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17 Completes proof | M1 Expands both expressions
eg 20 en et tnt 2n a2 ornttn and wdn+ 2042
or fuctoises 1+ 1)(r+1+2)

c1 Completes proof with explanation and reference to (n+1)*





image7.png
9

Proof

(supported)

c1

starts process to find point of intersection by substituting, eg (10 + 2y)° + )7 (= 20)
for expanding, eg y” + 20y + 20y + 100 (3 out of 4 terms correct)

(dep M2) for 3-term quadratic equation ready for solving, eg 5)* + 40y + 80
(dep on previous M1) for method to solve an equation of the form ay* + by + ¢ = 0, eg by
factorising or correct substitution into quadratic formula

fully correct method leading toy =4 orx =2 or (y + 4)! = 0 or (x~ 2)°= 0 and statement,
eg only one point of intersection so the line is a tangent to the circle
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MI
M1

c1

M1
M1

c1

for the start of a method to convert 0.22.. to a fraction, eg10y = 2.22__or (=) §
for the start of a method to convert 0.13636... to a fraction,

10=13636.. or 100x = 13.6363... or 1000x = 136.3636.. or (x=)_ 22 or (=)
for correct arithmetic and concluding the proof

15

OR

for 0.136 x 0.2=0.03 (=2)
for complete method to find two appropriate recurring decimals the difference of which is

a rational number, eg. 100== 3.0303. 00303 or 35
for correct arithmetic and concluding the proof.
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‘writes the area using algebraic terms e.g. (x + 3) * (x + 3) or at least two correct area expressions.
which may be written on the diagram or x given as 10 -3

expands and includes the given 10 e.g. x* + 3x + 3x + 9 = 10; condone one error in the four terms
when expanding or 10— 3y/T0 — 310 +9 + 6410 — 18 (=1) condone 1 error in the 6 terms.

rearranges to give the given equation or shows surd expression simpl

esto 1
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22n-3)

even

C1

c1
c1

c1

‘correct expansion of brackets to give at least 3 terms from n*~2n-2n+4.

arrives at n*-2-n*+4n-4 oe
reduces to 2(2n-3) ordn— 6

for conclusion e.g. 2(2n-3) always even, 4n 6 is always even since both are even numbers, they
are multiples of 2
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cos PBQ:

10°+10° -*(2-f3)

200

200

*(2-43)

200

Proof

BI
Mi

Mi

Mi

Al

(indep) for stating cos 30

for PO = 107+ 10°-2 % 10 10 % cos PRQ or AC =+~ 2 x % x % cos 30 (=82-3) ) oe

10° +10° - PQ*
for cos PBQ = *° "2 (implies previous M1
0 g (mptesprey )
for cos PBQ - 10 H10 ~( 42 ~2x rxxxcos30)
2x10x10

conclusion of proof with all working seen
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proof

Cl
Cl
Cl

starts proof eg n(n+1) or (n — 1)xn
n(n+)+n+lor (n—)xn+n
for convincing proof including (n+1) or n”
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proof’

g
leading to
t°n

Ml

Al

for finding two correct recurring decimals that
when subtracted would result in a terminating
decimal or integer with intention to subtract
egx=031818.., 100x=31.81818...

fully correct proof
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20 proof MI for any two consecutive integers for sight of p’ " = (p— q)p + q)
expressed algebraically eg n + 1 and n
(supported) | M1 (dep) for the difference between the | for deduction that p—g = 1

squares of “two consecutive integers”
expressed algebraically eg (n + 1)* = n*

Al for correct expansion and for linking these two statements eg
simplification of difference of squares | substitution of 1 for p— ¢
eg 2n+1

Cl  for showing statement is correct (with | for fully stated proof and deduction eg p*

supportive evidence)
egn+n+1=2n+1and

(n+1)

-g=1x(p+g=p+q
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3

(3x- )@+ 20x -
3x-15)

(x+5)(12¢% - 4x -
9x+3)

(4x-3)3x -x+
15¢-5)

Fully correct

algebra to
show given
result

MI

M1
Al

for method to find the product of any two linear expressions; eg. 3 correct terms or
4 terms ignoring signs

(dep) for method of 6 products, 4 of which are correct (ft their first product)

for fully aceurate working to give the required result
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24

Proof

Cl

cl

cl

cl

for joining A0 (extended to D) and considering angles in two triangles (algebraic
notation may be used here)

for using isosceles triangle properties to find angle BOD (eg. x + x = 2x) or angle
COD (eg.y+y=2y)

for angle BOC=2x + 2y

[~ 2xangle BAO + 2xangle CAO)

for completion of proof with all relevant reasons given, eg. base angles of isosceles
triangle are equal and sum of angles at a point is 360°
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14 (4n*+2n+2n+1) proof M1 for 3 out of 4 terms correct in the expansion of (21 + 1)} or
—@n+l)= (supported) @+ 1){2n+1)-1}
A +n+1-2n-1
i+ 2n
Zomontt) Pl for 4 + 2n or equivalent expression in factorised form
Cl for convincing statement using 2n(2n + 1) or 2(2n* + n) or 4 +2n

10 prove the result
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15 23 MI Fora fully complete method as far as finding two correct decimals
% that, when sublracted, give a lerminating decimal (or integer) and
%0
showing intention to Sublract
eg x=0.2550 10x=2.55 then 9x =2.3 leading to.
Al comeet working to conclusion
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21

Proof’

or 10x = 0.4545(... accept 105 =0.45
M1 for finding the difference between two correct, relevant recurring
decimals for which the answer is a terminating decimal
Al (dep on M2) for completing the proof by subtracting and

cancelling to give a correct fraction eg > = L or 4:3
990

L
SR TIN)
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Shown

MI for correct expansion of (n+3)*or (n—3)*

eg (n+3) =n +6n+9 or
(=37 =n* ~6n+9
MI for correct expansion of complete expression,
eg (1 +6n+9) - (n* ~6n+9)
Al for 12 and conclusion

OR

Ml for [1+3+n-3[n+3-(n-3))

M for 2n%6
Al for conclusion
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21 | (@) [F-2-5+10 YTy +10
*(b) | @420+ 1) Proof
—@n+1)
2+ dn+1-2n—
=am+2m
2n(2n+1)

MI for all 4 terms correct (condone incorrect signs) or 3 out of 4.
terms correct with correct signs
Al cao

MI for 3 out of 4 terms correct in the expansion of (21 + 1)
or@n+ D{@2n+1)-1}

Al for 4 + 2n or equivalent expression in factorised form

Cl for convincing statement using 2n(2n + 1) or 221 + n) or 4n* +
2n to prove the result
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21

(R
=+ l-nt =241
(+D)+n=2n+1

OR

0+ 1P
=@l -n)
= @iy = 241
(s Dn=2n+1

OR

B+ 1)} = -t me ) =
2n-1= -+ 1)

Difference is 2n+ 1

(e D+n=2m+1

MI for any two consecutive integers expressed algebraically
eg nandn +1

M (dep on M1) for the difference between the squares of ‘two
consecutive integers’ expressed algebraically eg (n -+ 1)~ n*

Al for correct expansion and simplification of difference of
squares, eg 2n + 1

CI (dep on M2A1) for showing statement is correct,
egn+n+1=2n+1and (n+1)'~n*=2n+ 1 from correct

supporting algebra
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L xxauxsin30o®

2

Leadxos
2

OR

Height = 2xsin30°= x

Caxx_2
2 2
oR
Height =xsin30= =
2

x=+24

shown

Ml (4

L xx2xxsin30®
2

Al A=x"x05or A=—
2

C1 for completion with all steps shown

OR
M1 height = 2xsin 30 (= x)

Al A=xx05 or 4:7

C1 for completion with all steps shown

Al A=x'x050r 4

C1__for completion with all steps shown
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4+ 120+ 3 — (i — 120+ 3)
=4+ 12n+9—dn*+ 121 -9

=8 3n

Proof

M for 3 out of 4 terms correct in expansion of cither
(2n+3y or(2n-3)

or ((2n+3) - n-3))(2n+3)+ 2n-3)

Al for 24n from correct expansion of both brackets
Al (dep on Al for 24n is a multiple of 8 or

24n=8x3n or24n+8=3n
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3

0.363636....
100x=36.363636....

Proof

MI for 100x = 36.363636.... or 10000x = 3636.3636...
MI (dep) for subtraction of both sides

Atfor 2824 from comect proof.
9 11

OR
MI starts long/short division of 11 into 4, set out
correctly, with 0.36 seen on the top of the bus stop (oe)
with a remainder of 7

M (dep) Remainder of 4 after the remainder of 7 seen in
correct place

Al At least 2 remainders of 4 and one of 7 scen in the
correct place and with a statement that the decimal will
recur with a cycle length 2 because the remainders have a
cycle length 2.
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Let n be any integer
‘Then a pair of consecutive integers are n
andn+1

Their sum =27+ 1

Since 7 is an integer 2n is even

5020+ 1is odd

Proof

MI Sight nandn+1or n—1andn
M sight of 2n+1 oe

Al explanation of 2ir+1 eg “it's odd" “it's one more than
an even number’ (n must have been defined as an integer
to cam the Al)
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14 [ (@

1247 oe final answer

B1 for e or 12a" (k#0)

For B1 accept 12a

1 ()

8a™ final answer

B2 for8a%or 2 or ke’ (k#0)

or

B1 for ka® or A% or 8 seen (k#0)
B





image28.png
4x = 11xy - 3y final
answer

3 [ M2for three correct terms from
4@ —12xy + 1}y - 3y2 oe

or

M1 for two correct terms in the expansion above

M1 implied by two correct terms in answer
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3 [@ She added the terms oe 1 In‘all 3 parts any incorrect statement treat
2a° 1 as choice
Allow correct descriptions of what Martina
should have done in each part
See AG
3T (®) "She dvided the powers 8 T SeeAG
£ 1
3 [(@ ‘She squared (7 <6 % 5) oe 1 SeeAG
75 1
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(a

6a’’

B2 for answer ka'
62 orexatx aSor6x atx &

or

shown in working
OR

B1 for answer 6a* or ka'®

or for 3a® x 2a or 3a° x 2a° shown in working

(b)

2502l or 2
273

Wi for correct first step
eg.6x-10=5

M1 for 6x =5 + 10 FT their first step

orfor FT theirax=biox= >
a

Do not accept %5 as final answer but allow

to imply M1M1
Embedded answer scores M2 max

where 2 s a smplfied fraction (mproper
a

or mixed number) or an integer
e.g. M1 for 6x=1 leadinglox:%
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1 @

102 final answer

B1 for 2+/50 or 58 or for correct answer seen
then spoiled

(b)
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3@

B2 for one correct solution
OR

B for ¥ —9x+20=0

M2 for (x—4)(x—5) = 0 or use of the
formula with at most one error

or

M1 for two factors which when
‘expanded give two terms correctly or
use of the formula with at most two
ermors

if 0 scored SC1 for correctly factorising
their quadratic expression

()

6 + 23— 33x + 10

W3 for a fully correct method with at
most one error e.g.(2x + 9x - 5)(3x—
2) =6 + 27 - 15x— 4x* = 18x + 10
or better

or

M2 for a correct method to multiply
two brackets e.g. 2x + 10X — x— 5 o
3 + 15x— 2x— 10 or better

or

M1 for a correct method with at most
two errors or a correct method to
multiply two brackets with at most one
ermor
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18

(x+1) - x oe

Expands all brackets correctly for
their expression
eg X+2a+i-x

2¢+ 1is always odd oe

w1

A

M1 for x and x + 1 shown oe

With no errors seen and brackets
‘expanded for their expressions.

1 0 scored, SC1 for 2 correct numeric:
‘examples or correct reasoning with
consecutive odds and evens

For M2 or M1
Condone any two consecutive
expressions written algebraically and
condone reversal

If reversed then brackets needed o all
signs need to be correct

Condone ~2x— 1 for reversal
FT from their correct consecutive
square expressions

g square numbers 1, 4,9, 16,
go odd, even, odd etc,
odd - even = odd, even - odd = odd
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15

642 final answer

M1 for ¥25x2 or better seen

546

= final answer

la\/'

M1 for

For 2 marks accept |§‘/E
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(b)

Identifies both errors and explains

the correct steps.

.. Square not multply by 2 oe
negative power does not make
answer negative it should be the
reciprocal oe

2 | B1foreach
with no incorrect statement for either

Accept implication of error by a
description of correct step

e.g. should be squared

should be reciprocal, should be 1/n,
should be 1/64

Descriptions must be in words do not
accept numeric examples alone

SEE APPENDIX

isw attempt to convert to decimal
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7

16 [a
¥ 140138
b 7x+2 3 [ Bfor (x—1)x+ 2) or ¥ + x—2seenas | Condone missing final bracket.
3401.3b | 2 denominator

[r=rre

answer

M1 for 3(x + 2) + 4(x - 1)
or3x+6+4x-4so0i

Accept not in fraction or seen in
separate fractions
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nn+1) 2aonse | M1 Tor HEEEERED
(b) m<n=n-m>0 2 A
n-m o 2nozan | M1 their o> 0
n(n+1)
mHlm_,

n+l n
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13(a)

(x+8)(x—5) or (k=)3
or (x+5)(x—8) or (k=)-3
or (x+10)x—4) or (k=)6
or (x+4)(x—10) or (k=)-6
or (x+20)(x~2) or (k=)18

e correct factorisation

Mt

or (x+2)(x~20) or (k=)-18

or (x+40)(x—1) or (k)39

or (x+ 1)(x~40) or (k-)-39

ors=8and 1=5

or8-5

3 A1 | condone embedded answer x° + 3x - 40
Additional Guidance

2+ sx — 1x — st with no further working

MoAD

Ignore incorrect factorisations in working
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13(b)

Valid reason eg

it should be 2
or
4x-5isnt0
or

81
@+2(2-7)
or
2+2=4
or
2+2#0

Additional Guidance

He didn't change the sign on the left B1
“If you substitute 2 it does not give 0' B1
x=2is wrong B1
x=-2 (and x=7) B1
x=-2 and x=-7 80
‘One solution is wrong’ or ‘Only one answer is correct’ B0
x=2 80

Ignore statements which do not contradict a correct answer
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Alternative method 1 Working with 3.47.....

tor=347 oo mullplcation by a power of 10
or 100x=3477... M1 [eg 1000c=34777...
any leter
10x-x=347...- 34T... oo subiraclon to eiminate recuring digts
or 9= 31.3with 106 34.7...seen eg 1000 - 10x=3477.7...347...
o or 990x = 3443 with 1000x = 3477.7...
1000 1063477347 and 102 347...seen
or0c =313t 1006 =347.7... | | umbers must e corect
.
and 10x=347... seen P
1005 x=3477... 347
or99c= 3443 with
1005 347.7...seen
x=3.47...stated and M2 scored o
andoc=313 eg x=347...sated and M2 scored
EERE! and 990 - 3443

and(xo) 22 apg 22

“ 9 d 0

and(x
a

Mark scheme continues on the next three pages.
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oe mulilcaton by 2 power f 10
or 1005477 M1 [eg 1000c=a777...
any ter
0x-x=47..-047 oe subtracion o eliminate recuring digis
oror=43with 10r=4.7...seen e 1000x - 105 =477.7...-47...
o or 990x = 473 with 1000x = 477.7...
1006 105=47.7...-47. and 106=4.7...seen
or60x = 43 with 100x =477 numbers mustalbe comect
Midep
and 105 =47...seen
1006 x=477...-047.
orsax=473
with 100 = 47.7...seen
£=047...sated ana M2 scored o
= 047...stated and M2 scored
andar=a3and (o) 42 = g
and 9905 =473 and (x) o3
43 ) 55
s 9 473 313
. and 3222 g
=047 stated and M2 scored
s
and 90 =43 and x-) B .
@, m
and 322 ong 2
=047 stated and M2 scored
a3
and 906473 and (x) “22
a3
and 3472 ang 20

Mark scheme continues on the next page
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e multiplcation by a power of 10
M1 | eg 1000r=77.7.
any letter

106 x=07...- 007.
or@x=0.7 with 10r = 0.7... seen
100x - 10x=7.7... - 0.7.

or 90x =7 with 100x =7.7.
and 10x
100x - x=7.7... - 0.07.
orear=7.7

With 100x=7.7... seen

7...seen

oe subtraction to eiminate recurring digits
g 1000x - 10r=777...-07.

o 990x = 77 with 1000x = 77.7...

and 10
numbers must all be correct

7...seen

Midep.

X=007... stated and M2 scored

wite=07 st 1 &

07 313
and34+ 5 ang 3

X=007... stated and M2 scored

and80x=7 and (x

7 a3
and 34+ oo and oo

07... tated and M2 scored

77
£

and 90x=7.7 and ()

77313
and 34+ 57 and o

g x=0.07... stated and M2 scored

and 990x =77 and (

o a1
and 34+ o and 32

m

Additional guidance continues on the next page
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Additional Guidance

3132 90=3.47.

MOMOAD

AlL1 Midep

e sublraction to eliminate recurring decimals includes

100x - 10x = 313 with 100x = 347.7... and 10x = 34.7... seen

or 90x=347.7... - 347... ith 100x = 347.7... and 10x = 34.7... seen
(apply same principle in Alt 2and At 3)

Alt 2 equivalents for final part of A1

43 313
eg For 335 and T2

43 a3
allow3 + 3¢ and oo

All 3 equivalents for final part of A1

7 3
eg Forda+ o and 32

4, 7 a1
alow 3+ 2+ 2o and 32
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Correct factorisaion of numerator
2(2x-47) o 4r-27)

or x(6-89) or 2x2-45)

or ax(i-2)

correct factoisaion o denominator | M1
2(6x-3) or 3(éx-2) or 62x-1)

o6 with negative coefficents

correctcanceling by 2 troughout
20-4x%
=
Corect racton with numerator o with canceling of 2 throughot
4x(1-21) or 4x(2e-1) o
and denominator 21209 | 21-29)
6(2x-1) or 6(1-2x) 3(2:-1) 3(1-21)
Midep
A A
5 "6
24 | 2249
3an " D)
2 2
alow 25 or 22
A -

‘Additional Guidance

Alow multpliation signs up to M1M1

P

Do not allow —0.66... for -

For the first M1 only, allow any correct factorisation seen within mutiple

attempts
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Proof

Ml

Al

for 10x =7.333.... (7.3) and for finding difference that would lead to a
terminating decimal

for completing algebra to reach 1+
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