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Question Scheme Marks | AOs
2 9x—1 32x—2 A 9x—1 9x—1
_ _ _ _ 02
277 =8l 7 =3 or o =8l o =9 M1 1.1b
:32x—2—y—2=4:>y=Or:>x—1—%y—1=2:>y= dM1 1.1b
= y=2x-8 Al 1.1b
3)
9)(—1
Eg. Iog{SWJ:IogSSl M1 1.1b
~1log, (9°*)—(y +2)log,(3"%) =4
Alt = (x=Dlog, (9"*) - (y+2)log, (3"*) dML | 11b
=2(x-1)-y-2=4=y=
= y=2x-8 Al 1.1b
(3 marks)
Notes

M1: Attempts to set 9" and 81 as powers of 3. Condone 9** =3*" and 9** =3%"73.

Alternatively attempts to write each term as a logarithm of base 3 or 9. You must see the
base written to award this mark.

dM1: Attempts to use the addition (or subtraction) index law, or laws or logarithms, correctly
and rearranges the equation to reach Y in terms of x. Condone slips in their rearrangement.

Al: y=2x-8
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Question Scheme Marks | AOs
2(i) 164> —2/a =0
e 3
3 2 2 _
EA | =2a?|8a?-1|=0
16a2:2JE:>a2=§ ( ] MI 1.1b
3
> 01
2 _ =
=a g
2 2
1)3 1)3
=| = —| = MIl 1.1b
~a (Sj =4 (Sj
= 21 = -1 Al 1.1b
a=z a=y .
Deduces that a =0 is a solution Bl 2.2a
“
@ 16t +76° —18=0= (b +9)(b*-2) =0 Ml 1.1b
b*=-9,2 Al 1.1b
b =k=b=k,k>0 dM1 2.3
b=\/§ s —\/5 iny Al 1.1b
)
(8 marks)
Notes
(1)
3
+2 3
M1: Combines the two algebraic terms to reach a2=C or equivalent such as (\/E ) =C
(C=0)

An alternative is via squaring and combining the algebraic terms to reach a® =kk>0
4 +3 4 4 3 3
Eg. .a =.a=>a =k or ..a =.a=..a —...a:O:>...a(a —...):0:>a =..

Allow for slips on coefficients.

m
M1: Undoes the indices correctly for their a” =C
You may even see logs used.

(So MO M1 A0 is possible)

Al: a :% and no other solutions apart from 0 Accept exact equivalents Eg 0.25
B1: Deduces that a = 0 is a solution.
(ii)
M1: Attempts to solve as a quadratic equation in b?
Accept (b2 + m)(b2 + n) =0 with mn =218 or solutions via the use of the quadratic

formula Also allow candidates to substitute in another variable, say u = b* and solve for u
Al: Correct solution. Allow for b* =2or u =2 with no incorrect solution given.

Candidates can choose to omit the solution 5* =-9 or u =—9 and so may not be seen
dM1: Finds at least one solution from their »> =k = b=+k,k>0. Allow b=1.414
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Question Scheme Marks | AOs
30
R R N N N | R L M| Lib
xo B 2+l dM1 | 3.1a
J2-1 2+1
\/ﬁﬁﬂ
x:¥=6+3\/§ Al 1.1b
3)
(ii) w2 1 et
=—==2 =2 M1 2.5
242
bx—4=—==x= dM1 1.1b
5
X=15 Al 1.1b
3)
(6 marks)
Notes
(i)

M1: Combines the terms in x, factorises and divides to find x. Condone sign slips and ignore

any attempts to simplify J18

Alternatively squares both sides x+/2 —/18 =x = 2% —12x+18=x"

dM1: Scored for a complete method to find x. In the main scheme it is for making x the subject

and then multiplying both numerator and denominator by ~/2 +1
In the alternative it is for squaring both sides to produce a 3TQ and then factorising their

quadratic equation to find x. (usual rules apply for solving quadratics)

Al:  x=6+3/2 only following a correct intermediate line. Allow

line.

In the alternative method the 6 —3+/2 must be discarded.

(ii)

6+3/2

1

as an intermediate

M1: Uses correct mathematical notation and attempts to set both sides as powers of 2 or 4.

ax+b

Eg2 = 2 or 4™ = 4" is sufficient for this mark.
Alternatively uses logs (base 2 or 4) to get a linear equation in x.

3x-2

Or

Or

1 3x-2 1

=——=1]oc 4 =log. —=2(3x-2)=1lo
2\/5 g2 g22 /2 ( ) g2
332 1 1
4 =——=3x-2=log,——
22 84 22

3x-2 1 3x

=—— =4 =42 = 3x=log, 4v2

-5

1
2427
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12(2) 2** +2* is wrong in line 2 - it should be 2** x2* Bl 23
In line 4, 2* has been replaced by 8 instead of by 16 Bl 2.3
2
(b) Way 1: Way 2:
27 _9(2%)=0 (2x+4)log2—log9—xlog2=0
22xX24_9(2X):0 Ml 2.1
Let 2" =y
16y° -9y =0
=2 or y=0
V=16 Y  log9
log(%) x=——-4 o.e.
So x =log, (%) or log2 Al 1.1b
log2
o.e. with no second answer
2
(4 marks)
Notes:
(@)
B1: Lists error in line 2 (as above)
B1: Lists error in line 4 (as above)
(b)
M1: Correct work with powers reaching this equation
Al:  Correct answer here — there are many exact equivalents
Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
Issue 1 - June 2017 © Pearson Education Limited 2017
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Question
Number Scheme Marks
2 (a) %xz Bl
ey
-2
X 2
(b) — = B1
) R
ey
[48_ 3 [a_13
3(x)+ [ —=—F=%xx\Vx =—=x MI1A1
(©) J3(x) RN 2
(2)
(4 marks)
(a)
2
B1 %xz Accept exact alternatives like % and 0.3x” but not expressions such as 0.33x
(b)
1
Bl % Accept exact alternatives such as 2 x x72 or 2x — (All forms must have a ‘27)
X X
(c)

. . 1
M1  Either the correct coefficient (accept 7o 0.25) or the correct power of x (accept xor é)
X

for this mark.

1 ) .
Al Only accept ZX3 or simplified equivalents such as 0.25xx’ Do NOT accept

-3
X
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Question Scheme Marks
3 (i)
J45 - % +/6~/30
20/5 A
=55
Al*
2]
(i) 17+/2(v/2 - 6)
LHS = M1

(2 +6)(+2 -6)
17x2-17x62 oe

2-36 Al
34-102~/2
:T\/_ =32 1% Al*
[3]
5 marks
Notes

M1: Shows at least one term on LHS as multiple of \/g with a correct intermediate step

Look for /45 = /9 x/5 or ~/3x3x5 = 345, or even 45=3x3x50r 9x5 followed by /45 =3+/5
20 2045 2045 4%5
- — 4.5 =45
\/g \/g\/g or 5 \/_ or \/g \/_
V630 =/6+/6+/5 or /630 =/180 =~/36x5 = 6/5
oreven 180=2x2x3x3x5 followed by /180 =6+/5
Al1*: All three terms must have the intermediate step with 345 — 44/5 + 6+/5 followed by 5V5

Special Case: Score M1 A0 for /45— 20 + J6+/30 =35 — 45 + 65 = 5./5 Without the intermediate steps
b NG

Alternative method:
M1: Multiplies all terms by /5 to achieve /a5 x/5 — 20+ +/5/6~/30 = 5+/5+/5 and simplifies any one of
the above terms to 15, -20, 30 or 25 showing the intermediate step
Al: All terms simplified showing the intermediate step (see main scheme on how to apply) followed by
15— 20+ 30 =25, and minimal conclusion eg. hence true
(i)
M1: Multiply numerator and denominator by </2 —6or 6 —/2

Al: Multiplies out to a correct (unsimplified) answer. For example allow = 17x2-17%6y2

2-36
Al: The denominator must be simplified so %:6\5 or similar such as L;‘OZ\/E is seen before

you see the given answer  3+/2 —1. There is no need to 'split' into two separate fractions.
Alternative method:
M1: Alternatively multiplies the rhs by (\/5 4 6) ( 32 — 1)

A1: Correct unsimplified ths Accept 3x2—6+18v2 —/2
1742

(2+6)

A1*: Simpifies rhs to 17+/2 and gives a minimal conclusion e.g. hence true or hence 342 -1
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Question
Number Scheme Marks
. LNy M1
3G) | Either 42* = 222D gpd g4t =234 op ghr =42
1
2(2x+1):12x:>x:Z dM1A1
(©)
(ii)(@) | 3VI8 =32 =92 -42 =52 MI1A1
(0))
(b) | Vi =5v2 = n=(5v2) =25x2=50 MIAl
()]
(7 marks)
Alt 3 (i) | Taking logs of both sides and proceeding to (2x+1)log4 =4xlog8 Ml
o log 4
~ 4log8-2log4
x=ogd 1 dMI1A1
~log256 4
. (©))
)
M1  Writes both sides as powers of 2 or equivalent Eg 22(2**1) = 234~
3
Alternatively writes both sides as powers of 4 or 8 or 64. Eg 8** =42 =
Note that expressions such as  2%****) = 234 woyld be MO
P 2x2 x+1 3 . . 2 x4l l(2x+1)
Condone poor (or missing) brackets 2 =2’ but not incorrect index work eg 4= =82
It is possible to use logs. most commonly with base 2 or 4. Using logs it is for reaching a linear
form of the equation, again condoning poor bracketing .
42 =8 = logd* ™! =1og 8" = (2x+1)log4 = 4xlog8
dM1 Dependent upon the previous M. It is for equating the indices and proceeding to x =..
Condone sign/bracketing errors when manipulating the equation but not processing errors
If logs are used they must be evaluated without a calculator. Lengthy decimals would be evidence
of this and would be dM0
(2x+1)log, 4 =4xlog,8 = (2x+1)x2=4xx3=>x=..
42 =8% = 2x+1=4xlog, 8:>2x+1:%x4x:>x=.. is fine
Al x= % or equivalent

(i1)(a) Mark part (ii) as one complete question. Marks in (a) can be gained from (b)

M1  Writes either ~/18 =3+/2 or 318 =92 or /32 =42
If the candidate writes 3+/18 —~/32 = k~/2 it can be scored for 3V18 =9or V32 =
V2 V2
Al 52 or states k=5
The answer without working (the M1) would be 0 marks
(i1)(b)
M1  Moves from vn =k~2 to n=2k"
Also accept for this mark /n =+/50 or indeed ~/50 on its own
Al (n=)50

4
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(12\1111161;%2? Scheme Marks
Way 1 Way 2: Way 3:
. 49
2(i log —=
! S RO
£:7_2:72‘% 747 = 7' J7 log7 | Ml
N - or
74 = 2 = a=log Ll
V7 V1
N(a =)1% (oe) or see answer = 7' Al
! [2]
(ii) Way 1: Way 2:
10(\/18 +4)
! 1572 +20)(\/18 -4 Mi
(VI8 -4)(/18 +4) ( i :
=7 =15+/36 — 6042 + 20,/18 - 80! Bl
= 90— 60~/2 +60+/2 —80
\/_10 =5(3v2 +4) =152 +20*! 10 54000 Alcso
18 -4 =10 so =15v2+20
J18 -4
! [3]
5 marks
Notes
@ Way 1: Way 2: Way 3:
M1: Subtracts their powers of 7 M1: Cancels fraction to 7ﬁ Mi: Correct use of logs to obtain a
and adds their powers of 7 correct expression for a
Al: cao (answer only is 2 marks)
Do not allow work with inexact decimals for this mark e.g.
1
49x7 2 =18.52=10g18.52=1.4999... = a =1.5scores M1AO
(ii) Way 1: Way 2:

M1: Multiply numerator and denominator by
V18 + 4 or equivalent. The statement

10(~/18 + 4)
(18 -4)(/18 +4)

10(+/18 +4)
V8- 418 + 4)

brackets are implied by subsequent work.
B1: Correctly obtains +2 in the denominator
(Must follow M1 —i.e. treat as Al). May be

o 10(+/18 +4)

implied by e.g. “s_16 5 (\/ﬁ + 4)
Al: Correct result with no errors seen and
\/E = 3\/5 used before their final answer.
Note that for Way 1, correct work leading to
54/18 + 20 followed by! 15+/2 + 20 with no

intermediate step would lose the final mark

is sufficient but do not

all

unless missing

M1: Attempts to expand (1 572+ 20)(@ —4) to obtain

at least 3 (not necessarily correct) terms
B1: All 4 terms correct (Must follow M1 — i.e. treat as
Al)

A1: Obtains 10 with no errors and \/E = 3x/§ seen or

implied by e.g. 2018 = 60~/2 and conclusion that
states the given answer i.e. not just 10 = 10
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Question
Number Scheme Marks
3.(a) 1x  as the final answer. BI
(b) 81x~ as the final answer Bl
© X as the final answer Bl
[3]
(3 marks)

In all parts of this question candidates do not have to explicitly state the values of £ and n. Award the mark(s) as above.

If they go on to give incorrect values of k and 7 you may isw, but do not isw on incorrect index work Eg. 1 x=x".
3

If candidates make two different attempts and give two (or more) different answers then please put these in review

(a)
1 . x 1 | B
B1 3 x but accept equivalent such as 3 gx X, gx or3  xetc.
(b)
Bl 81x~". Accept exact equivalents such as 81x x~°
1 . . . .
Do not accept i as the final answer unless it is preceded by 81x 7 as it is not in the form required by the
e

question.

(c)
3

B1 X? but accept exact equivalents such as 1x x'*

1 3
Do not accept X X* or X\/;C as the final answer unless preceded by X* as they are not in the form required by the
question.
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International A Level WMAO01/01 Core Mathematics C12

Mark Scheme
Quesin Marks
2
1. (a) X B1
1]
1 1 Bl1, Bl
b —x* or —x* or 0.25x* ’
(b) ks PR * 2]
3 marks
Notes

(a) B1: This answer only

(b) B1: For %xk as final answer, k& can even be 0. Also accept % for B1 but 27 is not simplified and is BO

B1: for x to power 4 (independent mark) so kx* with k a constant (could even be 1) as final answer
n.b. Can score BOB1 or BIBO or BOBO or B1B1

Mark the final answer on this question

32

Also note : Candidates who misread question as +2x’ + — should get %xi This is awarded B1B0
X

4
Special case: The answer [L xj is awarded B0 B1 as x may be in a bracket with power 4 outside.

V2
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Question
Number Scheme Marks
2 | T=3B5 =03
NG
w27 +21=% 53 Bx 121223 M1 Al
NG
= 3x=-21
21
Sx=-"==x=-73 M1 Al
V3
(4 marks)
M1  Simplify either V27 =33 or \/_ =23 = (6[]
Al Uses both /27 =3+/3 and o 243 to rewrite equation in a form equivalent to 33x+21=23x

NE]

M1  Collects x terms on one side of the equation, simplifies and divides reaching x=...
Al Writes answer in the required form ~743. Accept —14/147

%ii%g? Scheme Marks
Alt2 27+21—j’§“ (x3)= V327x+2143 = 6x M1
= 9x+21/3 = 6x Al
=3x=213=x=-73 MIAI
(4 marks)

Ml Multiply equation by NE) , seen in at least two terms.

Al 9x+213/3 =6x or equivalent but the /81 must have been dealt with
M1  Collects terms in x, and proceeds to x=..

Al Writes answer in the required form ~743. Accept ~1W147
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Question Scheme
Number Marks
4(2«/5 +/6 ) M
4. (1)
(2428 (2V2 o)
(2v2-6)(2v2 ++/6)=8-6=2 Bl
J6 =/24/3 used in numerator - may be implied by a correct factorisation of numerator | Bl
4(242++/6
Concludes ¥= 2@(2+\/§) * Al *

[4]

.. 1™ two terms J27=33 and 21 x\7=7V3 Bl

(i)
3" term See 24/3 or # Bl
33+73-23=8J3 or 3\B+7\B—¥=8\6 * Bl *

3]

Alt;,rn(a.;lve Assume result and multiply both sides by (2\/5 -6 ) Ml

or (i
(2v2-V6)(42+2V6) =16 12=4 Bl Bl
So LHS = RHS and result is true Al (4]
Alternative N -

for (ii) 81+ 2\}§7X3 6 Or 81 +/21x7x3 -6=8V33 B1

% 9+21-6= B1

B1
24 X ﬁ =83 9+21-6=24  soequation is true [3]
V33 (7 marks)

Notes

(i) M1: Multiplies numerator and denominator by + (2\/5 + \/g )

B1: correct treatment of denominator to give 2 (may be implied by answer obtained with no errors seen)
B1: Splits J6 =123 - may be implied , but B0 for 276 =22 (2\/5 ...) Al cao reaches result and no errors should be seen

4(2\/§+\/8)
2

N.B. = 2\/5 (2 + \/g) may be awarded B1 A1 as there is an implication that \/6 = \E\B

(ii) B1: expresses both of first two terms as multiple of root 3 correctly
B1: rationalises denominator in second term -may not see working

B1: has used 3\/§+7\/§—2\/§=8\/§ N.B. 3\/§+7\/_—i3=8\/§ is BIBOBO

(1) . M1: Assume result and multiply both sides by (2\/5 - \/8 )
Alternative
2" B1: Uses V2\3=V6 1 B1: Multiplies out these two brackets to give 4 Al: conclusion
(ii) . B1: Uses common denominator or multiplies both sides by root 3 and obtains correct unsimplified equation
Alternatives

B1: LHS numerator correctly simplified or just see 9 +21 -6

B1: In the first alternative must see multiplication of numerator and denominator by \/5 to give 8\/5 In the second
need statement LHS = RHS and so true
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Question Scheme Notes Marks
Number
3.(a) V50 = 5\/5 or\/ﬁ = 3\/5 and the other term
V50 - V18 =542 -32 in the form & ~/2 . This mark may be implied Ml
by the correct answer 2~/2
=22 Ora=2 Al
2]
(b) 123 123 Uses part (a) by replacing denominator by their
WAY 1 V3 = - "\/7 a2 where a is numeric. This is all that is Ml
V50 - \/ﬁ 2 ‘/5 required for this mark.
Rationalises the denominator by a correct
method e.g. multiplies numerator and
denominator by k~/2 to obtain a multiple of
_ 1243 \/_ 12\/6 /6. Note that multiplying numerator and M1
"2"\/_ N denominator by 2+/2 or —2+/2 is quite
common and is acceptable for this mark. May
be implied by a correct answer.
This is dependent on the first M1.
=36 orb=3,¢c=6 Cao and cso Al
3]
wo 1243 /504418
J50 =18 /50 ++/18 For rationalising the denominator by a correct
or method i.e. multiplying numerator and Mi
12\/3 X5\/5+3\/§ denominator by k(\/50+\/§)
5v2-3v2 52432
For replacing numerator by o /6 + p J6 .
60\/6 + 36\/8 This is dependent on the first M1 and thereis |
50—18 no need to consider the denominator for this
mark.
=36 orb=3,c=6 Cao and cso Al
3]
(b) 123 123 Uses part (a) by replacing denominator by their
WAY 3 \/_ == "\/_ a2 where a is numeric. This is all that is Ml
V50 - \/_ 2 \/E required for this mark.
12f 6\/7 _ 108 \/_ \/_ \/_ Cancels to obtain a multiple of \/g . This is
dM1
2\/_ \/_ 2 dependent on the first M1.
=36 Orb=3,¢c=6 Cao and cso Al
3]
(b) 123 123 Uses part (a) by replacing denominator by their
WAY 4 \/_ == "\/_ a2 where a is numeric. This is all that is Ml
V50 — \/ﬁ 2 \/E required for this mark.
(ﬂ)z —a
22 8
\/— \/— \/— Obtains a multiple of \/g . This is dependent dM1
on the first M1.
3.6 O =6 Cao and cso (do not allow +3+/6 ) Al

5 marks
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Question Scheme Marks
Number
1.(a) 20 Sight of 20. (4x5 is not sufficient) B1
(@)
Multiplies top and bottom by a correct
(b) V2 X 25+3\2 expression. This statement is sufficient. M1
25-3V2 25+3\2 NB 245 +3v2 =420 ++/18
(Allow to multiply top and bottom by k(2«/§ +3J2 ))
Obtains a denominator of 2 or sight of
(2\/5 - 3\/5) (2\/§+ 3\/5) = 2 with no errors
= E seen in this expansion. Al
May be implied by —
y 1Y y 2%
Note that MOA1 is not possible. The 2 must come from a correct method.
Note that if M1 is scored there is no need to consider the numerator.
(7
e.g. 2(MR?) X 25+3\2 =" scores M1A1
25-32 25432 2
An attempt to multiply the numerator by
1(2«/5 +32 ) and obtain an expression of the
Numerator =
ﬁ(2%i3ﬁ) — 2«/Ei6 form p +qx/E where p and ¢ are integers. Ml
This may be implied by e.g. 2:/10 +3v/4 or by
their final answer.
(Allow attempt to multiply the numerator by k(2\/§ +32 ))
Cso. For the answer as written or «/ﬁ +3ora
statement that @ = 3 and b = 10. Score when
2 = 2110 +6 =3+4/10 | first seen and ignore any subsequent attempt to | A1
25-32 2 “simplify’.
Allow 110 for \/10
4
(5 marks)
Alternative for (b)
M1: Divides or multiplies top and bottom by
\/5 _ or 2 \/5 M1Al
255-302 J10-3 2J10-6 | Al: —~
k(\10-3)
1 J10+3
= X M1: Multiplies top and bottom by /10 +3 MI
03 i3 ples top y o
=3+410 Al
2. y—2x-4=0, 4x*+y"+20x=0




