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General Marking Guidance

e Allcandidates mustreceive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

e Markschemesshouldbe applied positively. Candidates must be rewarded
forwhat they have shown they can do rather than penalised for omissions.

e Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

e Thereisno ceiling onachievement. All marks on the mark scheme should be
used appropriately.

e Allthe marks onthe mark scheme are designed to be awarded. Examiners
should always award fullmarks if deserved, i.e. if the answer matches the
mark scheme. Examiners should also be prepared to award zero marks if the
candidate’sresponse is not worthy of credit according to the mark scheme.

e Where somejudgementisrequired, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

e Whenexaminers are in doubt regarding the application of the mark scheme
to acandidate’sresponse, the team leader must be consulted.

e Crossedoutworkshould be marked UNLESS the candidate hasreplaced it
with an alternative response.



EDEXCEL IAL MATHEMATICS
General Instructions for Marking

1. The totalnumber of marks for the paperis 75.

2. The Edexcel Mathematics mark schemes use the following types of marks:
e Mmarks: Method marks are awarded for ‘knowing a method and
attempting to applyit’, unless otherwise indicated.
e A marks: Accuracy marks canonly be awarded if the relevant method
(M) marks have been earned.
e B marksare unconditional accuracy marks (independent of M marks)
e Marks should notbe subdivided.

3. Abbreviations
These are some of the traditional marking abbreviations that willappearin the

mark schemes and can be used if you are using the annotation facility on
ePEN.

e bod - benefit of doubt

o ft - follow through

e the \f symbol willbe used for correct ft
e cao - correct answer only

e CcsO -correct solutiononly. There must be no errorsin this part of the
question to obtain this mark

e isw - ignore subsequent working

e awrt - answers whichround to

e SC: special case

e O€e - orequivalent (and appropriate)

e d.. ordep - dependent

e indep -independent

e dp decimal places

o sf significant figures

¢ Xk The answeris printed on the paper orag- answer given

[ ord.. The second mark is dependent on gaining the first mark



. AllAmarks are ‘correct answeronly’ (cao.), unless shown, forexample, as Al ft
to indicate that previous wrong working is to be followed through. Aftera
misread however, the subsequent A marks affected are treated as A ft, but
manifestly absurd answers should never be awarded A marks.

. Formisreading which does not alter the character of a question or materially
simplify it, deduct two from any A or B marks gained, in that part of the
question affected. If you are using the annotation facility on ePEN, indicate
this action by ‘MR’ in the body of the script.

. If acandidate makes more than one attempt at any question:

e Ifallbutone attemptis crossed out, mark the attempt whichis NOT
crossed out.

o If eitherallattempts are crossed out ornone are crossed out, mark all the
attempts and score the highest single attempt.

. Ignore wrong working orincorrect statements following a correct answer.



General Principles for Mechanics Marking
(N.B. specific mark schemes may sometimes override these general principles)

e RulesforMmarks:

o correctnumberofterms

o dimensionally correct

o alltermsthatneedresolving (i.e. multiplied by cos or sin) are
resolved

o onlytermsthat needresolving are resolved

o +/-errorsarecondoned

o sin/cos confusionis condoned

e Omissionorextraginaresolutionis anaccuracy error not method error.

e Omissionof mass from aresolutionis a method error.

e Omissionof alength fromamoments equationis amethod error.

¢ Omission of units orincorrect unitsis not (usually) counted as an accuracy
error.

e DMindicates adependent method mark,i.e. one that canonly be
awarded if a previous specified method mark(s) has been awarded.

e Anynumerical answerwhich comes fromuse of g = 9.8 should be given as
adecimalto 2 or3SF.

e Useof g=9.81shouldbe penalised once per(complete) question.

o N.B.Over-accuracy orunder-accuracy of correct answers should
only be penalised once per complete question. However,
premature approximation should be penalised every time it occurs.

e Marks must be enteredinthe same order as they appear on the mark
scheme.

e Inallcases,if the candidate clearly labels their working under a particular
part of aquestioni.e. (a) or(b) or(c)..then that working can only score
marks for that part of the question.

e Acceptcolumnvectorsinall cases.

e Misreads - if amisread does not alter the character of aquestionor
materially simplify it, deduct two from any A or B marks gained, bearingin
mind that after a misread, the subsequent A marks affected are treated as
Aft



Question
Number

Answer

Mark

Additional Guidance

la

Use ofazvﬁ or a:i(lvzj
dx dx\ 2

Ml

Use correct substituted form
for a using given function

. . d
(not just stating a = i 0e).

a=—2%

- condone a =
(x2 + 4)

(x2 +4)3

P

Ml

Power going down by 1 but
condone error in chain rule if
x 1s lost from numerator.

MO for just differentiating v
wrt x.

-72x
3

Al

Or equivalent unsimplified.
Allow for evaluation of
correct expressions of v and

% and attempt to multiply.

Deceleration
_ 216

—m=0.098...(ms’2)

Al

2 sf or better. Must be
positive.

(4)

1b

ﬁ_ 6
dt x*+4

Ml

Form differential equation in
x and ¢ using given v

x> +4dx=|6dt
J J

Ml

Separate variables to get
polynomials and attempt to
integrate (at least one power
increasing).

6 could be on either side

%x3 +4x =6¢ (+C)

Al

Or equivalent. Condone
missing constant of
integration

Use x=3,t=0 (= C=21)

DM

Correct use of limits to find
constant of integration and

use of x = 6 to find 7 (or as
limits in a definite integral)

E.g. ¢ =% with 6 on other

side
Dependent on both previous
M marks.

T=125

Al

Accept t =13

(€)]

(€]




Question
Number

Answer

Mark

Additional Guidance

2a

M(4)

Ml

Or equivalent to obtain an
equation in 7. Dimensionally
correct. Condone sin/cos
confusion

T x3asin 0° = Mg x%’cos (26°)

Al

Correct unsimplified equation.
Allow consistently cancelled a

Mg cos(26°)
2sin 6°

= tension = *

AT*

Obtain given answer from
correct working. Withold if
length a never seen in working.

3)

2b

Extension in the string
=2x3acos6°

Bl

Or for finding BC

E.g. \/1 8a’(1+cos26°)
3asin 26°

. siné°

E.g

_ 2 Mg x"6acos0°"
3a

T

Ml

Correct use of Hooke’s Law for
their extension in terms of @ and
6/26 (must be an extension:
BC+3a is M0)

Form an equation in either 26 or

0

Ml

e.g.
%Mg xsin (26°) = Mg cos (26°)

tan 26° = 2 *
4

Al*

Obtain given answer from
correct working. Condone
missing degrees symbol.

(4)

(@)




Question | Answer Mark | Additional Guidance
Number
3a 4
0.36m
........... G
C-
0.2m
B
Resolve vertically MI Dimensionally correct.
Condone sine / cosine
confusion but angles and
tensions must be different
(allow same letter only if
recovered).
T,cos0=0.1g+T,cosax Al Correct unsimplified
12 4 equation.
&gn:ﬁlg+ggj
Circular motion MI Dimensionally correct.
Condone sine / cosine
confusion but angles and
tensions must be different
(allow same letter only if
recovered).
Oer2:7;$n9+7;ﬁna Al Unsimplified equation
s 3 with at most one error
(0.675 =—T,+=T, J Al Correct unsimplified
13 S equation
Substitute for trig and @ and solve for | DM1 | Dependent on the two
T previous M marks
T, = tension = 0.29 or 0.286 (N) Al 2 sfor 3 sf only (only
penalise over-accurate
“correct” answer once per
whole question)
(1)
3b Resolve horizontally and vertically MIl Dimensionally correct.
Condone sine / cosine
confusion.
Must be using 73 = 0 but
allow inequality in
working.
T,cosd=0.1g Al Correct unsimplified

equation




0.1x0.150° =T, sin @ Al Correct unsimplified
equation
w=52o0r5.22 Al 2 sfor 3 sf only (only
penalise over-accurate
“correct” answer once per
whole question)
“4)

an




Question
Number

Answer

Mark

Additional Guidance

4a

Use of
ﬂjxyzdx (: ﬂj25x - x(x + 3)2dx)

for moments about the y-axis

Ml

Condone if 7 is missing.
There must be some
attempt to use the
function in the question,
not just quoting the
general formula.

E.g.

7z(_|.16x—6x2 —x3)dx

Integrate as far as
[ 25 X

7[_7)62 —g()ch?a)3 +f§(x+3)3 dx}

Ml

Or equivalent. Condone
sign slips and slips in
coefficients.

Condone if 7 is missing

Obtain
ﬂ_?xz —g(x+3)3 +%(x+3)4}

Al

Or equivalent

e.g. 7{8x2 —-2x —ix“}

=7 50—2x125+ix625—Lx81
3 12 12

(=127)

MI

Correct use of limits 0
and 2. Must see at least 12
or 12.

Condone if 7 is missing

Complete method for centre of mass

MI

Using their moment and
the given volume (if they
try to work out the
volume it must be correct
including correct sign).
Allow the 7 to be missing
from the given volume for
the M mark.

=127z x 3 =2
527 13

*

Al*

Obtain given answer
from full and correct
working but allow
missing dx throughout.

If 7 is missing from the moments integral, can score M marks only unless
they have also worked out the volume and explicitly shown that 7 cancels.

(6)

4b

Use of3—r:é
8 2

B1

Correct distance for ¢ of
m of hemisphere seen or
implied.

Moments about AB

Ml

Or equivalent.
Dimensionally correct

3 128 9 52 (128 52)
3 3

T——X—m=dx
2 3

Al

Correct unsimplified
equation in d

_39 .

d=
19

Al*

Obtain given answer from
correct working. Allow
with X etc. in place of d

7T is a common factor.




Allow full marks if not
seen.

(4)

4c

MI

Correct use of trig to find
a relevant angle. Allow
for reciprocal.

Al

Or better  27.1649....
Must be in degrees.

2)

(12)




Question | Answer Mark | Additional
Number Guidance
Sa 2
Use of EPE — Ax BI Correct form seen at
2a least once
. Dimensionally correct.
Energy equation Ml Need all 3 terms
2 a 2 . .
Ax(2a) g 5., (%) Al Correct unsimplified
24 2 2a equation
Obtain given answer
from full and correct
154a _ 5Smga Ny =img % Al* working. Must see at
8 2 3 least one line of
working e.g. combining
epe terms.
“4)
5b . Dimensionally correct.
Conservation of energy M1 Need all 3 terms
) Al Unsimplified equation
1, 4 (2a) with at most one error
S5 +mgx2a= 3 e S u Al Correct unsimplified
equation
Any equivalent form
2\/3ag
=>v= ,/4% Al | Eg T
Accept 1.2,/ag or better
“4)
5c M1 Form equation for
At max speed T =mg equilibrium
s mg = amg  x Al Correct unsimplified
3 a equation
Obtain given answer
:x:ia, AE—y+a="lg * Ap* | from full and correct
4 4 working with no errors.
Allow without “4E ="
3)
5¢ Forms equation for
Altl energy at an arbitrary

Form equation using energy when
extension is x and maximise v.

point and then tries to
find the value of their x
which maximise v or 12
(e.g. completing the
square or
differentiating). Note

6.9

their “x” could be any




consistently used
position e.g. AP or DP.

4mg(2a)? _ 4mg(x)?

+mg(2a—x) +%mv2

3x2a 3x2a
V2= —4—gx2+2gx+iag
3a 3

Correct unsimplified
equation

Vo When x:éa:AEzza *
4 4

Obtain given answer
from full and correct
working with no errors.
Allow without “AE ="

5¢
Alt2

Max speed at equilibrium position and as
this is a spring that position is halfway
between the positions where v =0

Ml

Observes that max
speed occurs at
equilibrium position
and justifies use of
midpoint by stating
either:

- it is a spring / never
slack or

- P moves with SHM
and attempts to find
midpoint

AE_%aJr?:a

Al

Correct unsimplified
equation

AE=—a *

Al*

Obtain given answer
from full and correct
working with no errors.
Allow without “4E ="

(€)

5d

Equation of motion

Ml

Must be using distance
from £

4mg 3
= _I_i
3 (y 4 aj

my =mg — ;

Al

Correct unsimplified
equation using distance
from E (condone if
using x again; allow “a”
etc. for acceleration for
this mark).

. 4dm . 4
= my :_—g% Yy :——i)’

3a 3
Of the form j =-@’y so SHM *

Al*

Obtain given answer
from full and correct
working. Requires a
conclusion mentioning
“SHM” and
acceleration must be
second derivative of
displacement from £
wrt 7.

(€)

(14)




Question | Answer Mark | Additional Guidance
Number
6a Conservation of energy P to Q Ml Dimensionally correct.
&Y Required terms and no others.
1 Correct unsimplified equation.
—mv’ =mgx1.5 (3 V= 3g) Al No need to substitute the
2 value for m.
. . ) Dimensionally correct.
Circular motion at Q- M Required terms and no others
2
R—-mg = nlﬂ;_ Al Correct unsimplified equation.
(:> R=mg+ 2mg)
Al 2 sfor 3 sf only. Accept 0.6g
R=590r5.88(N)
4) B
6b Conservation of energy e.g. from P Dlmep sionally correct.
to R- Required terms and no others.
1 ) M1 QtoR:
2 _
S =mgx0.75 %mv2+mgx0.75=%m(3g)
Vi =15g=>v=.l.5g Al oe
Equation for time from R to S M1 Complete method using suvai
Condone sin/cos confusion.
e.g. —0.75=4/1.5g sin60°¢ —4.9¢° Al Correct unsimplified equation
0.86 or better seen or used
£=0.856 AL | (2100310 eoiae
28
Equation in terms of ¢ for the e.g. 4/1.5g cos 60°t
: . . M1
horizontal distance after leaving R Condone sin/cos confusion.
e.g.
Complete method for distance OS Ml 1.5 §1n 60°+ 1.5 cos 60° or
equivalent.
Condone sin/cos confusion.
0S =29o0r 2.94 (m) Al 2 sfor 3 sfonly
(8)
a3

Some useful values:

Other useful times:
R to top of parabola:

3J10

——=0.3388]1...
28

Top of parabola to S:

V210

—=0.51754...
28




@:@:5.42217...
J@:@ﬁ.mosm
10
2110
~ 20
7430

v =——=1.91702...
20

37 +33
8

=3.32039...

Yy

RS, =

horizontal —

=1.64167...




Question | Answer Mark | Additional Guidance
Number
7a Max speed: aw =12 Bl Seen or implied
Correct use of
2 2 2 2
(4\/5) =w (a -2 ) Bl vzza)z(az_xz)
Solve for a M1 (N.B.w=4)
a=3 Al
4)
7b Follow their a, @ . May
2
A=aw’ =48 BIlft | use V“‘J.Donotneedto
a
see “4="
1)
7c Or equivalent e.g.
Use X=—Acoswt or X =—Asinwt );zacosa)t and
—A=-w B.x=
(lA:iAcosa)t or lAziAsina)tj Ml 2 @x (NB.x
2 2 3
)
2
41 T
4t=cos —=>t=— oOr )
2 12 Obtain a relevant value of
1 V4 Al t (allow for an inequality)
4t =sin”"' —=>t=—
24
2z A or ax M1 Complete methpd to
) 12 24 obtain the required time
a (s) Al 0.52 (s) or better (0.52359
6 )
4)

(€]
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