Mark Scheme

Q1.

Q2.

Result Ml
shown
M1
M1
Al

(indep) for writing \/12 as 2+/3

for method to rationalise
the denominator

8+J_5J'
% 5443 sJ’
8+2J_5J_
5+3 5B

(dep on previous M1) for expandmg
terms. condone one error in
numerator or denominator

o J0-8V3+5V12 V123
5 5¥3+543 - J’«/'

40-8V3 +1043 - 2«/7/’

25-53+53 - \/_\/—
34+243 oe

22

for a complete chain of reasoning

leading to ——— L +J_

This mark can

be awarded
whenever this is
seen, which might be
later in the process.

(Va +2vb)(Va - 2Vb)

va x\a-2yavb +
2vbva - 2vb = 2Vb

Al cao

for expansion of
brackets or

Jab =246

M1 fora or(—4b)

(Q19 1MA1/1H, Nov 2021)

(Q18 1MA1/2H/S2, Specimen papers )



Qs.

M1 | for start to express the common ratio algebraically.

o |9

@

egl/(Vx-1or(Vx+1)/1 or Vx+1=kx1lorl=k
“(WE-1)

M1 | for setting up an appropriate equation in x. eg 1/(vx - 1)=
Wx+1)/1

C1 | for convincing argument to show x =2

(b) Shown M1 | for expressing the relationship between the common ratio.

one of the first three terms of the sequence and the fifth
term. eg 5% term = 3% term x (common ratio)?

C1 | for a complete explanation to include eg. (V2 +1)( V2
+1)=7+5/2

(Q23 1MA1/2H, Nov 2017)

Q4.
5 Ml I for JEor
OR 2/20r 3.2
Ml for ZJE or 3410 or V3 x+/10 or
V9 x+100r V4x10 or V/9x10
OR 22+342
Al cao Answer of 5410 from
correct working gets M2
A0
(Q13 1MA1/1H, June 2018)
Q5.
c=a*+8 P1 process to expand (a + V8)? given at least 3 terms correct
d=4a

Al c=a*+8

Al d=4a

(Q22 1MA1/2H/M2, Specimen papers )



Q6.

. 134942
for start of to find the itio, s
or S o pnx‘ess o common raf eg writes 31203
: 2 134942 3-242 i
Pl 1 d Award P1 for to rationalise the
for process to the eg P n——:;.;.}_2 5 W process to ral

3:242

denonunator of m
Pl (dep P2) for expanding terms. condone one error in expansion of
numerator or denominator,

2 ) - 242 =2 2 23 =3
- 942VI-18VINI- 263 3942020636

9+632—672—43232 9-8

Al | cao A comrect answer with no supportive
working gets 0 marks.

(Q22 1MA1/1H, Nov 2023)

Q7.
Givenresult | C1  Correct first step towards simplifying
4 V2
expression eg. ————
5 B «/5 +1
C1  Correct step to rationalise denominator
C1  Conclusion to given result
(Q23 1MA1/1H/N, Specimen papers )
Q8.
Vg | 4“3
first step shown towards simplifying. e.g.
step shown towards simplifying. e.g 1+-/§~/§
C1 .. ) £)
simplifies denominator. e.g. ——
1+3
C1 | conclusion to get result
(Q18 1MA1/1H/M2, Specimen papers )
Q9.

Completes Ml Expansion of (4 — V3)(4 + V/3) with at

reasomng least 3 terms out of 4 correct or 4% — V3

xV3
Cl for \/1_3 from correct working

(Q14 1MA1/1H/S2, Specimen papers )



Q10.

& 3 M1 for intention to multiply numerator and
7 denominator by (5—+/8)

M1 for correct expansion of erther (3 + V2 ) (5~ V8 )
or (5++/8) (5—+/8). at least 3 terms correct

or 4 correct terms 1gnoring signs.

11-2

Al for fully correct working leading to I

(Q21 1MA1/1H/M1, Specimen papers )

Q11.
6—V8 5 2+4y2 | M1l | for correct first step eg multiplies numerator
\/@: and denominator by V2 +1 condone missing
s brackets
2 +1
= M1 | (dep) for expansion of numerator with 4
6VZ2+6—VBVZ terms correct with or without signs or 3 out
2-1 of exactly 4 terms correct
=6V2 +
6—4 —
22
Al | for2+4V2 oc or for statinga =2 and b=4
(Q21 1MA1/1H, Nov 2017)
Q12.

(a) | explanation | C1 | for a correct explanation, eg /3 x —/3 =
—3.not 3

(b) | explanation | Cl | for correct explanation. eg V12 =243,
not 3v2

(Q20 1MA1/2H, June 2018)



Q13.

V31

M1 expands brackets eg 36 + 615
—6V5—\25 (=31)

M1 rationalises the denominator eg
using V31 with numerator &
denominator

Al for V31

(Q19 1MA1/1H/S1, Specimen papers )

(Q14 1MA1/3H/M2, Specimen papers )

Q14.
1:3 M1 for a valid first step. e.g. o7 +Joc
Ml for a complete method to show a multiplicative
relationship, e.g. 3(J7 A )
Al cao
Q15.

=23 | Ml | formethod to expand 3 — 2 ) (=11 - 64/2)
49
il 7 for method to rationalise the denominator. e.g.
=1 M1
- multiplying by M
114632
M1 (dep M1) for method to expand correctly either the
numerator or the denominator,
e.g. 23+ 1742 or 121 =72 (=49)
Al fora= é
49
Al forb= ﬂ
49
15 20 25 30 35 40 45 "

(Q19 1MA1/1H/M3, Specimen papers )



Q16.

fully C1
correct
working
leading

to
16(1+42)
C1
C1

for expanding the numerator.
eg 18+ 2J218+2 or V324 + V36 + V36 + V& (=32)

or for simplifying V18, eg. V18 = 32 on/ﬁ+\/7=4s/2—

(indep) for method to rationalise the denominator.

“numerator” _ J8+2
i TR
& a2 VB+2

for fully correct working leading to 16( 1+42 )

Expanded
terms need
not be
simplified

Accepta=
16.6=1

M1

for working th V2, eg
Vax3 or Yax3or2\3

cao

for simplifying the power eg (v3) =27V/3
for method to rationalise the denominator eg

multiplying by %

for 8—"?0]~ equivalent fraction in form ﬁ .eg
c
2187
2187

May be seen as the first step

(Q20 1MA1/1H, Nov 2018)

Q17.
T@| 33
Al
®| v |M
31
M1
Al
Q18.
(@) zm
() 6+«/3T

M1

Al

M1

M1

Al

for method to multiply numerator and
denominator by /11 or a multiple of
VIT eg 22, N1

R i

for Zm

for method to multiply numerator and
denominator by 2v3 + 1 or a multiple of
WI+1 eo_ N3 2B+1

N Bl

(dep) for V3 x 23 =60r2y3 x 2y3 =
12

for ﬁ;-l‘/—g (accepta=6and b=11)

(Q18 1MA1/1H, June 2019)

(Q16 1MA1/1H, Nov 2019)



Q19.

Q20.

P1

P1

Al

P1

for writing \/180 as 6/5

JI80-25 5J5+5

for process to rationalising the denominator :
45 505+5 later in the process.

This process mark
can be awarded
whenever this is seen.
which might be

5\/—s/180+3\/18 ~50- 10\/'

X or X oe
55-5 "505+5  5J5-5 55+5

(dep on previous P1) for expanding terms

100+20J§
oe

125-25

NG

for 1+ —
5

100

Accept written as
a=1>b=5

1043 +27

39

M1

M1

M1

Al

for method to rationalise one of |
the fractions,
3Ji LA+ 229,
84— 443 . 168

or

2 BB
N I
for method to rationalise both of
the fractions
eg
33 4+J'( 12J3'+9)
—BAB 16-3
and—x£ —i)oe
BST3

for method to write correct
fractions with a common

denominator
- 30243+9) 13x243
13x3 13x3
or 303+27_ 263
39 39

5
for ———10ﬁ+'7 oe

39

(Q20 1MA1/1H, Nov 2020)

for method to fractions with a
common denominator.

eg
WixB 2x(d-43)

BE—B) Ba—B)

for writing as a correct single fraction
without brackets.

eg
0— s+2f
433

for method to rationalise a fraction of the
a+ hsﬁ

c'sﬁ-d

integers.

1+°J' 4J3'+3

B B3 B3

or B3+3+244643
4s+12J' 123-9 =

form

where a. b, ¢ and 4 are

(Q23 1MA1/1H, June 2023)



Q21.

Q22.

Q23.

(®)

M1

Al

for ﬂor ﬂ or _W where & is an
7 1k Tk

integer not equal to 0

for writing \/S_Oas «jl6x5 or \/lgx\fS_ or
N

for 34/5 or /43

- [ for a correct method to the denomunator,

eg.;x‘[‘;_lor : xi
Ja+l Ja-1  Ja+l 1-a

Al | for X2

(Q17 1MA1/1H, June 2024)

Condone use ofa
prime number in
place of a for the M1

Do not ISW

@ |

®)

35

32-93
11

£ Exﬁorix_—ﬁ
" T S S

Al | for 3~/§ or J‘Tg
M1 | (indep) for writing /75 as 543

M1

M1 | for method to rationalise the denominator.

J75-2 1-243  53-2 1-243

& 1+2J§X1—2J§ = 1+2J§x1—2J3_

M1 | (dep on previous M1) for expanding terms.
condone one error in numerator or
denominator
& J75-2753-2+43 i
1-243+23-433
SV3-10433-2+43
1-2{3+2{3-4433

- -32
Al | for 321?\/§oeeg 3'-;?J§

(Q15 1MA1/2H, June 2024)

This mark can be awarded
whenever this is seen, which
might be later in the process.

Accepta=32.b=9.c=11

(Q16 1MA1/1H, Nov 2024)



Q24.

®)

f

,.

Al

P1

P1

Al

for process to 1 the common ratio.

eg 40045 200 (= 245 ) or 200+400V5 (= ——)

25

or for a process to find the next term of the sequence,
eg 200 * (200 + 10)

cao

for process to find the ratio of the 4th and 6th terms,

g2 N2 1y 52 s,
B g T g T g oy
or for finding that the 2ndtetmis%
52 [ 1
for complete process to find Istterm. eg —— +| —
omplete pr NG

cao

)’

ay use an 2 consecutive

terms

Award 0 marks for a correct
answer with no
supportive working

(Q23 1MA1/1H, Nov 2022)



