. 6x* and not just
3x = 2x)(can assume that no sign m
front of a number 1s a + 1f terms written
in a list or table)
Working not required, so 3+ 4x Al ordx+3x%orx(3x+4) or x(4 + 3x)
correct answer scores
Jull marks (unless from
obvious incorrect
warking)
(b) 2 M1 Correct first stage in rearrangement
ptd=ator—ar=—d—p
at d
r 225 o
a a a
Working not reguired, so +d Al d —p—d
2 9 r=2 oe eg 1=2+% o ="27% Muet
correct answer scores a a a —a
Jull marks have “t =" erther in working or on
answer line
@) | W xw" =t 2 M1 A correct first stage simplifying at least
s n . one index in a correct equation
or w =w =w or
TR
oUW W =n a clearly correct subsequent
S+ -
W ] stage showin
ar —=w"" qe £ £ .-
W correct use of a mule of indices
or5+n—-3=10 eg W x W =1l and w = w07
or
or2+n=10 _ -
a correct equation using indices only
or 5+mn=13
‘orking not required, so 8 Al  accept w®

(trial and error gains full marks 1f
correct and no marks 1f incorrect unless
a rule of indices 1s clearly shown)

Total 6 marks

Q6.

(QO05 4MA1/1H, June 2021)




Q7.

Q Working Answer Mark Nauotes
@ |6 -D+50-1) 2 | Ml for (6y+ 5)(y = 1) or (6y = (¥ = 5)
or or (ay+ 5){(by — 1) where ab=6 or
w6y +5)—1(6y +3) Sb—a=—1
or (6y + p)(y + g) where pg =—5 or
6g+p=—1
Condone use of a different letter to y
Correct answer scores 6y +30—-1) Al oe
Jull marks (unless from
obvious incorrect working)
(b) | 8w— fiv=2f 43 0e 3 M1 for mmltiplying by denominator and
expanding in a correct equation
Bw—3=2f+ fwoe M1 for gathering terms in fon one side
or and other terms the other side in a correct
2f — fiwv=3—8woe equation
ft their equation dep on 2 terms in f and
two other terms
Carrect answer scores 8w-—3 Al 38w
Jull marks (unless from 24w oe accept f = 7w o¢
obvious incorrect working)
(c) , [ 7 3 M1
4(x" —2x)+7or 4[x2 —2x+Z oe
. £
.. M1 for a complete method
a[(x-1)-1"]+7 oeor
1 2, !
4[{1—1] -1 +—:| oe
4
Correct answer scores 4(x— 1)2 +3 Al allowa=4.b=—landc=3
Jull marks (rmless from
obvious incorrect working)
Total 8 marks
(© | @ +2bax+b'a+c 3 M1 for correctly expanding a(x+b)’ +¢
ALT to give ax® + 2bax+ b’a+ ¢
2ba=-8and Pa+ec=17 M1 for a complete method (equating
coefficients)
Correct answer scores 4(1-_1]3 +3 Al allowa=4.b=—landc=3
Jull marks (unless from
obvious incorrect working)

(Q17 4MA1/1H, Nov 2021)




Q Working Answer Mark Notes
(@) |n"—6n+4n—-24 2 | M1 for anv 3 correct terms or
for 4 out of 4 correct terms 1gnoring signs
ar
for > —2m ... or
for  —2n—-24
n'—2n—24 Al oe
(b) | 8x—12 i | M1 for correct multiplication by 4
or ar
3 5 separate fractions on the RHS
—X——oeor 0.75x—1.250e
4 4
S8x—3x=-5+120co0rdx="7o0e M1 ft (dep on 4 terms) for terms in x on one
or side of equation and number terms on the
21‘—il'=—§+3 or other
4 4
2x—0T75x=-125-30e
7 2
< Aloedepon M1 14or ].E oe
Total 5 marks
(QUO5 4MA1/1H, June 2022)
Q8.
Q Working Answer | Mark Notes
d=-2 6 | M1 for commeon difference

(3, =)= [2(177)+(n-1)(~2) Jor
(s, :}%[354—2n+3]or

(s, =}§[355—2n] oe

M1 for correctly substituting 177 and —2 mto

{5n=}§[3a+{n—1}d]

;[2{1??]+{n—1][—2}]={n—2}><180

M1 dep on M2 for equating S, with (n—2)=180

Egs
2n* +4n—-T20=00r
n° +2n—360=00e

Allow n° +2n =360

Al (dep on M3) writing a correct
3-term quadrafic expression in
form ax’+ bx + ¢ (= 0)

allow ax? +bxr=c¢

Es
(x—18)(x+20)(=0)

—Ei«.,'lf—:txlx—%{)

2

xX=

eg.
(x+1)° —(1)" =360

M1 (dep on M2) for a complete method to
solve their 3-term quadratic equation

Allow one sign error and some

sumplification — allow as far as

—2+.J451440

3
.

18

Al dep on M3 for 18 only

Total 6 marks




Q Working Answer | Mark Notes

357 andd=2or 6 M1 for identifying extenior angle
AIT [ga=3andd=2 sequence for at least 3 terms and

d =2 or first term and commeon difference

(S, =]I—£[3{3)—{I1—1]{2}I] or M1 for correctly substituting 3 and 2 into
\ 1 p
(S =}E[6+ln—2]or {Sﬁl—,[lﬂﬂn—l}d]
n 2 2

(s, =]§[4+2n]0e

Ay M1 de M2 fi ting S, with 360
2[23)+(n-1)(2)] =360  on M2 for equating 5, wi

Es Al (dep on M3) writing a correct 3-term
M +4An—T20=0o0r quadratic expression in
7t +21—360 = 0 oe form ax’ + bx + ¢ (= 0)

, allow ax’ + bx =
Allow n° + 21 =360 aHowar mox =«

Es M1 (dep on M2) for a complete method to
(x—18)(x+20)(=0) solve their 3-term quadratic equation

- Allow one sign error and some
—2x+/27 —4x1x-360

x= 5 simplification — allow as far as
) 2+J4+1440
eg 2

(x+1)" =(1)" =360

18 Al dep on M3 for 18 only

Total 6 marks

(QU23 4MA1/1H, June 2022)

Q9.



Q ‘Working Answer |Mark Notes
Tx+3y=3 2lx+9v= 9 3 M1 a correct method to eliminate x or y
or - L )
9x—3y=2I 2x—Ty =49 multiplying one of both equations
so that one variable can be
elinunated (allow a total of one error
oreg Tx+3(3x-7)=3 or mn multiplication) and the correct
. operation to eliminate
[ T+y) o or
?! ‘ +3y=3 for substitution of one variable into
the other equation.
If first M1 gained then M1 dep on M1 for a correct method to
they can substitute an calculate the value of other letter eg
incorrect value if from “correct substitution or starting again with
method to gain this elinunation
mark.
x=1.5, Al oe depon Ml
y=-2735
Total 3 marks
(QU10 4MA1/2H, June 2022)
Q10.
Q Working Answer Mark Notes
(1) [(x=3)(xx8) 2 Ml or(x+a)x+b)whereab=-240ra+5b=>3
(x—3x+8) Al
{11) 3.-8 1 Blfi Must fi from their answer to (1)
ft from their incorrect factors in the form
(x+talixth)
Total 3 marks

Q11.

(QU11 4MA1/2H, June 2022)




Q Working Answer Mark Notes
(a) 3t +126° 2 B2 for 3" +12¢°
(B1 for 3¢* or 12&7)
(b)(1) 2 M1 for (x+9)(x*1)
or for(x+a)(x+b) with ab=-9 or
a+b=§8
(x+9ix-1) Al for correct factors
(11) 0.1 1 Bl ft dep on factorising in the form
(x+p)x+gq)
Total 5 marks
(QUO5 4MA1/1HR, June 2022)
Q1l2.
Q Waorking Answer | Mark Notes
(a) 10p=3p—5 or 3 M1 for a correct first step — multiplving both sides by 10
cElp=apmoo correctly or writing the RHS as 2 terms each over 10 or
p= 3_P o2 oe each term as a decimal [must be 1n a correct equation]
10 10
eg p=03p—-03
eg l0p—-3p=-5 Milft (fta 3 term equation)
or Tp=-5 for collecting terms in p on one side and number the other
ip 5
or p——=—-—
P 10 10
or 0.7p=-025
5 Al  (dep on at least M1)
. 5
7 for —;oe_ accept -0.71{4 )
allow —0.7 if yvou have seen —% or—5=7
(b) 1 1 Bl




(©)

I [t
-

(]

¥ 0.5y 1. yx! l
for — oe eg — 05y x - . -
2x x 2 2o

If not B2, award Bl for 2 of number. x. y correct eg —
X

1
where & #— or
2
2
.1I
—— where m=1 or
] ™
2x
5
0.5y ar
P
where p=2) oe
2x

[one term can be mussing with 2 correct for Bl]

(d)

Sed*(2¢* +3d%)

[

for Sed?(2¢* +3d%)

B1 for a correct partial factorisation eg 5(2¢°d” + 3¢d”) or
cd*(10c” +15d%) or 5d°(2¢° +3cd”) or 5c(2c°d* +3d*)
or

Sed(2c*d + 3d7) etc

or Jed*(a 2 term expression with just one error)

Total 8§ marks

Q13.

(QUO6 4MA1/2HR, June 2022)




Q Working Answer (Mark| Notes
(a) 2 1 Bl
(b) 8a’ 2 B2 for 84°

If not B2 then B1 for 8a°

where k£ 3 or ka° where k<

8

(c) | x(Gx+4)= 15x" + 20x 3 M1 for a correct intention to

or 5x(2x—1)=10x" - 5x multiply all 3 factors by

or Bx+4)(2x—1)=6"—3x+8&—4 multiplying 2 factors only.

(= 6x" + 5x —4) allow one error

(15x" +20x)(2x 1) = 302" —15x" +40x" —20x oe M1  (dep)ft for expanding by the

(102 —5x)(3x +4) = 30x° +40x* —15x? — 20 oe ?:fii;tf; dailf;: j;;;fgﬂ

Sx(6x” +5x—4) = 30x° + 25 —20x oe in one stage and will get to
30x" —15x7 +40x” —20x
without firstly expanding two
factors — this gains M2_ allow
one error)

" . Al 1sw correct factorisation

3027 + 2527 — 20x (30x° +25x" —20x must be

seen previously to award 3

marks) eg

3(6x° + 5x° — 4x)

x(30x% + 25x — 20)

x(6x + 5x —4)

Correct answer scores full marks funless from
obvious incorrect working)

do not 1sw mcorrect
simplification
eg
3003 + 25x2 — 20w = 6x° + 5x7 — 4x
gets M2AQ
Total 6 marks

(Q12 4MA1/2HR, Jan 2023)

Q14.



Q Waorking Answer |Mark Nuotes
(a) |8x*+ 20x—6x*+9x 2 | M1 3 correct terms or all 4 terms
condoning incorrect signs
2xt + 20y Al
(b) }-5 xy" = }.-'--“ ar J_--l x P = }:'-3 or 2 | Ml Useof 1 mle of indices ora
cofrect equation in 1
5+n-6=13 v L
14 Accept ¥
(c)1) |Tr—2t=T+8oeegdt=15oe 2 | M1 Terms in f on one side and number
terms the other side —may be in
an equation or the mcorrect
mequality sign or an answer of
f=3oregr=3
t=3 Al Must be a correct mnequality given
as answer
(11) opencircle] 1 |Blft Allowa line witlmuE an arrow 1f 1t
att=73 reaches to at least —5, with an
and a line arrow it can be any length
with an
arrow to
the left

Total 7 marks

Q15.

(QO05 4MA1/2H, Jan 2021)




Q Working Answer |Mark| Notes

a 9a-7 3a-7 . 3 |M1 For clear ntention to multiply all terms
(V] eg 20x 520 =20x4.53(=91) by 20 (or 4 x 5) aramultiplieyoflﬂoe
or to express LHS as two fractions over
or eg 49a-T)-5(3a-T)=20x455 20 (or 4 = 5) or a multiple of 20 oe or
as a single fraction with a denominator
of 20 (or 4 = 5) or a multiple of 20 oe

eg 49a=7) 5(3a-T7)

or 5 (=4.55)
20 20 if expanded numerator, allow one error
49a-T-53a-7
or eg 2007N=0a=1N (_4 55
20
eg 36a—28-15a+35=20x455 or M1 Expanding brackets and multiplying by
2la=84 oe denonmunator with no more than one
s1gn error
4 Al dep on Ml
(b)] . _ ac+8 4 [M1 for removing square root
3+c
3 PE +CP: —ac+8 M1 for multiplying by denonunator and
expanding in a correct equation
fP: —ac =8_3P: m-3P3 —8= ﬂc—@: M1ft for gathenng terms in ¢ on one side and
other terms the other side

ft their equation dep on 2 terms in ¢
and two other terms

g-3p° Al ip' -8
r—a a-p

,.‘I_
n
s
=]
A
'
[l

Toatal 7 marks

(Q14 4MA1/2H, Jan 2021)

Q1l6.



Q Working Answer|Mark Notes
[ oyl_4 | (Bx+2)(3x-2) M1 for erther M2 for
|32 _ BT e
L 3x"=13x-10 | (Gx+2)(x-3) (3x + 2)(3x—2) or 9x) — 4 )
Ge+26-9) | GE e
. - 1
([ o®-4 ) Bx+2)(3x-2) ML for )
| 7 IR MY — )
L 3x"-13x—-10 | (Gx+2)(x-3) Gx+2)(3x—2)
and
(3x+ 2)(x—9)
E.z. of denomuinators M1 (indep) ft their fractions for use of a
(3x— 2){3;,;3 —13x-10)(x—1)or correct common denominator for 2
(3x—2)(3x + 2)(x—35)(x—1) or fractions with algebraic denomunators
9x" =34x" +41x" + 24x— 20 or NB: fractions need not be simplified
(Bx+2)(x—-3(x—-1Dor
3x’ —16x” +3x+100r
Bx—-2x—-x—Dor
3x° —20x" +27x—100r
(x=3)x—-1) or ¥’ —6x+5
x—1-7(x-5) x-1-Tx+35 M1 for a correct fraction with a correct
(x=9(x-1) at (x=5)(x-1 o guadratic denominator — may or may
x—1-T(x=5) x-1-Tx+33 not be expanded which leads to a
- F — correct answer
x” —6x+3 x —6x+5
2107-3x | 5 A1 34—
20773 |2 acc-eptﬂ oe; 1f denominator
(x—5)(x—1) (x—5(x-1)
15 expanded then it must be correct
Total 5 marks
(Q21 4MA1/1H, Nov 2020)
Q1l7.
Question Working Answer Mark Notes
egnm—m—1Vor(n+ 17 -» 3 M1 for setting up a correct
algebraic expression (any
letter can be used)
egn—m+2n—1lor M1 Correct expansion of
w+2n+1-w brackets and correct
signs or a cotrect result
eg 2n—1lis Al deponM2 foreg2n—1
always odd or2n+lor—(2n+1)oe

and a suitable
conclusion

SCBI1 foreg
(2nP—(2n—17or
(2n+ 102 — (2n) oe

Total 3 marks




(Q17 4MA1/2H, Jan 2020)

Q18.
Q Working Answer [Marl]y Notes
eg2n.2n+2,2n+4 3 M1 for 3 consecutive even numbers in
or 2n—2,2n, 2n+ 2 etc algebraic form (any letter can be used)
eg M1 for the sum of the squares of the largest
1) +n+4) (=4n" +4n" +16n+16 and smallest even numbers and adding ar
=81 +16n+16) the square of the middle even number
multiplied by 2
ar (no need to expand or simplify for this
22n+2) (=2(4n" +8n+4) mark)
=8n" +16n+8)

or
202n+2)" +8 (=2(4n" +8n+4)+8

=8n" +16n+16)
eg(2n)’ +(2n+4)’ =8n" +16n+16 Correctly Al dep on M2 for use of algebra to show
and 2(2n+ 2)3 +8-8n 4161416 shown correct conclusion
or- . , (SCB1 foreg (p+ 4P +pPor 2(p + 2) or
(2n) +(2n+4) =8 +16m+16 Wp+2)+8)

and 2(2n+2)° =81 +16n+8

2 iRl L 1E Ly (SCB2 for use of
and 81 +16m+16—(8n +16n+8)=8 cg (047 +p2 =2+ 8p + 16
o o and 2(p + 2 +8=2p>+8p + 16
(2n) +(2n+4) =8 +16n+106
and 81" +16n+16=81r" +16n+8+8 If the student shows this

_ 2(2N+2)g .3 and also says "1t 15 _
true for all numbers. so 1t must be true for

or even numbers™ oe or

2(2n+2)* +8=8»n"+16n+16 and definesp.p+2.p+4

S +16n+16 =4 + 4% +16n+16 as even numbers, then this would gain
M2A1

=(2n)’ +(2n+4)’

Working required

Total 3 marks

(Q19 4MA1/2HR, Jan 2023)

Q19.



Q Working Answer | Mark Notes
a=8 d=17 4 M1 can be implied
100 . M1
(S0 =}T[_2><8+(1{]0—].)><?] (=35430) or
49
(Si =)= (2x8+(49-1)x7) (=8624) or
50 ) )
(S5 =}T[_2><8+(:|0—].)><?] (= 8979)
‘35450 —"8624" or M1
354500 — 8975 + (B + (50— 1)=T)
26 826 Al
Total 4 marks
Alternative scheme
(tn=)Tn+1 a=8andd =7 4 M1 can be implied
(uso=) 7= 30+1(=351)or (us0=) 8 + (30 — 1)=7 M1
(ww0=)7 = 100+ 1 (=701 (=351)
%('3514'?01') j—j[ﬁlxjil+{il—ljx?] M1
26 826 Al
Tatal 4 marks

Q20.

(Q24 4MA1/1H, Nov 2020)



Q Working

Answer

Mark

Notes

atd=83.a+4d=13 oe

M1

for at least 1 correct equation or
ford=135

a=T7.d=15

Al

both values correct

AT
Y 0x7+(N-11.5) =292

(eg 3N2 + 25N ~1168 [= 0]
or 1.5N?+12.5N— 584 [=0])

M1

A correct equation for the total

of the first N terms of the

series with a and 4 substituted in.
The mark can be gained by

using their values of @ and &

even if no previous marks awarded.

eg BN+ 73)(N - 16) [=0]

254425 —4x3x—1168

V=]

23

M1

A correct method dep on the
previous M1 for solving

their 3 term quadratic equation
using any correct method
(allow one sign error and some
simplification — allow as

far as—_gsﬂm) oe
(may be = or just +) or 1f
factorising, allow brackets which
expanded give 2 out of 3

terms correct, or 1if completing
the square allow as far as

the stage

3(N+2)? -2 ~ 1168 (= 0)

Working required

16

Al

dep on M2

Total 5 marks

Q21.

(Q23 4MA1/1H, June 2021)



Working Answer Mark Notes
12 241 12 —2-1 3 | Ml for showing a correct method
® or ® ; isi i
ﬁ— " -JE . ﬁ 1 Z 1.5 n for rationalising th-e de.r.lon.unamr
and and dealing with {ﬁ)
42 or Eqﬂ?or A/32 oe
Es 12\E+]2— 4\[301- B-Jf+ 12 M1 dep expression must be m surd
22 +12-248 or form
1242 +12—-4/32 o0e
Eg 1zﬁ(+12) _ 4{ _ SJEHIZ) _ Shown Al t?lep on M2 for showing \f.rcrlf'jng
- to given answer (they may dismiss
2 % 2(+12) = 2432(+12) the +12 and just deal with the surd
part for this stage)
or
2J2(+12) = 24/8 = 64f8(+12) - 248 = 4 f8(+12) =
2JAx8(+12) = 2432(+12)
or
1242(+#12) 432 =342 x2(+12) - 32 =
2432(+12) oe
Note
82 =24/47 x2 or 24f16x2 or +f32x4 or f64x2
22 =34 %2 or 3162 0r 4329
Total 3 marks
(QU16 4MA1/1H, June 2022)
Q22.
Q Working Answer Mark Notes
w+3v=53—2xoe M1  multiplying both sides by (x + 3) and
expanding the brackets correctly
egxy+2x =5-3y M1 fidepon 2 terms on left and (5 — 2x)
on right, for collecting all x terms on
one side and non-x terms on the
other side
egx(y+2) =5-3p M1 ft dep on 2 terms in x, for factorising
for x
5-3y 4 Al 5-3y
x= oe allow as answer so long as
2+y 2+y
: -3y
previously seen x = -
2+y
Total 4 marks




(Q15 4MA1/2H, Nov 2020)

Q23.
Q Working Answer Mark Notes
(a) 5 3 M1 or for one of a. b or ¢ correct
2(x"—6x)+3 ar OR expanding a(x” + 2bx + b%) + ¢
. 3
2{x"—6x+=)
2 M1 or for two of a. b or ¢ correct
21 (x-3) —9}+3 o1 OR-12=2gbor3=ab’+¢
2 2 3
2 (x-3) -3 +T:| oe
2 (x-3)-15 Al accepta=2,b=-3¢c¢=-13
(b) (—1.-15) 2 B2ft eg accept [their —b — 4] for the x-coordinate

or [their ¢] for the y-coordmate
(B1 ft for one comect coordinate)

Total 5 marks

Q24.

(QU23 4MA1/1HR, June 2022)



Q| Working Answer Mark| Notes

[e(x)=] 2(x—3)* -5 4 |B2 fora=2,b=3andc=>5 comrect (stated or shown)
(Bl forone of a=2.5=3 and ¢ = 5 correct)
stretch v direction scale M1 Stretch and a correct description of the stretch or
factor 2 oe [ft their a] transla;iun and a correct description of the
) translation
or translation NB: mmust include the word translation (or
[ 3) translate) and stretch
| 1 (ft correct
=)
use of their & and ¢) oe
Correct Al  Stretch v direction scale factor 2
transformations (3
followed by translation | I oe eg

in correct order

/

f
translation | OJ . stretch SF2 mn y direction
\

followed by translation | _ |
LY -3

Tatal 4 marks

[e(x)=] 2(x—3)* -3 4 |B2 fora=2. b=3andc=>3 correct (stated or shown)
At Bl foroneof a=2. b=3 and ¢ = 5 correct)
o 30 M1 A correct description of the stretch or the
translation | ) s J translation

(ft correct use of their

b and 0.5¢) oe or
stretch v direction scale

factor 2 (ft their a)

Correct Al
transformations
in correct order

If \
Translation | 35 oe followed by
\—2.5,

stretch y direction scale factor 2
Taotal 4 marks

(Q22 4MA1/2H, June 2021)

Q25.



Q| Working Answer Mark Notes

a |5—(x+g)+9oe M1 may be seen in working eg —[(x — 3)* — 9 —3]
or
p—(x—3) oe or
or expanding p — (x — g)* correctly and equating one of
p—g gy —x° the coefficient of x or the constant term
and one of
2g=6or
p-g’=5
14— (x—3)° 2 |Al fully correct

SCBI1 for (x—3)*— 14
bleg (x—3P=14-y M1 correct steps to 1solate their bracket
ft from (a) dep on expression in form £p = (x — g)°

Jor (v —3)° = 14 —x]

y=3+ \f’m M1 complete method to find v in terms of x or x in terms
of y. Condone + for =

[ory=3= 14-x ] ft from (a) dep on expression in form =p = (x — g)°

(i) =) 3 - J14—x M1 for the correct inverse

ML method to solve 0 < 3 — y/14—x or a lower bound
of 5 clearly shown. eg x = 3 as part of the answer

S=x=14 5 |Al cao
Total 7 marks
(Q21 4MA1/2H, Nov 2020)
Q26.
Q Working Answer | Mark Notes
(a) | 7—3(x*— 4x) 3 M1  or for one of a, b or ¢ correct
T—=3[(x—2y—4] M1  or for two of a, b or ¢ correct
19 —-3(x-2) Al
(b) (2.19) 1 Bl  fi their expression
Total 4 marks

(Q20 4MA1/1H, Jan 2022)

Q27.



Working Answer Mark Naotes
dx+3)x-3) 2x-1(x-3) 4 | M2 for factorising at least 2
cg 71 . (x+3)(x—5) of the quadratics
correctly — could be
g B L0949 implied by 2 factors
r+2 cancelled correctly
(M1 for factorising at
least 1 of the 3
quadratics correctly)
(4x+3)x—-3)+(29—4x)(x+5) M1 for wnting the correct
cg t5 fractions over a common
oe denominator of
43 —9x—9+145+9x — 4> (x+ 3) with or without
or eg brackets removed — need
x+5 not be 1 simplest form.
oe Could be written as 2
separate fractions.
Correct answer scores full marks 136 Al
(umless from obvious incorrect F

working)

Total 4 marks

Q28.

(Q26 4MA1/2HR, Jan 2023)




Q Working Answer [Mark Notes
20 2(x+6) 3 | M1 for wnting the first two fractions with a
g 1 —136 - “—136 oc o commeon denommator (may be a single
20 2x+6) denominator) or multiplying both
21X
. . . oe fractions by and wrniting over a
(x—6)(x+6) (x—6)x+6) . -
common denominator
or
20(x—6) 2(x+6)(x—06)
2 - 7 DI
(x-=36)(x—-6) (x —36)(x-06)
20-2(x+6)
———— o=
(x”—36)(4-1x)
8-2x 1 ) M1 for simplifying first 2 fractions to a single
€8 I —136 ’ 4y or fraction and expanding and simplifying
a7 . numerator — must be correct, and showing
—2x
y ) . : 1
0
(x-6)(x+6) 4-x intention to multiply by i
20x—2x" — oF
‘?‘r o481 oe expanding the numerator of the full
(x"=36)(x—6) 4-x solution and writing as a single fraction
§-2x
(C—36)4-1)
2 Al 2
. ogeg ————
=36 & =6)(x+6)

Total 3 marks

Q29.

(QU23 4MA1/2HR, June 2022)




Q Working Answer Marly Nates
(a)|g(2)=T=2-6(=8) 2 M1
or5(7 %2 —6)2—10(7X2—6)+7
Working not required, so correct answer scores full marks 247 Al
(bllegyv=5(x*-22)+7 eg x=30"-21+7 4 M1 y—=7 4
) 7 . 7 or eg =x —2x
or .1‘=5(x'—21'+§) oe or x=5("-2y+—-) -
Ey =S 17 g 301 -F) 7 o W g 2
ar y=5 (.1-—1)3—13+—] ( 2 o 7 o
\ 5, x:5|ll[}-‘—1) -1 +§Joe = (x—1)* -1
o€
a_ y—2 y x—2 M1 . Y-
(-1p=12 = o¢ (-1 =T== oe or eg {x—])':J ?+1
Working not required, 50 ra.?'recr answer St_“oresﬁﬂf - 2 Al Must be in terms of .
marks(unless from obvious incorrect working) 1+ 5
_ oeeg 1+, ||"—‘7 +1
5
(NB: f1(x)=
1= — 15 3 marks)
b
Alternative for (b) Total 6 marks
lLetx=3"—-1v+7[=]2* - 10v+(7T—x)=0 oce 4 |M1
10+ ,/100- 20(7- x) Ml
1' =
) 10
x- 2 M1
1+
5
Working not required, so correct answer scoves full marks - 2 Al Must be in terms
{unless from obvious incorrect working) 1+ 5 of x

Total 6 marks

Q30.

(Q24 4MA1/1H, June 2021)



Q Working Answer NMark Notes
eg (fe(x)=)(2x+1 ) -4 4 | M1 for finding fg(x)
eg 4x° +4x—-3 (>0) or M1 For a correct expansion and fg(x)
Ax* +4x—3(= 0) written as a 3 tenm quadratic
2 or
ar [21_-';1 ) >4or a start to write quadratic in correct
(2x+1)" =4 form for completing square
3 1 1 Al for finding the two correct critical
2 oe (and) 2 o¢ values (dep on previous M1) (values
seen with any signs between)
3 1 Al two fully correct inequalities, oe (dep
TET YTy on 2nd M1)
Total 4 marks
(QU19 4MA1/2HR, June 2022)
Q31.
Q Working [Answer [Mark] Naotes
4x(5-x)or5=(2x—1)or 4 | MI for setting up a correct algebraic

20—4x or 10x— 5 oe

expression for area 4 or area B
(could be seen as part of an
equation)

(condone lack of brackets for
multiplving if meaning 1s clear for
this mark only)

10x+8x=40+ 5 ar
—5—40 =— 10x— Sx or
18x=45or

—45=-18x

or

4+ 5x=20+250e

one from: and one from: M1 for expanding 2 sets of brackets
45—x)=20—4x (2x—-1D=10x->3 correctly (one for each shape)

or or [allow =2 or =2 for the wrong
2x4(5-x)=40-8x |[2=x3(2x-1)=20x-10 shape for this mark]

or or Need not be in an equation at this
05=x45-2)=10-2x |05 =52x-1)=5x—-23 stage.

oe oe

eg M1 for a correct equation with terms

in x on one side and number terms
the other side

Working required

Al oe depon M1

Total 4 marks

(Q02 4MA1/2H, Nov 2021)




Q32.

Q33.

Q Working Answer Mark Notes
(a) 8 1 Bl
(b) 11 1 B1 accept x*'!
{(c) Qb 12 2 B2 for all correct
B1 for two correct from 8 or k% or m'?
Taotal 4 marks
(QUO9 4MA1/1H, June 2022)
Q Working Answer Mark Notes
( 12 ) 4 | M1 for a correct factorisation of the
—-q \ = 2 & |+ gor expression of b = g (must be stated)
s
4 ~ At
—q[xl —]——T—EJ oe
q q
[/ 5 e M1 for starting the correct process to
—g|| x——= ] ..... 08 or complete the square
| 2g
{ 6 ]'
-g | x——| ... oe
| q
Eg M1 for a complete process of completing
{6 ]3 36 the square. (Does not need to be simplified)
—g X—=— +—+|[j|' o€ or
Loa) 4
[ 12) 144
—g|x——| + —+goe
L 29)  4g°
36 Al oe aand ¢ must come from a correct
q process of completing the square. (Does not
b= g need to be simplified)
6
C =
q
Total 4 marks




Q Working Answer Mark Notes
a — bx” + 2bex — be” oe or 4 M1 for correctly multiplying out a — &(x — )
ALT | - px’ + 2bex — bc® + a oe or
b=g
2be=12or M1 for correctly equating coefficients
a—be =g oe
12 (12 32 M1 for correctly finding a or ¢ (Does not need
c=—ora=g — | +gor to be simplified)
2g \ 2q )
6 6}
c=—or a=g|—1 +q
o g )
36 . A1l oe (Does not nead to be simplified)
a= q
q
b= g
6
L" = =
q

Tatal 4 marks

Q34.

(QU24 4MA1/1H, June 2022)



Q Working Answer | Mark| Notes
@|G-x)(2x+3)= 3 | M1 multiplying 2 factors
10r +15 =242 — 3x (= —234T7++19) on.lyburdonot
* = x( T award if they multiply eg

or (5—x)(2x+ 3) and

(5—x)(x+4)as
(G-xx+dH= their method

allow one error
x+20 - —dx (=—x*+x+20)
or
(2r+3N(x+4=
23+ 8x + 3x + 12 (=241 1x+12)
(2 +TxH15) ()= M1 (dep)R for expanding
—2x3 =82 + T + 28x + 15x + 60 by the third

factor, allow one
further error
or
(2 20)(2x+3)=
—2x* — 332+ 232 + 3x + 40x + 60
or
(2 + 11 +12)(5—x)=
10 — 23+ 35x — 112 + 60 — 12x
—2x* —x* + 43x + 60 Al Dep on M1
ALTERNATIVE
1022 + 15x + 40x + 3 | M2 for a complete expansion
60 — 2° — 323 — 82 — 12x with 8 terms
present, at least 4 of
which must be correct
(M1 for 4 correct terms from
any number of terms)
=2 —x* + 43x + 60 Al




Working Answer Mark Notes
(b) c+3 4 M1 Adding 7 to both sides as a first step or
g+7= or - .
4+ ¢ removing fraction correctly
gd+c)=c+3-T(4+c) or
o c+3_?{4+c)
T d+e  d+c
[ _c+3-28-Tc) |
\ 4+c /
eg dg+oc+28+Tc=c+3 M1 removing fraction and
or expanding all brackets in
dg+ge=c+3-28-Tc oe an equation with no
T more than one error
eg gct+Te—c=3-28—-4g MIlft ft dep on previous MI -
or terms in ¢ on one side
28-3+4g=c-Tc—gc and other terms on the
other side m an equation
—(4g+25) Al 25+4g 3-28-4g
f=—— "~ oeeg ¢ = of r=——— = ge
g+6 —b-g g+7-1

[if ¢ = 1s mussing allow full marks

if seen 1in working otherwise 3 marks)

(SCB2 for an answer of

c:—4—4g :31—4g e
g-1 g-8

SCBI1 1 worlang for

dg+ecg=c+3i-Toeor

og or ¢

deg+cg—28—Tc=c+3 oe

Total 7 marks

Q35.

(QU14 4MA1/2H, June 2022)




Working Answer Mark Notes
2x+yv=0 3 B3 oe for all three correct
2y<5x+1 (B2 oe for any two correct)
Ip+2x24 (B1 oe for any one cotrect)
2x+ y =6 equivalent to v = -2x+ 6oe
2y =5x+1 equivalent to ¥ <2 5x+050e
)
Jy+2x =4 equivalentto y = —=x+—oe
Allow the following inequalities
2x+y <6 oe
2y <5x+1 oe
3y+2x >4 oe
Total 3 marks
(Q11 4MA1/1H, Jan 2023)
Q36.
Q Waorking Answer Mark Naotes
a)(1) Correct line 1 Bl Forx=1.5 drawn
(11) Correct line 1 Bl For y = x drawn
(111) Correct line 1 Bl Forx +y =06 drawn
(b) Correct 1 Bl dep on B3 for correctly shading the
region region R
accept unlabelled or unshaded if clear.
Shading can be “in’ or “out’.

Q37.

Tatal 4 marks

(Q04 4MA1/2H, Jan 2021)



Q Working Answer Mark Notes
@ | (3x£2y)(3x£2y) or Bx)? - (2 2 | Ml
{31*2_1-‘}(3.1‘-2}-‘} Al
() | 7(4x) 8(x+3) T(4x) 8(x+3) 3 | M1 for two correct fractions
2+ 3% T 8(4x) - 8(4x) oe or with commeon denominator
. ar
28x 8(x+3) . 28x 8x+24 oe of a single correct fraction
2x 2x 32x 32x
28x—8(x+3)
———— —oeor
32x
Ix 2(x+3) Tx—2(x+3)
—_— oe or oe
8x 8x 8x
28x—-8x-24 oe of 20x—24 oc or M1 for correct fraction(s)
- ) with bracket(s)
32 32x expanded and dealing
Tx—2x-6 with the negative
Era— oe or signs
20x 24 28x Bx 24
E 0O — —————— 08
32x 32x 32x 32x 32x
5x-6 Al of —6+5x
8x Bx
Total 5 marks

Q38.

(QU11 4MA1/1H, June 2022)




Q Working Answer |Mark Notes
(@) | Sx(x+2) =5x +10x 3 M1 for a correct intention to multiply all 3
) factors by starting to multiply 2 factors
or (.1—1—2)(3:( —4)= only, allow one error
3x-—4x+6x-8
(=3x" +2x-8)
or 5x(3x—4)=15x> —20x
eg M1 (dep)fi for expanding by the third factor,
[(5x* +100)(3x —4) =] allow one error
15x° —20x7 +30x? —40x o
. (some may do the expansion in one stage
or [5x(3x” +2x-8) =] and will get to 15x° — 2002 + 3027 — 40x
15x° +10x —40x without firstly expanding two factors,
or [(x+2)(15x2 —20x) =] allow two errors)
15x° —20x7 +30x* —40x
Al isw correct factorisation

152° +10x2 —40x

eg 5(3x° + 2x° — 8x)

do not 15w mcorrect factorisation
eg 150° +10x —40x =3x" + 227 — 8x




Q Working Answer  (Mark Notes
® |22V 3 |M1  forone of
| 37 J or fourth rooting or reciprocating or cubing
[V
— | or
1\].611' J
o
[ 4096w | +
||
Lo J
-l R
8w | 3w M1 for two of
| ‘ or s fourth rooting or reciprocating or cubing
I
Eu ( y |
or J.‘lj GrlﬁJ
[ % F
e
| 4096w~ |
0.125v%  0.125w7®
o1 or .
W’ ¥y
0125
or - oe
—13“6
v Al allow
— 15 15, -6
gyt ¥y yw 15 -6
? or o or 0.125y w
W
1 15 -5 11'_6 1
of _V W of or §
8 8y g8y owt
Q Working Answer  |Mark Notes
. 2 2
ALTERNATIVE 3 M2  for 2 correct terms
(M1 for 1 correct term)
1,13' Al allow
- 15 15, -6
6 ¥ yw 15 -6
Bw ; or or 0.125y w
w
1 15 -4 11-'_6 1
o _V W or _ or
8 8y By Wt
Total 6 marks

(Q13 4MA1/1H, Jan 2022)




Q39.

Q40.

Working

Answer

Mark]|

Notes

3x(2x-5)=6x" ~15x or

(2x-5)" =4x* —10x—10x + 250r

(2x—5)" —4x? —20x+25

3

M1 for multiplying 3x by (2x — 3) with both
terms correct or

for multiplying (2x — 3) by (2x — 3) with
3 out of 4 terms correct or

for multiplying (2x — 3) by (2x — 3) and getting

4x* —20x . or .. -20x+ 25 (not for 4x* +25)

(6x* —15x)(2x-5) =

25" —30x* —30x* + 75x oe ar

(6x* —15x)(2x=5)=

2% —60x” +75x oe or

3x(4x* —10x-10x+25) =

12x° =30x? —30x* + 75x oeor

3x(4x" —20x+25) =
2x° —60x" +75x

MI1ft (dep) for multiplyving the product of 3x
and (2x — 3) by (2x — 3) with 3 out of 4 terms
correct or

for multiplying the product of 3x and
(2x — 5) by (2x — 5) and getting 12x° — 60x" ..
or ... —60x" +75x

for multiplying the product of (2x — 3) and
(2x — 5) by 3x with 3 out of 4 terms correct or

for multiplying the product of (2x — 3) and
(2x — 3) by 3x with 2 out of 3 terms correct or

Expansion i one stage will lead to
2x* —30x" —30x" + 75x without firstly
expanding two factors — award
M2 for 3 out of 4 terms correct
M1 for 2 out of 4 terms correct

Working required

125 —60x° +75x

Al dep on M1

Tatal 3 marks

(Q13 4MA1/1H, Jan 2023)




Working

Answer

Mark

Notes

(a)

2y—4y+8-)"

M1

for 3 correct terms or
for 4 correct terms ignoring signs

or
i

=2y =¥ or

8-2y—.

§—2y—y°

Al

Any order but sumplified

(b)

SBc(3b’ -Tc%)

(]

B2

fully correct ar

B1 for a correct partial
factonisation with at least two
terms outside the bracket eg
5B*(3b%c - 7¢%) or

Sc (35 — The%) ete

or the fully correct factor outside
the bracket with a two term
expression in terms of b and ¢

mside the bracket eg

SBc(15b —c%)

Tatal 4 marks

Q41.

(QO01 4MA1/2H, Jan 2022)

Q Working Answer Mark Notes
(@ | Bx—1D(x+2)=3x" +6x—x—2(=3x" +5x-2) 3 |M1 fora correct
2 2 mtention to

or (Gx—13x+1) =9 +3x—3x-1(=9x" -1) multiply

or (x+2)(3x+D) =3 +x4+6x+2(=3x"+7x+2) all 3 factors by
multiplying 2
factors only,
allow one error

[(3x7 +5x=2)(3x+1D) =] 9x° +15x —6x+3x" +5x-2 M1 (dep)ft for

5 3 P expanding by

or [(9x" —1)(x+2)=] 9x" +18x" —x—-2 the third

or factor, allow

[(3x% +Tx+2)(3x—1) =] 9% + 212 + 6x 32 —Tx—2 One eror

9x" +18x" —x-2 Al

ALTERNATIVE

Ox” +3x" +18x" + 6x—3x" —x—6x—2 3 |M2 for acomplete
expansion with 8
terms present, at
least 4 of which
must be correct

9x" +18x" —x-2 Al




(b) 82 ) . 32 3 M1 for one of reciprocating or
| -,;_s | | A | simplifying or squaring
2x" ) _
[ 4x'® \l_]
| 64x7y*
R R M1 for two of reciprocating or
(4_1=2 T . | X ‘ simplifying or squaring
xt ) RLY!
647yt
4"
1 10
o1 14
LR
64
16y* Al . 3 16 16x7°
: accept 16V’ x™ or —— or
x* s v xt v
oe
ALTERNATIVE
M2 for 2 correct terms
(M1 for | correct term)
16y* Al - 1 16x7F
. accept 16V x™ or — or
& ept 10) o v
oe
Total 6 marks

Q42.

(QU16 4MA1/1HR, June 2022)




Q Working Answer Mark Nates

dx(3x+ 1) = 12x7 + 4x 3 |MI1 for expanding
or 4x(2x —3)=8"—12x two of the three
or Bx+D2x—3)=6"-9%x+2x-3 (=6’ —Tx—3) factors. allow
one error
(123" +4x)(2x —3) = 24x° —36x" +8x" —12x oe M1 (dep)ft for expanding

by the third factor,

allow one error

(some may do the
eXpansion in one

stage and will get to
24x° —36x7 +8x7 —12x

without

(8x* —12x)(3x +1) = 24x° +8x" —36x" —12x oe
4x(6x’ —Tx—3) = eg 24x° —28x . oe

firstly expanding
two factors)

Working required 243° _ 28+ —12x% Al dep on M1

1sW correct
factonisation eg

4(6x° — T — 3x)
x(24x% —28x - 12)
4x(6x° — Tx = 3)

do not isw incorrect
sumplification eg
24x7 - 28x? — 12x =
6x® — Tx’ = 3x
gets M2AD
Total 3 marks

(Q13 4MA1/1H, June 2021)

Q43.



Working Answer

Mark

Notes

(a)

[

Ml fordn+k{k£—3) or
dxn+k(k£-3)or

nxd+
{(k may be zero or absent)

kk#—3)

4n-3

Aloeeg l+(n—1)doeord xn—3oeor
nx4—-73oe

NB: award full marks for eg
x=4n—3osorx=4xn—-3oeor
x=n=4—-3 oeor nthterm =4n — 3 oe or
nthterm =4 = n—3 oe or
nthterm=n x4 —3 oe

but only M1 forn=4n—3 oe

(b)

Gm+ 5

Bl for3(2m)+5o0eorbm+ 35 or
Ix2m+Soeorbxm+5
Allow 3(2n) + S or 6n + 5 oe

Total 3 marks

Q44.

Q45.

(QUO1 4MA1/1H, June 2022)

Working

Answer

Mark

Notes

3
3><31{i'i—5]

jlilJl—S}

e 3><(3-E)-Hl—ﬁ
2><3 y 33(3“—3}

+/27 to be changed to a power of 3 and
not 3«.@ unless recovered

M1l For2eof

¢ whting 18as2 = 32 oeand 6as 2 =3
OR cancelling 6 & 18 fully

3 1
* wnting +/27 as 3% or 3x3?
s PEERY: ]
OR (427 as(3’)  or 3™

¢ writing 9 as 32 OR 9" a5 3738 gp 3416

36n+10 35 3L30n+6)

or 31 o1 320 or

3 w 35“—‘9
34-r1+'_l5

cE

33 % '_tﬁli—'.c'
-xx-_)’-l-.ll—]ﬁ
eg 36.-9—1'_ =3x y 34n+:?06

abtn+l]
2

M1 For a correct expression or equation
using only powers of 3

{powers of 3 but not necessanly
a single power)

2n—=6

Al oeeg2(n—3)dep on Ml

Tatal 3 marks

(QU24 4MA1/2H, June 2022)




Q Working Answer Mark Notes
(a) 5173y + 4u) 2 B2  for 5V’ (3y + 4u)

(Bl for 5v(3)° + 4w?)
or V(3 + 4uy)
or .1'3{ 1 i‘l‘j + 20w)
or y*(15y + 20u)
or 5y°(...) where there is only one
mustake i the brackets)

(b) | 4%(4-3x)=5—-8xoe 3 M1 for removal of fraction 1n a correct

or 16—12x=5—8xo0e equation

or 4—3x=z—2xoe
4

eg 16—-5=12x—-8x M1 for terms in x on one side and

or 11=4xoe numbers on the other side in an
equation, allow correct
rearrangement of their equation in
the formar+b=ecx+d

or 4—§=3x—2x
4

Al

.[‘\.l
|
Lh

3 11
dep on M1) ce e 2101‘ —
(dep ) g 270r

Total 5 marks

(Q05 4MA1/1H, Jan 2021)

Q46.



Q Working Answer |Mark Nuotes
(a) {1‘iﬁ}[ i’ig}cr 2 | M1 or for (y = a)(y = b) where ab =—48
' ; _ ora+b=-2
y(y+6)-8(y+6)or
v(y-8)+6(y-8)
(y+6)(y- g} Al oe Allow any letter for v
(b) =3 1 Bl allow 3= x
Allow any letter for x
{c)| 6-14>12w—Tw oe or 3 M1 Condone = rather than > or any other
Tw—12w>14—-60e sign for this mark.
M1 Condone = rather than = or any other
—8=5wor —Sw>8or : :
sign for this mark.
—W>—0f W>——0f
5
8
w=——08
5
Correct answer scoves full 8 Al 8 o
marks {unless from W< _E o accept _E -
obvious incorrect working) Must have correct sign on answer line dep
on M1
(sight of correct answer 1 working space
and just (w =) —2 oe on answer line gains
M2 only)
Total 6 marks
(Q10 4MA1/1H, Jan 2023)
Q47.
Q Working Answer Mark Notes
(a) 3¢’ (6cd” —T) 2 B2 fully correct ar
B1 for a correct partial factorisation
with at least two terms outside the
bracket 1e 3c(6c’d” —7¢) or
¢*(18cd” —21)
or the fully correct factor outside
the bracket with two terms mside
the bracket and at most one mistake
3 (o )
ib) eg (yx6)}yx3) or 2 Ml or(y+a)(y+ b) where ab=—18 or
W | yr+3)-6(y+3)or atb=-3or
Yy —6)+3(1—6) factorisation which expands to give
] 2 out of 3 correct terms
[allowr use of x rather (y—6)y+3) Al
than y]
6, —3 1 Bl ft must come from their factors in
(11) (L)@
Total 5 marks




(b) As we have always done, (ii) must ft from (i)

If they do nothing in (i) and then factorise and give the solutions in (ii) can we give
marks retrospectively - yes, as long as nothing in (i) - this could gain M1A1B1 (correct
factorisation and correct solutions) or M1AOB1 (factorisation worthy of the method mark, but not
correct and ft solutions from incorrect factorisation) or MOAOB1 (incorrect factorisation that is
worthy of no marks and then answers which ft from their incorrect factorisation)

What do we do if they give the incorrect factorisation in (i) and then start again in
(ii), showing the correct factors and give the correct answers from their factorisation
in (ii) as answers? Award MOAO in (i) and then B1 in (ii)

What do we do if nothing is done in (i) and then we see they have used the quadratic
formula and got the answers from this in (ii)? No marks at all MOAOBO

What do we do if the student has got the correct factorisation in (i) and the correct
answers in (ii) but also has the quadratic formula shown in (ii)? We award M1A1B1 -
assuming that the quadratic formula is a check

What if they factorise and solve in part (i) with nothing in (ii)

M1A1B1 if fully correct or M1AOB1(allowable factorisation) or MOAOB1 (ft from incorrect
factorisation that is not allowable)

What if they factorise in (i) and give the correct answers for (ii) in (i) and then a
different answer for

the solution in (ii)

Award M1A1 in (i) and BO in (ii)

What if they factorise correctly and then expand and give the original expression on
the answer line - award full marks; the student knows how to factorise and is checking and
gives their check as the answer.

(Q08 4MA1/1HR, Jan 2023)

Q48.
Q Working Answer Mark Notes
: 1 3 M1 k
V=—=o0r ky=—= M2 for ¢' =
VJx Jx (NB. Not for _1-=%} Je

k X oe

or -\.u"'_ =—oe Constant of proportionality
.1L.

must be a symbol such as &

(Allow ¢ for & for this mark

only)

M1 for substitution of x and v
oe or :

MF into a correct formula

E=c*x4fc? oe

c =

1

Corract answer scoves

¢ 5
e Aloeeg y=c' n—
I ) g
Jull ma?i_s ﬂm..i'ass T Jx
Jfrom obvious incorrect
working) Award 3 marks if answer 1s

v= on the answer line and & = ¢’ clearly given

k
Jx
i the body of working of the script
Taotal 3 marks




(Q17 4MA1/1H, Jan 2023)

Q49.
Q| Working Answer|Mark| Notes
For one of: 5 ML for writing 10" correctly as
10" =(5x2)" ar 5% x2" a product of 5 and 2
or oe to the power 41 oe
208 =(3x2°) or 5° %2 ar ' x2* x2° or
or writing 207 comrectly as a
cancelling 5% on numerator with 20° product of 5 and 2 to
to get 16 or 2* the power 2 oe
or
cancelling 5% on numerator
with 202 to get 16 or 2*
for getting numerator to the stage M1

(this scores M1M1)

2 int-lln ., c—dn+dnsd
}(5 oe eg 2.‘!“ M x} b R ae

4n 3t -15n
27w
or for two of
dn 4n =4n 4n
107 =(5=2)" or 5 =2
or oe
1 oyl 1 a4 1,42, 42
200=0=2"YV or 5 x2 or 5 =2 x2
or
cancelling 5° on numerator with

207 to get 16 or 2*
or getting the numerator to the stage

i 3" -lsm Lop 20 M1 For writing the equation in
o [=lor 2] or powers of 2 only

24H XZSH- Xz—liﬂ :24 oe

3n' —1ln—-4[=0] Al Correct quadratic equation dep on M1

working required Al Both answers required dep on M1

| =

Total 5 marks

(Q26 4MA1/2H, Jan 2023)

Q50.



Q Working Answer|Mark Notes
2t+1+(n-1)3=14t-5 4 | M1 for the use of nthterm =a + (n — 1)d
to find »
(n=)4t-1or (n=)-1+4t Al

~ ;T
Il
[ IS ]

Ar-1" . " o M1 for the use of S, formula (must be in
(5, =) [2[ 2+1)+ ("4 11 |3:| ot terms of 1) Allow their expression for n
_1" dep on M1
(8, =) 91 414141-5] e
Working required = Al dep on M2 allow (5, =)2(4r-1 ¥

Values of p, g and » must come from
correct working

Tatal 4 marks

Q51.

(Q22 4MA1/1H, Jan 2023)

Q Working Answer AMark Notes
(a) 16p°¢" 2 | B2 for all three correct terms
(B1 for 2 correct terms in a
product of 3 tenms or for
1
(4P°q")" or (4096p%¢*) )
(b) 2x10 4x6 9x3 2 | M1 for a common
& 3xx10 +5r><6_10r><3 - denominator for all 3 terms
20 24 27 with at least 2 correct
302 + 30x 30+ equiv alent fractions (no need
for signs)
[NB: fraction can be done i 2
parts]
Correct answer scores full marks 17 17 4
(unless from obvious mcorrect working) 30y Alor EK
(c) | eg 3 | M1 allow one error in the
4x(x—5)=4x"—20x or expansion of
Ax(2x + 3) = 82+ 12x or dx(x—3) or
(x—3)2x+3) =27+ 3x—10x— 15 dx(2x + 3) or
=22 —Tx—15 (x—35)(2x +3)
eg M1ft but dep on previous M1
(4x® —20x) (2x + 3) = 8x° +12x% — 40x* — for correctly expanding —
60x or allow one extra error or one
(8x" + 12%) (x — 3) = 8x° +12x7 — 40x° — omission.
60x
or
Ax(2x + 3x— 100 — 15) = & +12x7 —
40x* — 60x
o1
4x(2x? — Tx — 15) = 8x°— 28x” — 60x
Working required 8x'—28x" — Al dep on M1
60x May be factorised if 8x°— 28x”
— 60x seen

Tatal 7 marks




(Q12 4MA1/2H, Nov 2021)

Q52.
Question Working Answer Mark Notes

{(a) x’ 1 Bl

(® |ez FxP=TlorF+~FP=Tor 2 |MI1 for one correct step —
T Tror T = _7"3 =Tor7"=7 or must be written as a
T2 L 3 = 123 power of 7

7 Al for 7°
Total 32 marks

(QO01 4MA1/2H, Jan 2020)

Q53.



Q Working Answer [Mark | Notes
(a) —0.5 1 B1 oe eg _l‘ —_]. _] 1n
2 2 2
®) | (3x-5)y=2 or 3y-5)x=2 ar 2 | M1 remove denominator or get
3xy-5y=2 or J3y-5x=2 ceor to the stage 3y—5= 2 or
2 2 *
—5== or 3Ix-5== 2
3y-35 . or 3x—: ) oe 3._5_2
. v
Correct answer scores full marks 245x Aloe 2 5
(unless from obvious incorrect Iv 2 T -
working) - eg §+— or = must
he in terms of x
(© 5{1‘3 —41‘) ......... or 5{ x’ —4.1(____.....) or 3| Ml
(x—2)
5| (x=2 ~(=2) | o ML (-2)" canbe 22 or4 or
- . , (4
5[ (x=2) —(<2)% } |i5]
or 5(x—2P-20._..... or ‘
50 (x=2) + 5}
| 3
Correct answer scores full marks 5(x-2 f +3 Al
{unless from obvious incorrect
working)
Total 6 marks
Alternative mark scheme for ¢
ax’—2abx+ab’ + ¢ 3 | Ml for multiplying out
alx— b)’+ ¢ to obtain
ax® —2abx + ab* + ¢ oe

(Q16 4MA1/1HR, Jan 2023)

Q54.



Q Working Answer Mark Notes
(@) | 2x2x2x5=5 or 2. 2. 2. 5. 3 or 2 M1 for one number written as
2x2x3xdSxT a product of prime factors
or2 2. 3.5 7oreg or prume factors listed —
2 200 420 numbers may be at end of
2 100 210 factor trees or on ‘ladder
5 ) 105 diagrams’ or in a table or
10 1 in a Venn diagram
or
at least two factors for
each
{excluding 1. 200, 420)
Caorrect answer scores full marks 20 Al or 2*=5 oe
(unless from obvieus incorrect
working)
i(b) P e 2 M1 for 2™ =3" =57 =79 =11
};’1 Px B with at least three of m =
o2 / 2? ., \ 3.n=2p=2g9=2.r=1
|" 2 _Jr 3 '-| (all 5 terms should be
\ ! /{ / \ f seen) or omission of one
h / 3 / \ / term with others fully
{ 5 >/ Y / correct
\’*---_-- — __-'I OR prime factors seen in
| 5 . / a Venn diagram — if so
\ / must be fully correct
x,______d_t '
Correct answer scores full marks 2 w3t wst w7 =11 Al allow 970 200 ce
{unless from obvious incorrect
working)
Total 4 marks
(Q07 4MA1/2HR, Jan 2023)
Q55.
Question | Working Answer | Mark [ Notes
28.56.84 112 __and 105, 210, 315, 2 Mlfor any correct valid
420... method e.g.
or
2.2, 7 and 3.5.7 for starting to list at least
or four multiples of each
. number
'f.f"r ¥ 7'{ 3 \l\'
l-\ Y ':a' 3o ,.l or2. 2.7 and 3, 3.7 seen
\“u_..f’x‘x.._,/ {(may be 1 a factor tree and
9 ignore 1
or Mm' 2,2.3.5,7 oe = )
or a fully correct Venn
diagram
420 Al cao

Tatal 2 marks




Q56.

Q57.

(Q02 4MA1/1H, Jan 2020)

Working Answer

Mark

Notes

(a)

P x5x7

Bl accept 3 x 3= 3= TJoeor3ls

(®)

3w s w70

B2 fully comrect answer
(allowx=11.y=7.z=13)

(B1 for an answer 1n the form 37 57 = 7" where one or

two of p. g or r are correct)

Total 3 marks

(QU12 4MA1/1HR, June 2022)

Working

Answer

Mark

Notes

(a)

14, 28, 56 and
406,77, 12,14, 21, 28,42 84
or

2227and 2237

ar e.g.

28

M1 for any cormrect valid method
and no errors e.g.

for starting to list at least

four different factors of each
number and no errors or

2227 and 2237 seen

(may be in a factor tree or a ladder
diagram and ignore 1)

or a fully correct Venn diagram
or other clear method, e.g, table

28

Al dep M1 accept 2 x 7 oe

(b)

60, 120, 180. 240_.. and 72, 144, 216, 288__.

ar

2235and 22233 60

72

ar

30

36

15

18

o | Gk | | I

5

3

60=72
ar

ar2.2.2.3.3.5 oe

M1 for any cormrect valid method
and no errors e.g.

for starting to list at least four
multiples of each number

or

2235and 22233 seen
(may be in a factor tree or a
ladder diagram and 1gnore 1)

or a fully correct Venn diagram
or other clear method, e.g, table

360

Al dep M1 accept 2% x 37 x 5 ce

Total 4 marks




Q58.

Q59.

(QUO3 4MA1/1H, June 2022)

Q Waorking Answer Mark Naotes
(a) 9 1 Bl allow 3°
(b) 2 1 Bl allow 5
ic) |8+2—p=0oceegl8+2=06+por 2 M1 (or embedded
THP 7% ge eg8+2=1010—-4=6)
Carrect answer scores 4 Al allow 7*
Jull marks (unless from
obvious incorrect working)
Total 4 marks
(Q01 4MA1/2H, Nov 2021)
Q Working Answer Mark Notes
(a) 2% 5 2 M1 for a correct expression in powers of 2 that 1s
3 )
. ) equivalent to 2% eg 22 x2*
or eg 2 x 2= (292 1
S or for showing '\E="3 and 16=2"
or 27 =2 . .
or for writing the equation 1 powers of 2
eg 2% (2 = (29 or 27 = 2%
Working required g Al or45or4¥: dependent on M1
(b) | 117° 2 M1 For (117%)% written as 117" in the equation or
11} (117%)* = 1173? shown in working
or or a correct equation with indices only
-30-4=nor (no marks for 3.914.._x 107°%)
—30=n+4oe
Working required -34 Al  dep on Ml (as we have asked for working)
Total 4 marks

(Q11 4MAL1/1H, June 2021)



Q60.

Q61.

Q62.

Q Working Answer| Mark Notes
. 7
27" =2 or4x=50r —i__x:loe - MI
2
Correct answer scores full marks (unless 3 o allow e 3
Jfrom obvious incorrect working) 4 ’ & —4
Total 2 marks
(Q12 4MA1/1HR, Jan 2023)

Q ‘Working Answer Mark Notes

(a) a'l 1 | Bl

(b) Wl 1 B1

(c) 64x 05 2 2 ifnot B2 then award B1
for 2 correct parts as part
of a product
eg ﬁcrl'::rs where k= 64
or 64.ﬂ1'61whecre k+10
ar 64xw_1*' where £ £ 6

(d) c+8v=¢ 2| M1

t=ac+8v Al oe
SCB1 for an answer of
c+8v
= oe
3
Total 6 marks

(Q01 4MA1/1H, Jan 2022)



Q Working Answer Mark Notes
(a) g 1 B1 cao
®) [F-3x+x-3 2 M1 for any 3 correct terms
or
for 4 out of 4 correct terms 1gnorng signs
or

for x* —2x ...
or
for ... —2x-3
Correct answer scoves full 2 -2x-3 Al
marks (unless from

obvious incorrect working)

Taotal 3 marks

(Q01 4MA1/1H, Nov 2021)

Q63.

Q Working Answer Mark Notes
(a) -2.-1,0,1,2

[
us]
(ot

(B1 for 4 correct values and no
incorrect values (eg—1. 0, 1. 2) or
for 6 values with no more than
one incorrect value (eg —2. —1. 0,

1.2.30
(b) | Tr—2r=31+30r 2 M1 ¢ terms on one side and numbers
=34 or on the other. Condone = rather
—331=2t-"Tt or than = or any other sign for this
—34 = — 53¢ oe mark.
Working required t=6.8 Al

oe (dep on M1)

egtﬂﬂ or riéi or 6.82¢
5 5

Must have correct sign on answer
line

(sight of correct answer in
working space and just 6.8 oe on
answer line gains M1 only)

Tatal 4 marks

(Q07 4MA1/1H, June 2021)

Q64.



Q Working Answer |}Iark I Notes
(1) | —74+3<2x<5430cor 3 | M1 or one side of the inequality correct,
-7 3 5 1e. x>—2o0eorx=4
ER =X 2 =5 oeor Condone = rather than < or < or any other
—7+3<2xoeand 2x< 5+ 3 0e sign for the M marks.
or(x=)2or(x=)4
T+3 . 543 M1
<x< or
2 2
7,353
2 2 2
—-74+3 543
or > < xoeand x < ——
or (x=)—2 and (x=) 4
Correct answer scores full marks —2<x<4 Al allow x> —2and x< 4
(unless from obvious incorrect working) Allow [-2. 4
(11) . 2 | M1 fi for drawing a line from —2 to 4
T S of (indep) for a closed circle or [ at —2
. . of (indep) for an open circle or ) or [ at 4
: . . . Ounly allow a follow through for a double
i 5 i [ | 14 5 ended ﬂlﬂqllﬂ]lt}’
Correct Al ft for correct diagram
diagram Only allow a follow through for a double
ended mequality
Total 5 marks
(Q09 4MA1/1H, Nov 2021)
Q65.
Q Working Answer Mark Notes
y=-—3oe 3 B3 for all 3 correct mequalities
xty=loe (B2 for 2 correct inequalities

y=2x+2oe

B1 for 1 correct mequality)
Allow < instead of = and
= mstead of =

Total 3 marks

Q66.

(Q13 4MA1/2H, Nov 2021)



Working Answer |[Mark Notes
(a) =3 -2 -1, 2|1B2 for—3.-2,-1.01
0.1
If not B2 then award Bl for 4
correct values and no incorrect
values (eg —3.-2.—-1.0)
or for 6 values with no more than
one mcorrect value (eg —4, —3, -2,
-1,0.1)
(b) x=—1 1| Bl accept—1=x
Total 3 marks
(Q03 4MA1/2HR, Jan 2023)
Q67.
Q Working Answer Mark Notes
—4x=<11-3 ar —4x <8 2 M1  allow equals sign or condone incorrect
or —x =2 inequality sign for M1 only
or 3-11=4x
or —8<4x
xz-2 Al allow —2=<x

Q68.

SCBI1 for x and —2 with an incorrect
sign between them or —2 as an answer

Total 2 marks

(QUO09 4MA1/1HR, June 2022)



Q Working Answer Mark Notes

(a) S5x=2+7 ar 5x =9 or 2 M1 allow any sign imnstead of
50 7 .2 =
5 575 ¢ or for an answer of 1.8

oe
or x and 1.8 oe with the
incorrect sign
x=18 Al oe
M1l for (y£T)y=3)
or (v + a)(y + &) where
ab=—"35o0ra+b=-2

%]

L)) | =Ty

Al  1swif student goes on to
solve the equation mn this
part

7,-5 1 | Blft answer must ft from their

(1) (v +a)(y + b) m (b)(1).

Award B0 for 7. -5 if no

marks scored m (1)

Total 5 marks

)

(Q06 4MA1/1H, Jan 2022)

Q69.

Q Working Answer Mark Notes
3 M1 for a correct first
step in order to

y=| I—4]] —4* (+3) oe or
x=(y-4) -4 (+5) complete the square

v=4= .11+ x or x= 4= J11+ y Al allow y=4+ 11+ x

or x= 4+ fl11+

4. fx+11 Al oe
Tatal 3 marks
- 8x+(5- =0 3 M1 for a correct first step 1n preparation
ALT _ for use of quadratic formula and
.8 iJ‘ -8) —4x1x(5-y) substitution imnto the quadratic
=) 7.1 formula (allow one sign error)

or - 8y+(5- x)=10

 82(-8) —4x1x(5-%)
K 2x1

yv=4= JE or Al allow y= 4+ 411+ x
x= 4% 11+ y or x=4+ 11+ »

4- Jx+11 Al oe

(v

Total 3 marks




ALT Using ax’ +bx+c =a{x+p p:—q

' b -8 : 3 M1 for finding p and

p=—|=—I(=-4)and P 7

al! 2
g=(4) —8(4)+5(=—11)
y=4=4f11+ x or x= 4= Jl11+ v Al allow yv=4+ 411+ x
or x= 4+ Jl1+ ¥
4- Jx+11 Al  oe
Total 3 marks
(Q22 4MA1/1H, Jan 2021)

Q70.

Question | Working Answer | Mark [ Notes

(fe)=)(x+ 3P -2x+3Ioe

M1 for substituting g(x) mnto f{x)

(fe(x) =) x> + 4+ 3

Al Allowy” +4v+3

(x+27—-4+3or(x+2)°-1
or

¥ +4x+(3-v)=00r
Vv +4y+(3-x)=0

M1 fi (dep on M1) for comrectly
completing the square
on their 3 term quadratic

or

Correcily setting up an
equation

(x+2F=y+lor(y+2F=x+1

M1 fi (dep on M2) for a correct
rearrangement for their

or completed the square
quadratic
= f530-7)
x= or or
z correctly substituting into
x==2%l+y the quadratic formula

Allow same equations with
x and y swapped

24 x+1

Al oe

Tatal 5 marks

(Q21 4MA1/1H, Jan 2020)




Q71.

Q | Working Answer | Mark | Notes
2 3 4 M1 | for a correct equation for a first step to
y=3{x" —4x)+7 or _
! complete the square
¥ =3| x —4_1'+1 |
\ 3)
or 2 —7 =x' —4x
or v=3x-2)....
eg 1—3{{r—2]'—23)+? or Ml
y=3[(x=2) 2" 4= | or
] =3{r—2:|2 -5 oeor
1 V45 M1
(x=2) = 2 +}0e
3
eg(x-2 =2=L L 401
y+3
x—2=(% oe
) 3
Correct answer scores full marks v+53 Al | NB: note only negative square root.
{unless from obvious 2- 3 oe | Must be in terms of x
incorrect working) any equivalent form
Note: Allow candidates to swap Total 4 marks
x and y when finding the
inverse
Alt| 3x°- 12x+ (7- »)=10 4 M1 | for a correct first step
12+ J144-12(7- ) M1
(x=)
6
60+12y Ml
(x=)2% ) e
36
Correct answer scores full marks o [x+5 Al | NB: note only negative square root.
(unless from obvious R oe | Must be m terms of x
anyv eguivalent form
Total 4 marks

Q72.

(Q25 4MA1/2H, Jan 2023)



Q Working Answer |Mark Notes
(@ |(x=3) or 3—2x) or 4 M1
=37 or(3-yp
M1  As part of an expression in x or y or an
14 or— 14 equation in x and y
3+ |||14—I or 3+ 14_}. M1 Canbe tor—or +
3+ 14— v Al oe must be in x
alt (a) | Alternative method: 4 M1  rearrange to form a quadratic in x or y
xr—6x+(y—5)=0 oe or
terms can be in any order but must be
2 —6y+(x=5)=0 in an equation equal fo zero
Yy o6y +x—>3)=0 oe
6+.B6—4(x—5) M1  correct substitution into quadratic
V= — or formula
[36—4(y-5
‘o 6% .f36 ,,4{'1 5)
3+ J14—x or 3+ 14_}. M1 Canbe tor—or+
3+.14—x Al oe mustbemx
(b) r< 14 1 Bl  oe must ft from part (a) dep on an
answer in correct form
Total 5 marks
(Q25 4MA1/2H, Jan 2022)
Q73.
Q Working Answer Mark Notes
T, gl
F :il or Fv2 = Foe 3 M1 (NB. ]11\.01 for M2 for
v F=—) i
v 6.5=—oe
Constant of 4
proportionality
must be a
symbol such as
k
6.5 :i‘ or k= 6.5 x 4 or k= 104 M1 For substitution of F and v into a
4* correct formula
F =E Al Award 3 marks if F = iis‘ on the
v v
answer line and the value of
k=104 is found
Total 3 marks




Q74.

Q75.

(Q14 4MA1/1H, Nov 2020)

Q | Working Answer [Mark Nates
(a) Kk 3 | M1 oe kcan be any letter
Tt {must be a letter and not 1)
5 k, oe or k=045 oe M1 implies first M1 if you see
0.3 this stage

Working not required, so correct Ao D.%fS Al . with A as the subject eg 4 — 9 _

answer scores_full marks {unless from r 20

obvious incorrect working) (allow 4= i where k=045 oe)

P
(SC 1if MO scored then award B2 for
0.45
Ax——oe)
P

(b) "0.45" "0 45" 3 | Ml ftfrom (a) dep on M2 in (a)

[4 =] T ogOr ———— ar "0.45"

(7.54) 562347 ([A =] —— is zero marks
9 T34
————oe unless recovered later)
2007.54)
; "0.4s5" _,__L M1 fttheir 0.45 dep on M2 1n (a)

4= 56.25 A= 125 or 0.008 o) or Must include 43

125 4*°=1 oe

Working not required, so correct 02 Al oe

answer scores _full marks {unless from
obvious incorrect working)

Total 6 marks

(Q16 4MA1/2H, June 2021)



Q Working Answer | Mark Notes
c? 40 M1
eg 40 = k ork=90 or —_— ___ {(—004) 3
1.52 1.5 1000
40 1.5 1000
ar (C? )15% (— 0.09) or —=—(=25)
“ 1000 c a0
or (C*_)1.5%. 1000(= 0.09)
40
eg (C =)f oe or (C;W'- M1
1000
or (€ =)/1.57 +"5" or (C=W'0.09"
03 Al oe allow=+0.3 oe
or —0.3 oe
Total 3 marks
(Q15 4MA1/1H, Jan 2022)
Q76.
Q Working Answer |Mark Notes
%7 or 2x3%x7 or ¥ %7 3 | M1 accept prime factors seen
oe condone 1's in factor tree i factor tree or correct
. ) , position 1n Venn
or showing at least 5 correct multiples across diasram for at least one
at least 2 lists (excluding 28, 42, 63) ) of l"ill? numbers given.
(28) 56, 84, 112, 140, 168, 196, 224, 252
(42) 84, 126, 168, 210, 252
(63) 126, 189, 252
2°x7 and 2x3x7 and 3 %7 M1 accept prime factors seen
or showing at least 9 correct multiples across in f*'f":_“?'f free or correct
all 3 lists (excluding 28 42 63) posifion in Venn
diagram for all 3 of the
numbers given.
252 Al or 22=x3*=x7 Depon
M1
alt || 7 28 42 63 3 | M1 For one correct row
2 4 6 9 table
3 2 3 Q eg division by 7 gives 4,
2 1 3 6.9
M1
7 28 42 63
7 4 6 9 Fully correct table —
3 2 3 9 need only go as far as
7 2 1 3 top table — we want to
3 1 1 3 see prime factors along
o) 1 1 1 the side or prime factors
along the sides and
bottom (condone 17s)
232 Al or 22x3*=x7 Depon
M1
Total 3 marks




Q77.

Q78.

Q79.

(Q07 4MA1/2H, Jan 2022)

Working Answer Mark Notes
2 B2 (Bl for 12 870 000 or correct
2432 w54 % 11x13 unsimplified product or
2" x3" x5 x11x13 with at least 1
of m. n or p correct or for
2 %3 x 54}
Total 2 marks
(Q09 4MA1/2H, Jan 2021)
Working Answer Mark Naotes
xz-1 1 Bl oe condone = m place of =
y=x 1 Bl oe condone = i place of =
Xx+2y=3 1 Bl oe condone < in place of =
SCB1 if all mnequalities reversed
Total 3 marks

(Q13 4MA1/2H, Jan 2022)



Question Working Answer | Mark Notes

(@) | 2x=4—Torx+35>=2 2 M1 For a comect first step
allow 2x=4 -7 or
x+35=2

or an answer of x=—1.5
orx<—1.50r—1.5

x=-135 Al forx>-150e
(x=8)ixx3) (3= f{_3): —4x1%(—40) M1 or(x+a)x+ &) where
(b) w1 ab=—40ora+b=->
OR correct substitution
— into quadratic formula
or 3£49+160 (condone one sign error
2 m a. b or ¢ and nussing
brackets)
(1f + rather than = shown
then award M1 only
unless recovered with
answers)
Ce=8x+3) | 34169 3113 ML 3+.fi69
7 or 5 — ar
3x13
2
8.—3 3 Al dep on at least M1 for
correct values
Toral 5 marks
(Q07 4MA1/2H, Jan 2020)
Q80.
Q Working Answer | Mark Notes
(4" =)(2)" or 2 M1 for writing 4" as (2° ‘]'i or 2" or
(4" =)27" ceeg for writing each term in terms of 4 1e
2F L2t =07 2 = 4" and 27 =47
or
; 1 If these things are seen in working, award this
2'=4" and mark even if followed by incorrect working —
1 if not a choice of methods
2"=47 oeeg
1, .
4; _4F
4
k—2n Al allow 2"
Total 2 marks

(QUO7 4MA1/2HR, June 2022)



Q81.

Q Working Answer Mark Notes
91 — 6n 2 B2 for a correct answer i any form
eg
91-6=nor
—6m + 91 or
85+ (n—1)-6) oe
(B1 for —6n + k oe (k may be zero
or absent))
NB: award full marks for eg
x=91-6n or nth term = 91 — 6»
but only Bl forn =91 —6n
Total 2 marks
(Q02 4MA1/1H, June 2021)
Q82.
R Waorking Answer |Mark Naotes
Esz 3 | M1 for at least 2 correct stages in prime
2 %2 %900 or 2° % 900 or 2 % 3 = 600 or factonisation which give 2 prime factors —
2 x5 %360 0r3 %3 %400 or 3% x 400 or may be in a factor tree or a table or listed
3x5x2400r 5 % 5 % 144 or 5% x 144 eg 2, 2,900
Eg Eg (see LHS for examples of the amount of
3600 work needed for the award of this mark,
2 3600 7 allow no more than one mistake ft in
2 1200 2 LBOC factor tree or table
900 e (eg one mistake with 2 prime factors fi:
5900 3600 =1800=20=2 =900 =4 = S or
360=2 =2 =90)
Eg 2x2x2x2x3x3x5x5 Ml for2.2,2,2,3,3,5. 50r2% 3% 5
Es Eg or 2* + 3% + 5% (ignore 1s) (may be a fully
ikl correct factor tree or ladder)
2 3600 (| 00
2 1800
2 200 o
2 430 "
3 225
3 75 SN
5 25 i
5 ] "
(1 .
Working required 2% 3P x5 Al dep on M2
can be any order (allow 2% . 3% . 59)
(SCBl for3.6 < 2° = 59
Total 3 marks




Q83.

Q84.

(Q07 4MA1/1H, Nov 2021)

egd+bOx=xor

Q Working Answer Mark Notes
x x x 05yx M1 replacing £1 with 3% or 9°*
33 o 31:;}’—31 92=‘}'3 or 31=(91)
9.11 (3-—} 9 X IX

with (3%)* (or 3%
or replacing 81 with 92
or 3 with (9%°)

(in an equation)

4 =x—2(3x) oe

eg 2=05x—3x0e

M1 a correct equation using powers

Al oe, dep on at least M1

Tatal 3 marks

(Q12 4MA1/2H, Nov 2020)



NB: answer miust
be given as a
product of powers
of prime factors

Q | Working Answer [Mark Notes
eg 2=x2 =130 or 3 |MI1 for at least 2 correct stages in prime
3=3x400r factonisation which give 2 prime factors —
2% 3=100o0r may be i a factor tree or a table or listed eg
3% 24 or 2,2, 150 (see LHS for examples of the
amount of work needed for the award of
this mark, allow no more than one nuistake
. ft (eg one mustake with 2 prime factors fi:
3 600=200=30=2x= 100 = 53 = 6)
or
2 |2 600
2 300
150
eg 2x2=x2=x3xH=x3 M1 for2. 2,2 3,5, 5 (1gnore 1s) (may be a
fully correct factor tree or ladder)
o€
2 600
2 300
2 150
3 75
3 25
3 5
[A] | oe
Working required. P x3Ixs Al dep on M2

can be any order (allow 2° . 3 . 5%

Tatal 3 marks

Q85.

(Q01 4MA1/2H, June 2021)



Q Working Answer | Mark Naotes

eg2n.2n+2. 2n+4 3 M1 3 consecutive even numbers in algebraic
or 2n—2.2n, 2n+ 2 etc form (any letter can be used)
eg (2n+ 4 — (2n) M1 for squaring the largest
(=4n*+8n+8n+ 16 —4n° and smallest even
(=16n+16)) numbers and subtracting
ar i(no need to expand or simplify for
(2n + 2)? = (2n - 2)? this mark)
(= 4n +4n+4n+4—(4n° —4dn—4n+4)
(= 16m))
eg8(2n+2)=16m+ 16 Correctly Al dep on M2 for use of algebra to show
ar shown correct conclusion
eglon+16=8(2n+2)
ar (SCB1 foreg (p + 4)* —p*)
eg 16m = 8(2n)
ar (SCB2 for use of
eg8n+8n=8(n+n) eg(p+4) -p’=8p+16=8(p +2)
ar If the student shows this and also says
].6w+].l5_8 “it 15 true
In+2 for all numbers, so it must be true for even

numbers” oe then this would gamn M2A1

Alternative Total 3 marks
eg a, b, ¢ are consecutive even 3 M1 3 numbers defined as

consecutive even numbers

with one correct equation,

numbers where a< b= ¢

1 fhe atec .. )
and one of b= a1 writing one term mn
= terms of one or more of the others
atc=2bor c- a=4 oe orc—a=4
eg a. b, ¢ are consecutive even M1 3 numbers defined as
numbers where a< b< ¢ consecutive even nuubers
a+ e with three correct equations that invoelve all

and all of b= and -

~ letters 1 some place

a+ c= 2b and

c- a= doe

Now ¢’ —a’ = (c — a)c + a) Correctly A1l dep on M2 for use of algebra to show correct
=4 =2h=28p shown conclusion

Tatal 3 marks

(Q17 4MA1/1H, June 2021)

Q86.



8n” +16m +10

8
remainder of 2 or 10— 8=2 or

) 10 .
=1 +2n +E which shows a

8n* +16n+10 _
$=nl + 2141 remaimnder 2 oe

8
8n* +16n+10 5 2
T= n+2n+h 3 oe

B +2n+1)+20e

Q Working Answer| Mark Notes

eg 2n+ 1Y+ (2n-1) 3 |MIl for setting up a correct algebraic

or expression (any letter can be used)

2n+ 1P +(2n+ 3P e must have intention to add (may

come after expanding)

Egdn’+dn+1+4n° —dn+1 M1 correct expansion of brackets and

or 8n° +2 correct signs or a correct result.

or

4t +dn+ 1 +4n’ + 120+ 9

or 877 + 161+ 10

oe

eg8xn+2 shown Al conclusion dep on M2 for eg
clearly 87"+ 2 and a suitable conclusion

(may be shown as a calculation/in
numbers). The conclusion must
be an intention to show that the
result 15 a multiple of § and there
is 2 remaining.

Total 3 marks

Q87.

(Q18 4MA1/2H, Jan 2022)




Q Working Answer|Mark Notes
k 3 | M oe (the constant term. k.
(a) P= T 1 can be any other letier
) apart from a or P ory)
E*ga:k1 or i =16a M- oe
42 1
Correct answer scores full marks (unless from 164 A ge eg P= 16,3}-‘3 or
obvious incorrect working) P=—oo 1 42
2 a
} P=
lll-
[ 16a,, 16a - 16a 3 |M ft acorrect formula
(b) e cya oeeg e c*a or da= 2a or 1 involving the constant
2 term (¢ used here) and a
daxca=16a oe or
or ft for an expression or
(when P = 4a) value of »* or y given for
16 16 ; =
}IE =_I:JI or y° _4 ary= _ﬂ(=2’}0e‘ when P=4a
4a 4a
1 +2 ﬂw}"; M (umplies previous Ml) a
C=, |- ré¢=—= 0orc= oe 1 correct value, in terms of
R p
Adlow th 4 a. for the constant term or
ow the ::omtant term squared eg the constant term squared
ed = 16a - ‘ —need not be sumplified
T 44 l a
Correct answer scores full marks (unless from 4a° A 16a
obvious incorrect working) P= il 1 oeeg P= 4y or
x 2
a
16a’
P=
4x

Tatal 6 marks

Q88.

(Q19 4MA1/1HR, Jan 2023)



Q Working Answer |[Mark Notes
2x+3Nx-1)=75 3 Bl For wrting the correct inequality sign with a
correct calculation or correct value — this
could be mitially or saying that
x < 6 at the end
P +x—T8=0 M1 rearranged to form correct quadratic = 0
{(allow = 0 or other incorrect inequality sign)
oe
-0 2x+13)(=0) M1  furst step to find critical values from the
-1+ vl'{ 17 —(4=x2x—78) correct quadratic
or x=
. 2x2
[ 1y (17
or 2| x+— |-2| —| -78=0
|k 4J |4 |)'
x=0 Al  x=61dentified as critical value. 1gnore
—6.5 if given
l=x= 6 Al correct inequality
Total 5 marks
(Q22 4MA1/2H, Jan 2022)
Q89.
Q Working Answer Mark Notes
(Bx+2)(2x—4) <= 3x+2T0e M1 condone incorrect symbol
eg 6x° —8x— 8 = 3x +27
eg 6x—11x—35=0 Ml expanding and rearranging to get a
correct 3 term quadratic. condone
ncorrect symbol
M1  first step to find the critical values dep
(2x—=TBx+3)(=0)or on M1 for solving their 3 term
quadratic using any correct method
11+ J(_] 1)’ —4x6x(-39) (allow one sign error and some
2156 sumplification — allow as far as the
: 11++/121+840 :
equivalent of ]—3) or if
factorising, allow brackets which
expanded give 2 out of 3 terms correct)
57 Al  oe the positive critical value only or
372 both cntical values (if both they must
be correct)
T 5 Al N T
2=x< = accept 2 < x = —may be seen as two
separate inequalities x > 2 (x < 2) and
7
X< —
2
Total 5 marks




Q90.

Q91.

(Q17 4MA1/2H, Nov 2020)

Question

Working

Answer

Mark

Notes

4(2x-3)-3(2x-5)
(2x-5)(2x-3)
8x—12—6x+15
—— |
(2x—5)(2x-3)

or

M1

Wrting 1st fraction as
a fraction over a
common denominator
(can be 2 separate
fractions)

(3-2x)(3+2x)or
(3x-1)(2x-5)

M1

Complete
factorisation of
numerator or
denommmnator of 2nd
fraction

2x+3 (3x—1)(2x-35)

(2x-5)(2x-3) x(3-2x)(3+2x)

M1

may be partially
simplified

Jx-1

x(2x-3)(3-2x)

Al

eg.
Jx—1

or
x(2x-3)(3-2x)
1-3x
x(2x —3]:
Ix-1
x(12x-9-4x7)
3Ix-1
A2 el a3y ¢
(12x° —9x—4x)

or

or

1sw for incorrect
denomunator
eXpansion

Total 4 marks

(Q24 4MA1/2H, Jan 2020)



Q Working Answer Mark Notes
6  3+47 Ml

—_— A —0r
3-47 3447
6 :.f?'"*ﬁ
3-47 3-47

6(3++/7) 603+ NG ‘ M1 (nmner.ator may be expanded or
¥_7 o1 3 o1 denominator may be 4 terms

which need to be all correct)

6=3-V7) 63—+
-3 +7 -2
9437 3 Al deponM2
for 9+ ?wﬁ or 3(3+-J?) from
cormrect working
Total 3 marks
(Q19 4MA1/1H, Nov 2020)
Q92.
Question Working Answer Mark Notes
b= x+1 4 M1 for squaring
x—4
Vix-4)=x+1or M1 for removing the fraction

vx—4yv =x+1

Vr—x=4v"+1 or M1 for expanding the
’ ) bracket and rearranging
. : for x so that the terms
(v —1)=4y" +1 or x are on one side of the
4y —1=x(1— 1-1) correct equation
4y? +1 Al 4" +1
x=— for x=—1
v -1 y -1
-4y ~1
x= ,
1=y
(need to see x =
somewhere)
Total 4 marks

4y’ ~l=x-v'x ar

or

(Q16 4MA1/2H, Jan 2020)

Q93.



Question Working Answer Mark Notes
18 7-1 3] Ml e 18 N1
J7+1 47-1 J7+1 71
18(\7 -1) M1l  Dep on Ml for a correct
o mumerator and
multiplying out the
denomnator to 7 —1 or 6
3WJ7-3 3J7-3 Al DeponM2
Allow S[J’,T— I)
Total 3 marks
(Q20 4MA1/2H, Jan 2020)
Q94.
Working | Answer{Mark Naotes
(S, =N0[24+19x11]=10170 oe  (where d s 3 | Ml
the 1 5, th term)
{ A M1
A= B0 19s11|-2(=404)
E+(P-D11="404" oe (where P is the number of M1 M2 for
terms from 20 to the end) 8+11x(k—-20)
"404"- ="404"
P 404118+11(=3?) M1
Working required 36 Al deponMl
ALTERNATIVE METHOD
5 |Ml for §, or §, 5 or

(S =]§[2><3+(k—1)11] or

(Ss20 :}@[3X3+{k—21}1]] or

[uk—'I.Q =] B+11(k—-20) or (n, =)8+11{k—1) (allow use

of letter other than k)

I, OF My g

a and J must be
substituted correctly

(5, =)§[2><3+(k—1)11] and

(5120 =) E20 28+ (k- 2111)

or
(2, =) 8+11k—20) and (u, =)8+11(k-1)

M1 For correct expressions
for both 5, and S, , or

u, and 1,

k—20)
=20

1(]1?0:%[“16“+(k—1)1 1]-{ ["16"+(k—21)11]

=

oe

or 101?0:2_3([9 +11(k—20) +[8+11(k—1)]) oe

M1

cg 10170 =160+ -L[40k—420] oe
¥

eg 440k = 24640 o_r 2240 = 40k oe

M1 Expanding to obtain a
linear equation and
collecting terms in &

Working required

dep on M1

Total 5 marks




Q95.

(Q24 4MA1/1HR, Jan 2023)

Q Working Answer | Mark Notes
%[20 (1 ja"] oe 4 |M1 for a correct expression for S,
2nr _— HE , _ M1 dep on M1 for setting up a correct
?I_Ea—l n-1)d |=4> El_zﬂ_m_l 'd] o equation for 52, =4 x §,
2a—d=4a—2d ce M1 for a correct linear expression in a
and &
d Al d
Y (dep on M2) for 5 oe
Total 4 marks
(Q24 4MA1/1H, Jan 2021)
Q96.
Q Working Answer | Mark Notes
(a) [eg6x24+5%x35 2 M1
319 Al oe
B) | (W=)39%9 or 2 M1 for 2.4n+ 3.5n or 5.9n seen
(W=)39n-11+24
or (W=)24n+35(n—-1)
39 —-35 Al oe but must be mn simplest form
eg—35+59m
Total 4 marks

Q97.

(QUO02 4MA1/1HR, June 2022)



Working Answer Mark Notes
3k —k k 3k k_k _E} 5 | M1 for finding the common
7 e 94 r 4 2 = 4 difference (d)
in terms of &
90+2k—-k 90+k
or =
14 14
eg M1 dep equating 2 different
. .l 30, expressions in terms of k using
90+2k=Fk+(15-1) . I_k | oe their value(s) of 4 in terms of k&
{or from working using k)
or
3k 90+ i or other correct method to find
——k'= "oe k
4 14
k=-2 Al
30 ., (—="—=20" M1 dep on previous M1 for
3 |:2( —209)+@30-1) ( | correctly substituting, into
N 30
oe (s, =}T[2k+{30—1)a‘] or
3—:){k+ I where /= &+ 294
al_l values to be numerical
Correct answer scores full marks 1573 Al
(unless from obvious incorrect
working)
Total 5 marks
(Q20 4MA1/2H, Nov 2021)
Q9s8.
Q Working Answer | Mark Naotes
(Sm =) " Qa+m-1)d) =39 oe ] M1 one correct equation for S, or Soy,
B (condone consistent use of
2 mstead of
or (Sam =) " (2a +(2m—1)d) =320 oe nstead of m)
3l
(Sm =) i{2a+(m—l)a’) -390 oe M1 both equations correct
: 2m
and (5:m =) — (2a+(2m-1)d)=320 oe
2
eliminate to get dm” = 242 oe M1
242=2x11x11or242=2 % 121 oe M1
d=12 Al Depon M2
m=11 Both correct
Taotal 5 marks

(Q26 4MA1/2H, Jan 2022)



Q99.

Q100.

Working Answer | Mark Notes
. 10 . 3 M1 for a correct expression for the sum of
(Sw =) 2 (2a-+9d) or the first 10 terms (S10) or the first 3
5 terms (55) or a correct equation for the
(55 =}E(2u +4d) oe gih popn
i 7d = 45 Take 9 as their 10 — 1 and 4 as their 5 -
o avid= 1 and 7 as their 8 — 1
%(2{?_'_9&,) _4x %(zﬂ +4d) oe M1  for a correct equation relating S1o and S5
d M1  (dep on MI) for d in terms of a. or vice-
egd=2aoeor a=— oe ]
2 versa (must be correct)
or a+ 7d =45 oe and or for a + 7d = 45 oe and correctly
e reducing the equation relating S10 and S5
eg 10a—5d =0 oe to an equation with one term in o and
one termin d eg 10a — 54 =0 ce
or eg E(Z(45—?d}+9a’)= o o
2 or substituting a correct expression into
A E (2(45-7d) +4d) oe their correct equation to obtain an
2 equation in just d
or 5d = 10(45 — 7d) oe
eg a+7(2a)=43ord=06or M1  (dep on M2) for a correct equation in
eg just a or for d = 6 or for a correct
T0a—35d =0 method to eliminate a or d: coefficients
Sa+33d =225 + of a or d the same and correct operation
(75a = 225) to eliminate selected variable {condone
LT - 1 anthmetical error)
or
10a—54 =0
10a+ 704 =450 —
(—75d =—450)
3 Al DeponM3

Total 5 marks

(QU25 4MA1/1HR, June 2022)




Q Working | Answer | Mark Notes

4}'5 3 4 5 . 4x']. r
- B3 Accept -X )" or
Ix 3

or 1.3x7)" oe NB: Must see 4 and 3

1 1 1 1
and not 16% or 9% orl6 ? or 9 * (allow use of 1.3[33..])

If not B3 then B2 for 2 of:
correct fraction {gm-l__;;){a.llow use of 1.3[33.] or

x term correct (X on denominator or ¥~ on numerator) or

3 s .
v term correct (¥’ on numerator or v~ on denominator)

If not B2 then B1 for 1 of -

correct fraction or x term correct or y term correct

or

for one of

applying negative power to at least 3 out of 4 of 9_x* 16.1'%or
applying square root to at least 3 out of 4 of 9. x* 16 ¢

| R
10 —4 —X
eg at least 3 of the 4 parts of ]6‘}, ar 161_“] or or— oe
Ox” Oy 1 10 4y
16"

Total 3 marks

(Q14 4MA1/2H, June 2021)

Q101.



Q Working Answer | Mark Notes

(definition of part: there 3 M1  Fully correct cancellation of any two parts of
are 3 parts: one part indep their fraction at any stage of working

15 the number, one part
the letter # and one
part the letter w
Definition of terms:

there are 6 terms: 2
number terms, 2 terms in

fand 2 terms in w)

M1 correctly apply the negative power to the whole
indep  of their bracket (all parts or all terms)

or
correctly square all parts or terms of their
bracket
or
correctly apply the negative power AND square
of at least two parts (maybe 4 terms) of their

bracket
4rw? Al Allow (2Fw)? after the correct answer
ALTERNATIVE
3 2 2 correct terms (M1 for 1 correct term)
4rtw? Al Allow (2£4w)? after the correct answer
Total 3 marks
(Q11 4MA1/2H, Jan 2021)
Q1l02.
Q Working Answer Mark Notes
(a) 16x152 2 B2 Bl for an answer i the form
ax™™ with 2 correct from
a=16n=12 m=20
D)) | (x=9(x=4h 2 Ml for(x=9ixx4)
or for (x + al(x + b)
where ab=-36ora+b=13
(x+Nix—4) Al
(11) —9 4 1 Bl  ft from (b){1)
Total 5 marks

(Q09 4MA1/1H, Jan 2021)

Q103.



Working

Answer

Nark

Nuotes

(@)

Hx+1)-3({x-2)
(x—=2){x+1)
4{x+1) 3(x-2)

(x=2)x+1}) (x-=-2){x+1)

M1

for expressing both fractions
correctly with a common
denommator.

dx+4-3x+6  dx+4-3x+6
or

3

{x=2)x+1) r-x=2

M1

for removing brackets in a single
fraction with a correct
denominator. Allow denominator
o be expanded. Allow one error
i the expansion of the numerator.

x+10
(x=2)x+1)

Al

x+10
accept ————oe
-x-2

(®)

2x(x=5)=2x" -10x
or2x(x—3)=2x"—6x

or(x=5)(x=3)=x*=5x-3x+15(=x" =8x+15)

M1

for multiplying 2x by a bracket
with both terms correct or the 2
brackets with at least 3 out of 4
terms correct or at least 2 out of 3
terms correct

(2x* =10x)(x-3) =2x" - 62" -10x* +30x

or (2x" —6x)(x—5)=2x —10x" —6x° +30x
ar (a2 = Sx = 3x + 15) =27 = 10a? — 627 + 30x
or 2x(x* -8x+15)=2x" -16x" +30x

M1

{dep) for multiplying the product
of 2x and the 1¥ bracket (ft from
the 1% stage) by the 2° bracket
and getting at least 3 out of 4
terms correct

or multiplying the product of the
2 brackets (ft from the 1% stage)
by the 2x. and getting at least 3
out of 4 or 2 out of 3 terms correct

2x® —16x" +30x

Al

Total 6 marks

Q104.

(Q12 4MA1/1H, Jan 2021)




Working

Answer

Mark

Notes

(1-2y) —9y—(1-2y)=2y*-12

5 1_‘-(-
el

M1 substitution of
linear equation into
quadratic

e.g. 23': —1ly+12{=0)ce

allow 2y —11y=-12 oe

e.g. x +9x+14({=0] oe

allow x> +9x=—14 oe

Al (dep on M1)
writing the correct
quadratic expression

in the form

ax> +bx+¢ (=0)

allow ax~+ bx=c¢

eg (2v=3)y—-4)=0)

_)ui\/:—uf—zt-zﬂz

= —
eg
o 1y
22 {2 |-z
T s 4

eg (x+7)x+2)(=0)

—914J07 —4x1x14

M
&

(x=)

9y (9}
eg. ‘ J.'+E | _!E_I =-14

M1 (dep on M1) for
a complete method

to solve their 3-term
quadratic equation

{allow one sign
error and some
simplification —
allow as far as

11412172
4
01 481-56 )
oy

2

y=—oeandy=4
2

x=—Tandx=-2

Al (dep on M1)
both v-values
or both y-values

x=-2.
3
y= —oe
2
and
x=—T.

Al (dep on first M1)
must be paired

correctly

Total 5 marks

Q105.

(Q19 4MA1/1H, Jan 2021)



Q Working Answer [Mark| Notes

y=x—3 x=y+3 6 | Bl for correct rearrangement
of linear equation
eg eg M1 substitution of their linear
32— (x— 3)1 +x(x — 3)=9 33 _-1,:]3 _.1,3 +3(3+) E equation into Iquadmtic X or
v alone(even if B0 scored)
egdr +3x—18(=0) |eg W’ + 21y +18(=0) M1ft from their substitution
or (dep on previous M1) for a
CHx—6(=0) ar complete correct method to get
W+Ty+6(=0) a 3-term or 2-term quadratic

expression in the form

ax® + bx (+¢) (= 0)

[allow ax® + bx = ]
eg(x—2)x+3 =0 |legv+ D +6)(=D) M1 (dep on M1) fora
complete method to solve their
3-term or 2- term quadratic

14T —4x1x—6 7 £4[77 —4x1x6 equation (ax’ + bx (+€)=0) -
x= ST y= 71 correct factorisation or

substitution mto formula or
completing square (allow one

e.g 5 e.g s sign error and some
( r—i] _|' i] -6 ( 1._1 | | 1 | -6 sumplification — allow as far as
2) \2 ©o2) \2) —1+1524 —?J_r\f49—24)
x T 2
or forseeingx=2, x=—3 or
y=-—ly=-6
x=—3x=2 and yv=-lLv=-6 A1 (depon M2) forx =2, x =3
and
v=-ly=-6 or
. . . 1 one correct midpoint 1e
or one correct midpoint coordinate 18 x = —— 1 P
x= 3 of _}'=—5
or y=——
! 2

Working required ( Al (dep on M2) oe

Total 6 marks

(Q19 4MA1/2H, Nov 2021)

Q106.



Working Aunswer |Mark| Notes
32 +(2x—3) —x(2x—3)=5| [¥y+37 [y+3 5 M1 Correct substitution of
| | P = oy forx
2 2 xfory (ory forx)

5x7 —9x+4(=0) oe

or 5x* —9x=-4

5% +12y+7(=0) oe
or 5y +12y =-7

M1 for a correct equation
in the form
ax®+bx+c(=0)ce
or ax’> + bx=—¢

(Gx—)(x—1)=0) or

9+ [(-9)" —4x5x4
(x=) or

o 25
[ oV (9]
x—— -] —| ‘+4(=0)
Ll\ IDJ (10 ',IJ

[leading to x values of
0.8 and 1]

5

(3+ Ty + D=0 or

}—lli,ll}' — 45

- 2x5

o

T{ 6V (6V]
Slly+—1- . — T(=0
Fg}t Il\5 l,J |U+( )

\
[leading to v values of

~1.4 and 1]

(0

MI1ft dep on M1 for solving
their gquadratic
equation Using any
correct method - 1f
factonising. allow
brackets which

expanded give 2 out of 3
terms comrect (if using
formula or completing
the square allow one
sign error and some
sumplification — allow
as far as

9+ f81-80 oe
12+ 47190

or

oe
10 .
[ 97 1
or 5|l X—— |- —oe
10 ) 20
10 .
( 6] 1

or 5| y+ —| — -os
57)

0208 -3

and 2 =717 -3

14743

fam =1

"1y 3

Q'I'II']

[

M1 dep on previous M1

x=08&
y=-14/
x=1 &
y=-1

Al

oe, for both solutions
dep on M2

Tatal 5 marks

Q107.

(Q19 4MA1/1H, Jan 2022)




Q Working Answer [Mark Naotes
eg dx+8y=60 or 3x+06v=435 3 M1 Correct method to
—4dx—6v=4 +4x—ty=4 eliminate x or y:

(14v =236) (7x = 49) coefficients of x or y the
same and correct operator
to eliminate selected
variable (condone any one

(15—x" arithmetic error in
8 4}"_6[ 3 .‘:4 or multiplication) or
.\ . - correctly writing x or y in
4A5=2y)=6y=4 oe terms of the other variable
and correctly substituting.
eg x+2x4=150r T+2xy=13 M1 dep correct method to find
second variable using their
value from a correct
method to find first
variable or for repeating
above method to find
second variable.
Working required x=17, Al depon Ml
y=4

Total 3 marks

Q108.

(Q06 4MA1/1HR, Jan 2023)




Q Working Answer | Mark Notes
Elimination Substitution 4 | Ml for a correct method to eliminate x or y:
Egz Eg coefficients of x or v the same and correct
2lx—6y =102 (34+2y) operation to elimmate selected vaniable
21x+35y=-21 3 ‘ | +3y=-3 {condone 1 arithmetical error)
(—41y=123) |or
e ar
3x+5| Ix R 3 ] =3
ot Lo for correctly writing x or ¥ in terms of the
or other variable and correctly substituting
353x-10y =170
6x+10y =—6 —3—9v7
: 7] 3707 534
(41x=164) .3 )
or
7x—2f 22 ] =34
L3
Al deponMl forx=4ory=-3
Egz M1 dep on M1 for substitution of found
Tx—2=—3 =34 variable
ar
repeating the steps 1 first M1 for the
second variable
x=4 Al cao
yv=-3 A correct answer without working scores
no marks
Total 4 marks

(Q12 4MA1/1H, Nov 2020)

Q109.



Q Working Answer Mark Notes
(y+ 1) -y =8ar -1V M1

8+ 8++7 ]—| 5 | =8 correct first step eg substitution by
r=———"— vos

3y 3y oe eg x=1+2yvory= *

or £
equation in a single variable
or

3xy—-3yx2y=3yxl writing ond equation with x the
oe subject and substituting into 1%
or
multiplying 2* equation by 3y and
subtracting from 1% oe

3_1'|r .‘(—l
—2v=1 2

to get an

_3xy —y: =8

ez S +3v—8(=0) eg Sx°—4x—33 (=0) Al
for a correct simplified quadratic

Gy +8y-1(=0)or Bx+1Dx=-3)(=0) or WI1ft

3+ (I33 —d%5% {—8) 4 i\i(__q_}j —4%5 X(—33) dE'p on M1 for 501‘.’111_9, their 3 term
- %5 quadratic equation using any

=% =% correct method (allow one sign

error and some simplification —

—3%/9+160 yor
10

allow as far as if
factonising. allow brackets which
expanded give 2 out of 3 terms

correct)

Al dep on first M1
y= —% andy=1(both) |x=-12 andx=3 (both) 5 °p on st
2

Must be paired

11 E Al oe dep on first M1
5 3
3.y=1 correctly

Tatal 5 marks

(Q16 4MA1/2H, Nov 2020)

Q110.



Q Waorking Answer | Mark Notes
eg Ox+ 10y=062 _ 3 | M1 for correct method to
bx+ 3y=375 eliminate one vanable —
Ty=245 multiplying one or both
equations so the
eg 30x+ 15y =18.75_ coefficient of x or v 1s the
Ox+15y= 93 same 11 both (condone
2lx =945 one arithmetic error),
with the intention to
(3.1-5v subtract all 3 terms to
oreg 6[ > +3y=3.175 eliminate one varnable
(intention to subtract 1s
clearly showing a minus
sign or subtracting 2 or 3
out of 3 terms)
or 1solating x or y in one
equation and substituting
wnto the other
eg. 0= 0457 +3y=375 M1 dep. Substitute found
or 3 =045 +5y=3.1 value into one equation
or correct method to
or 3x+5 = 70357 =31 eliminate second
or bx + 3 % “0357 =375 unknown.
x=045 oe Al dep M1
y=0350e

Total 3 marks

Q111.

(Q10 4MA1/2H, Jan 2022)




Ix+4(2x—44)=-20e¢

Q| Working Answer| Mark Naotes
3 5;: 1: 1_:%6 g 11%§-+— ii - 3| M1 multiplication of one or both
P, Ry equation(s) with correct
(13x=15.6) (13y =-26) operation selected (allow one
g 4.4 g ] arithmetic error) (if +or —1s
[x=— 2+ " 1 oe [y=2x-44] oe not shown then assume it is

the operation that at least 2 of
the 3 terms have been
calculated for) or

correct rearrangement of one
equation with substitution into
second

eg S x 127 +4y=—2
ar

2="12"—-y=44

egSx+4="-27"=44
ar

Zx— “-2"=44

M1 (dep on previous M1 but not

on a correct first value)
correct method to find second
unknown — this could be a
correct substitution into one
of the equations given or
calculated or starting again
with

the same style of working as
for the first method mark

Working required

- =
I
i

Al

oeegx= -
for both solutions dependent
on first M1

Tatal 3 marks

Ql12.

(Q07 4MA1/2H, Jan 2023)




Q Working Answei[Mark] Notes

Y +(7-2x) =34 [ T-y ] +1? =34 3| Ml ggﬁg{igglg;‘;}f]mear
2 ' quadratic
5x° =28x+15[=0] oe 5y° =14y -87[=0] oe M1 dep on previous M1 for multiplying

out and collecting terms, forming a three
term quadratic in any form of
ax® + bx + ¢ (= 0) where at least 2
coefficients (a or b or ¢) are correct
and all are non-zero

(5x=3)x-3)[=0] (3y =20+ 3)[=0] IM1ft dep on M1 for solving rheir 3 term
or lor quadratic equation using any correct
method (if factorising, allow brackets
(=29 £ f(28) —4%5%15 |—(=14)+J(—14) —4x 5% (87 which expanded give 2 out of 3 terms
=9 J( ) 19 J{ ) 87 correct ) (if using formula allow one

2%3 2%35 sign error and some simplification —
+f784 -
or s e T 4. 106 allow as far asw or
Jx—=) ——1+15= 0 0e|5[(y ——)* ——=]-87 =0 0e
100 100 107 100 14+ /196 +1740
or lor 10
x=06andx=3 v=358 and y=-3

(1f completing the square allow as far
as shown) or

correct values for x or correct values
for v dep on correct guadratic

(allow incorrect labels for x/v)|(allow incorrect labels for x/v)

egy=T—2=35and eg 5.8=7—-2x and IM1ft dep on previous M1 for substituting
y=T7T-2x06 —3=7-2x their 2 found values of roryina
sutable equation

(correct labels for x/y) (correct labels for x/v) or_correct values for the other vanable
Working must be shown Al dep on M1 and the

r= {E'ﬁ' correct quadratic

y=58 (allow coordinates)

x=3, must be pawred

y=-3 correctly

(Q20 4MA1/2H, Jan 2023)

Q1l13.



Waorking |[Answer [Mark| Notes
eg o eg 5 Ml substitution of y =43+ 2x
23-2x) +x =—6x+42 | .. (-3-3Y —3—y
oo (352 w252 o520 e
27 +x"=—6x+42 10
obtamn an equation in
x only (or v onlv)
eg 9% +30x—24(=0) eg 2\'3—51'—E(= 0) M1 (dep on previous M1)
47 27 4 ft  for multiplying out and

or 3x* +10x—8(=0) or 93 —6y—195(=0)

or 3y =2y —65(=0)

allow eg 3x" +10x =8
allow eg 3y° -2y =65

collecting terms, forming

a three term

quadratic i any form of
axt+ bx+ ¢ (=0)

where at least 2 coefficients

(a or b or ) are
correct

eg (3x—-2)(x+4)(=0) eg By +13)(y-3)(=0)
—IDinlﬁz—ﬂrxix—S ziﬁf{—z}l—na‘x—si
or or
2=3 2x3

o5 s / RCEESRT )
D]‘3-x+_|_._. —goe Dt'3|t"__l 121 |=g50e
o3 L3) o3 L3)

{should give (x =) % .—4) 13
3 (should give (=)= 5)

M1 (dep on MI1) method to
ft  solve their 3 term
quadratic using any
correct method (allow
one sign error and some
sumplification —
allow as far as

eg —102 10006
6
or 2E4A5780)
6

or if factorising allow
brackets which

expanded give 2 out

of 3 terms correct)or
correct values for

x (allow 0.66(6...) or 0.67)
or correct values for y

(allow —4.33(3...))

) 13
" 1 +y=-3 eg 2x4+"-—"=-3
J ' 3

and 2("—4")+y=-3 and 2x+"5"=-3

M1 (dep on previous M1)
for substituting their 2
found values of x or y
in a suitable equation
(use 2dp or better for
substitution) or fully
correct values for the
other variable (correct
labels for x / y)

Working required

Al oe(deponMl)anda
correct quadratic (allow

coordinates) allow
x=0.66(6...) or 0.67,
v=-433(3_ ),
x=—4 y=3

Taotal 5 marks




(Q22 4MA1/2HR, Jan 2023)

Q114.
Q Working Answer | Mark Notes
Elimination Substitution 4 |MI1 for a correct method to elimunate x or y:
eg eg coefficients of x or y the same and correct
Ox—15y =75 2545y operation to elimmate selected vanable
20x+15y=70 + 4|| +3y=14 (condone 1 arithmetical error)
(10x =145
[__9.1 14:}} or s or
—’l-r+3[_j = |-14 - _
o1 -5 ) for correctly writing x or y in terms of the
or other variable and correctly substituting
12x-20y =100
Wy —_ — _ Y
lL.\+9_1»—42 3[14 3y _§p_25
(—29v =38) /
or
3r—5[ S — ] _25
Al deponMlforx=50ry=-2
pg3Ix—3x"-27=123 M1 dep on M1 for substitution of
ordx+3="-2"=14 found variable
or 3 x "7 —5vy=25 or
ord="3"+3y=14

repeating the steps in first M1 for
the second vanable

x=3 Al cao. dep on M1
y=-2 a correct answer without working
scores no marks

Total 4 marks

(QU14 4MA1/1HR, June 2022)

Q115.



Working

| Answer

Mark]|

Notes

(3+2))P -y +2(3+2y) =10

7

{x

W2
3 \ +2x=10
2 )

5|M1

for using correct substitution of a
linear equation mto the quadratic
— all terms shown correctly

eg 3y +16y+5(=0)

eg 3x” +14x—-49(=0)
3x* +14x =49

Al

for a correct 3 term quadratic

eg By+D{y+3(=0)

—16%4/16" —4x3%5
or

eg Bx—Tx+TW=0)

142147 —4x3x(—49)

23 o
or
[ 8.-' i.s.-"
3[| J"+§_| —l..§.|}+5=0

(should give (v =) —%_ -3)

(I} (7Y
3| x+=| - =
| 3 3

2x3

]—49:0

(should give {(x =) % -7

M1

dep on M1 method to solve their 3
term quadratic using any correct
method (allow one sign error and
some simplification — allow as far

—16++f236-60 or

as eg p
-14£4/196+588

or if factorising

6
allow brackets which expanded
give 2 out of 3 terms correct)

or correct values for x or correct
values for v

eg x=3+2 =5 and 7 V1ft dep on previous M1 for substituting
aan ] B3 —2xy=3 their 2 found values of voryina
x=3+2 K_E 7 9%v=3 suitable equation
ry= (use 2dp or better for substitution)
or fully correct values for the other
vanable (correct labels for x / »)
7 1 Al depon Ml (allow coordinates)
X=—.y=-— must be paired correctly
3 3 allow x=—-7, y=-3
x=—7.y=-3 x=233(3..).y=-0333..)
Total 5 marks
(QU21 4MA1/2HR, June 2022)
Ql1le.
Question Working Answer | Mark Notes
A +2) -2x+2)=24 5 M1  for substituting linear equation
into the quadratic equation
2+ 2y —-24(=0) or Al for a correct equation in the form
X+ x—12 (=0) ax+bx+c=00r ax’ +bx=—c¢
or 27+ 2x =M orx* +x=12
x+dHx—-3=0or MIlft dep on Ml for solving their
1+ Jm quadratic equation using any
x= . or correct method (allow one sign
, ‘): 1 error and some simplification —
|‘x—% _|‘?] -12=0 allow as far as _1i—j-'_48)orif
factonising. allow brackets which
expanded give 2 out of 3 terms
correct)
x=—4andx=3 Al for both x values dep on M1
i—4. —2)and (3. 5) (—4. -2) Al for both solutions dep on M1
and (3. 5)




Question |

Working

Answer | Mark |

Notes

Alternative mark scheme

(y— 27 + }13 -2y=24 5 M1  for substituting linear equation
into the quadratic equation
2 —6y—20(=0) or Al  for a correct equation in the
¥ —3y—10(=0) form
M —6y=200ry?*—3y=10 @’ +by+c=0o0or
@’ +by=—c
(v=5)}y+2)=00r MIlft dep on M1 for solving their
3 quadratic equation using any
y=__3i'J(_3) —(4x1x-10) correct method (allow one sign
' 2x1 error and some simplification —
or
3V 3y allow as far as w)m
2
2 2 if factorising, allow brackets
which expanded give 2 out of 3
terms correct
y=5andy=-12 Al  for both y values dep on M1
(—4,—2)and (3.5) (—4.-2) Al  for both solutions dep on M1
and (3. 5)

Total 5 marks

Q117.

(Q22 4MA1/2H, Jan 2020)




Q| Working Answer |Mark Notes
eg 10a+4c=20 eg 10a+ 4c=20 3 |MI1 multplication of one or
+ 2a-4c=7 — 10a-20c=35 both equation(s) with
correct operation selected
eg eg {allow one
T+de anthmetic error) (if +or —
[a= 3 ] oe is not shown then
: - assume 1f 15 the operation
[ T+4c ]4_25:10 oe that at IE‘;ISfEOEE;ﬁE
3 terms have been
calculated for)
or
correct rearrangement
of one equation with

substitution mnto second

T+2c=10 | eg Sa+2 % “—0.6257 =10 M1 (dep on previous M1
57—4c=T7 |or2a—-4x="-0625"=7

[c= 10—>5a ] oe

10-5a ~7oe 5[

2a—4[
2

rg
[ ]
Lh

(1]
2 m
o b
xR

but not on a correct
first value) correct
method to find second
unknown — this could
be a correct

substitution into one

of the equations

given or calculated or
starting again with

the same style of working
as for the first

method mark

Working required a=2125 Al . ega= 2 .__3
=—0.62 4 8
for both solutions

dependent on first M1

Total 3 marks

(Q08 4MA1/2H, June 2021)

Ql1s.



Q |Working Answer [Mark Notes
Y +(3-2¢)7 =18 (i—y :
. 2

5 | M1 substitution of
linear equation
mnto quadratic
5x* —12x—9[=0] oe 51 —6v—63[=0] oe M1 sumplified to a
correct 3 term quadratic
(x+3)(x-3)[=0] (v =21y +3)[=0] MI1ft dep on M1 for
solving their 3
3 - 3 - term quadratic
—(—12)£4J(—12)* =4 5% (-9) | ~(~6) £4/(—6)" —4x 5% (—63) can o verng
2x3 2x35 any correct

method

12, 144 - 6., 36 (if factorising,
S[(I—ﬁ)" _ﬁ]_gzﬂ oe 3‘[(."'_5)' _ﬁ]_'ﬁ =0 oe allow ®
brackets which
expanded give 2
out of 3
terms correct )
(if using
formula allow
one sign error and

J +3 =18

some simplification
—allow as far as

12144 +180

10

6+4/36+1260
—)
10
(if completing
the square allow as
far as shown)

x=—06 Al oe dep on M2 for
and x =3 both x-values
ORyv=42 OR both y-values
and y=-—3
Working must be shown x=-0.6, Al oedep on M2
y=42 (must be clearly
r=3 shown as correct
V=

-3 pairs). accept
answers given
as coordinates

or

Tatal 5 marks

(Q19 4MA1/2H, June 2021)

Q1109.



Q Working Answer | Mark Notes
6-12xor 3 M1 for expansion of bracket on the LHS
5 8 or dividing the RHS by 3 with two terms
2-4x=——-=x
3 3
6—-5=12x—8xorl=4xor M1 fi (dep on 4 terms) for terms in x on
—12x+8x=5-6oeor—4dx=—1or one side of equation; number terms on the
5 5 8 other
—x—4x==-20cor 2-==—=x+4xo0e
3 3 3
Working required 1 Al oe dep on M1 awarded
4
Total 3 marks
(Q02 4MA1/1H, Jan 2023)
Q120.
Working Answer | Mark Notes
o X 3 T—x 3 M1 For clear intention to multiply all terms by 20 (or
eg 20x —20x 5 4 % 3) or a multiple of 20 ce
or
=20x4.3 to express LHS as two fractions over 20 (or 4 = 3)
or or a multiple of 20 oe or as a single fraction with a
eg 5(x+3)—4(7T—x)=20x43 denomunator of 20 (or 4 = 3) or a multiple of 20 oe
o if expanded numerator. allow one error
S(x+3) 47-x),
By 20 (=43) or
S(x+3)-4T-x)
e (=43
g %0 )
egdx+15-28+4x=43 =20 M1 Expanding brackets and multiplying by
oe denominator with no more than one
eg9x—13=286 error in total from multiplying out brackets
eg 9xr =99 [we must see 4.3 = 20 or 86 accurately]
Working required 11 Al dep on M1
Total 3 marks

Q121.

(Q13 4MA1/2H, Jan 2023)




Q | Working Answer |Mark Notes
(1) | (xx0)x+4) 2 | Ml or{x+a)x+b)whereab=-24o0ra+5b=2
Working not required, (x+6)x—4) Al
50 correct
answer scores full marks
(11) | Answer must come —6, 4 1 Bl Must follow through from their factors m (1),
Jrom the so even if the answers 8 and —6 are given, the
Sfactors in (i) as mark can only be awarded 1f it follows from the
the questions says factorisation in (1) (dep on 2 factors)
‘Hence solve_ '
Total 3 marks
NB: Some students may show the whole of their
working in the space for (1) or (11). Please award
the marks for (1) and (1) so long as there 1s no
ambiguity.
(Q09 4MA1/2H, June 2021)
Ql22.
Q' | Working Answer |Mark Nates
3 M1 A correct method to solve the quadratic equation
(6x — 3)(x + 7)(=0) or 6x” +37x—35(=0) using any correct method (if
factorising, allow brackets which expanded give
374437 —4x6x-35 2 out of 3 terms correct ) (if using formula
2% 6 allow one sign error in substitution and some
simplification — allow as far as
r‘ (37" —37x4/1369+840 :
J; —|—= . oe ) or completing the square as
\ 12 ) 12
far as shown on left
5 Al  depon Ml
- ocand 7 correct critical values (allow 0.83._)
Weorking must be . _5 Al  depon M1
seen for both —T=x<= 3
accuracy marks oeeg-T<x=<083.._.
as asked for in 5 5
question [—?. '—} Accept x=—, xz=2-7
6 6
Total 3 marks

(Q22 4MA1/2H, Jan 2023)




Q123.

Q Working Answer | Mark Notes
(a)(x) 3 Bl v=1 drawn
94 &
(11) 3 Bl x=2 drawn
1 1\1*3, =T
111 [ , +y= AT
(1) 6 | b Bl x+y=7drawn
, I L"‘-.\ Allow dashed lines or solid lines for

: \ graphs
3| R\ condone lack of labels if

2| J \ unambiguous
- L al
M s

Line length 2cm + but shaded

(b) area must be enclosed 1 Bl cormect region indicated — shaded mn
for the mark in (b) or out — labelled R or clear mtention
to be the required region
(ft only for one vertical line. one
honizontal line and one line with a
negative gradient)

Total 4 marks

(QUO2 4MA1/2H, June 2022)

Q124.
Q Working Answer Mark Notes
e.g 40+8x =51 —fxfx 3 M1 for a correct expansion with at
; 2 least 3 out of 4 terms correct oe
ar 40+8x - f"ﬂ“ Jx | or all 3 terms correct
or 40+8Jx —5x—x
or 40+ ’r-.f: -X
x=19 Al (deponM1) forx=19
v= Bl fory=3
Total 3 marks

(Q18 4MA1/1H, Jan 2021)

Q125.



Working Answer Mark Notes

(8 11 NCES| 3 | M1 for rationalising the
| T denominator — award for
\ ﬁ -1 ‘J;-H seeing infention to multiply by
(;1 \E 1 xff_J +1 or —\E -1

(¥5+1) o 58 N R

4 4

Working reguired 2.f5+2 Al from correct working

J20+2

Blft for k+f5 +¢ =+/5k° +¢

where 3% 15 a single mteger
Accepta=20and b =2

Total 3 marks

Q1l26.

(Q17 4MA1/2H, Nov 2021)

Q Working Answer [Mark Notes
\ﬁx oy =64 lﬁ oe or 4 | Ml expmding bracket and
- —6_n collecting terms. Condone
! x«,ﬁ 6 _\E o1 erTor
(allow —2\5 or — Z{q,ﬁj: for —6or
249 or 2(xf3)* for 6)
6+ 2,.‘,’37 —6-2.3 Al  oemust be a correct
(x=) N‘,— oe eg J_ fraction with 1rrational
3-1 1- ﬁ numerator and denominator
(6+ Z'JE) (1.6+1) M1 (indep) Multiplying the
(x=) * or numerator and denominator
{ﬁ - (-J?j 1) of thewr fraction by ﬁ +1
('5""’1‘5)("‘5 +1) oe or oe or showing 2 or —2 as
2 the denominator and
[6 + 2_\,!’37] {—l _ _\E] multiplying the numerator
— - o or by wﬁ +1 oe
) () *
e or rationalising their
[ 6 Lﬁ){l +.J§) oe denominator. so long as it
[l_ﬁ){1+ﬁ) is of the form p+g-/f3
where p and g are non zero
mtegers
(condone missing brackets
provided meaming 1s clear)
Working reguired 6+443 Al  dep on M1AIMI with no
EITOTS Seen
Total 4 marks

(Q18 4MA1/1HR, Jan 2023)



Q127.

Q128.

Working Answer Mark | Notes
(ﬁ—l)l =222 | (34 J8) W2+1) 4 (M1 expand the denominator
x
(o ﬁ 1}2 JE ; Hl (accept 2—2-9’5-—1 - must see
+1[._3 2"5) ' ' expansion) OR method to
rationalise using {\E +1)°
(3+48)  (3+242) | (217 = Ml et 3-24/2
- X = method to rationalise
"[3_2\5_]" [_3"‘3‘45) Z—JE—\:GH. OR expansion of
[:=3—2-JE) (+2 1) (accept 2-2241)
or {\\,E+ 1) (accept
2422+ or
or_ W2-DW2+D
W2+ =
24424241
(=3+242)
or
W2-DE2+D=
2-2+42-1(=1)
9+642+34/8+8  9+1242+8 M1 dep on 2ad M1 -
eg or correct expansion of brackets
9—6J2+62-8 9-8
9+62+34/8+8  9+122+8
or " or "
17+ /288 Al orp=17, g=288

answer from fully correct
working with intermediate
steps of working seen

Tatal 4 marks

(QU21 4MA1/1HR, June 2022)



Q Working Answer Mark Notes

12 “G -2 3 M1 rationalise denominator — award for
eg X —
\I@ +2 ﬁ -2 seeing multiplication by ? 2 or
3-2
—J3+2
—/3+2

numerator and denominator.

M1 dep M1 correctly simplifyin,
36 —2,/12 ) _ P y stmp =
ce fi_3 , o 6-212

or 6-4.f3 or —6+4‘4;5_ (denommunator could be 3 —4 or —1)
-1

or 6+ 2@

—6+ Jﬁ Al dep M2 must be in correct form
(including /48 )
allowa=-—-6and 5 =48

Total 3 marks

(Q17 4MA1/2H, Jan 2022)

Q129.

Question | Working Answer | Mark [ Notes

(a) >3 N e =\ 3 M1 for correct expansion of
6x6+6x _JE-F 6 "‘{l__-’- f =% "E} brackets showing four terms

(need not be simplified)

or
3641212 +12412 + 4124012
or

36412412 +12412 +(4x12)

or

for the use of

o (a+Bf =a*+2ab+ 5
36+ 2443 + 2443 +48
or or
364 2% 2443 + 48 for showing or stating
or Jl_ﬁ =2 -4"3 oe
36+6x2x 2412 +48
84+48.3 MI (dep on M1)
Shown Al for fully correct working

leading to given expression




Question | Working Answer | Mark | Notes
(b) Eg 3 M1 for one of
(1g" OO s \% : ) : :
| 2 | or| L or cube rooting or Nverting or squaring
5 [ = 12
\ i J \ 27a /
L ka™ . . ,
|.» 7294 |3 or P where k15 an integer =0
.
. s
Es M1 for twa of
(9a*) 324 . _ . :
| j or E_#'3‘1’ cube rooting or mverting or squaring
b
1 . [
E‘I P or — where & is an integer # 0
—5—or | — | or
Iy \ 2a
1 .
||" rll] 3 H—?‘
| 729a*" ) T
1 10 - I . .
! . Al Allow ! ﬂ or —"a
Oa 9 9
Total 6 marks
(Q17 4MA1/1H, Jan 2020)
Q130.
Q | Working Answer Mark Notes
(a) 1 1 |B1
(b) 172 2 |B2 (Bl for 2 of 3 parts in a product)
(c) 2 |B2 Bl for a correct factonsation with at least 2

TV 2y +3%) factors outside (eg 7x, X%, x). etc) eg

o Tx(2xy* +3x7)%) eg X2y (14)* +21x) or for
the correct common factor with just one
mistake inside the bracket eg ?.1'],1-'](2}’ +3x)
which 1s missing the squared on the y term

(d)| v=mx+ 4 where m# 0 oe 2 M1
(eg y=2x+4)
or
yv=—2x+cory+2x=coe
or
—2x+4 or fix)=—2x+4 oe¢
Correct answer scores y=—2x+4 Al oceeg v+ 2x=4

Jull marks {unless

Jrom obvious incorrect
warking)

Tatal 7 marks




Q131.

Q132.

(Q09 4MA1/2H, Jan 2023)

Working Answer Mark

Notes

(a)

Bl oe

(b)

Bl

Tatal 2 marks

(Q12 4MA1/1H, Jan 2023)

Working

Answer[Mark

Notes

| [Gx-89)5x+8) ==  Gx-8)(x=5)

Gx+2)(x—3) 5x+8 ® (5x+2)

(x-T))

M2 For factorising at least
2 of the quadratics
correctly — could be
umplied by 2 factors
cancelled correctly

(M1 For factorising at
least 1 of the 3
quadratics correctly)

Cx=8)(x=5)-(x=NGx+2) _
5x+2
Sx —25x —8x+40—(5x" —35x+2x—14) oc
S5x+2

or

(25x° —64)(x" —8x+13)—(x—7)(3x* —13x—6)(5x +8) .

(5x" —13x—6)(5x +8)
(5x—8)(x" —8x +15) — (x— T)(5x+2)(x—3) e or
(3x+2Wx-3)
(25x7 —64)(x—5) — (x = T)(5x + 2)(5x +8) o
(5x+2)(5x+8)

=l

M1 (indep (ft 1f M2 awarded)
For wniting the
fractions over a
common denominator

with or without brackets
removed — need

not be i simplest form
Could be written as 2
separate fractions

OVET a COnmIon
denominator

54
Sx+2

Al dep on M3

Tatal 4 marks

(Q21 4MA1/2H, Jan 2021)



Q133.

Q134.

Q Working Answer Mark Naotes
5 4 M1 A correct substitution for v
[x=] — - oe i
Fo5 0 o1
9 | 502 ; +3 writing v mn terms of x
5 5
or y=—-—- oe
: 9x 9
[x=] 5(5a-2) e M1  Multiplying each term in the
45+ 5(5a-2) numerator and denonunator
by (3a — 2) to eliminate the
ar (5-5x)5a—-2)=45x oe fraction in the denominator
or
or 9y — Moe equating 3’ s and getting rid of
35+25a fractions as far as shown on left
or single fraction in terms of a
[x=] 25a-10 M1 A correct fraction not in simplest
i 35+ 25 form with all brackets expanded
5(5a—2) or numerator and denominator
or [x =] o715 factorised with the same common
(7+5a) factor taken out
Working not required, so ‘o 5a-2 Al  Correctly simplified
correct answer scoves full "~ T+5a x = needed for the answer. or x =
marks (unless from obvious previously seen n working with
i . correct simplified expression
incorrect working)
Do not isw if students have tried
to do some incorrect cancelling
eg x= ba—2 = =2 gets M3AD
T+5a 7
Total 4 marks
(Q21 4MA1/1H, June 2021)
Q Working Answer Mark Notes
(a) 1 1 Bl
(bi(1) (xx4)(x£9)(=0) 2 M1 or (x + a)(x + b) where ab = =36 or
at+tbh=-3
Correct answer scores (x+4)(x-9) Al (1sw if they also solve the equation 1n
Jull marks funless from this part)
obvious incorrect working)
(1) Answers must ft fram (Bb)(i) —4 and 9 1 Bl fi Answer must ft from their

(x + p)x + g) m (b)(1)
Award B0 for —4 and 9 if no marks
scored mn (1)

Total 4 marks




(Q08 4MA1/2H, Nov 2021)
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