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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. Allmarks onthe mark scheme should be
used appropriately.

e Allthe marks onthe mark scheme are designed to be awarded. Examiners
should always award full marks 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 Crossedoutwork should be marked UNLESS the candidate hasreplaced it
with an alternative response.



EDEXCEL IAL MATHEMATICS
General Instructions for Marking

1. Thetotalnumberof marks forthe paperis75.

2. The EdexcelMathematics mark schemes use the following types of marks:
e Mmarks: Method marks are awarded for ‘knowing a method and
attemptingto apply it’, 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 Marksshould not be subdivided.

3. Abbreviations
These are some of the traditional marking abbreviations that will appearin 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 ¢ symbol willbe used for correct ft
e Cao - correctanswer only

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

e isw - ignore subsequent working

e awrt - answers which round to

e SC: special case

e 0€ - 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

[e ord.. The second markis dependent on gaining the first mark



. AllAmarks are ‘correct answer only’ (cao.), unless shown, forexample, as Al ft
to indicate that previous wrong working is to be followed through. Aftera
misread however, the subsequent Amarks affected are treated as Aft, 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.

e Ifeitherallattempts 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/cosconfusionis condoned

e Omissionorextraginaresolutionis anaccuracy error not method error.

e Omissionof mass fromaresolutionis amethod error.

¢ Omissionof alengthfromamoments equationis amethod error.

e Omissionof 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
adecimalto2or3SF.

e Useofg=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 onthe mark
scheme.

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

e Acceptcolumnvectorsinall cases.

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



Question
Number

Answer

Mark

Additional Guidance

1

Accept vectors given as
column vectors throughout
this question.

Differentiate r with respect to ¢

MI

Obtain (ae™ )i+(12+be™ )
where ab#0.Ifiorj

missing and not recovered in
(a) then MO.

Obtain (v :)(862’ )i + (12 —2e* )j

Al

Correct only (seen or
implied). Condone missing
brackets and allow missing i
or j only if recovered in (a).

Substitute ¢ = 3 to obtain

(v=)(8e")i+(12-2¢°)j(ms ")

Al

Or exact equivalent.
Condone missing brackets
but must be a vector.

ISW if go on to find the
speed.

[3]

Differentiate v with respect to ¢

Ml

Obtain (cez’ )i + (dez’ )j
where cd # 0. Must be a
vector.

(a=)(16¢" )i~(4e”)j(ms?)

Al

Correct only.

Equate the i and j components of their
v and solve for T or e*"

Ml

8e’" =12-2¢" = e’ =for

1, 6
equivalent (7 =—In—
q ( 5 5)

Allow working in ¢

(a=)19.2i-4.8j(ms?)

Al

Or exact equivalent.
Allow, for example:

6 6
205 240 16 si—de"s]
5 5
ISW once correct answer
seen or if they go on to find
the magnitude

[4]

U]




Question
Number

Answer

Mark

Additional Guidance

2a

Impulse momentum equation

Ml

Dimensionally correct.
Condone subtraction either
way round but must be
subtraction.

+1=5(ai+j)—5(2i+3j)
(=5(a-2)i-10j)

Al

Correct unsimplified
equation.

Allow vector or scalar for I
including e.g. 10\2 or 10V2i
LHS may be implied by
subsequent working.

Correct use of Pythagoras’ in an

equation

242 = J(a=2) +(-2)

Ml

25(a—2)"+100=200 or

equivalent. Allow numerical
slip but must be addition of
components?.

=a=4

Al

Obtain correct answer from
correct working

If a =0is stated, it must be
rejected.

2b

0°=tan"'3—tan"';L or

—1 ngn —1
tan~ —-—tan” 3

Ml

Correct use of trig to find the
required angle using their a

0=423

Al

Accept £42 or better
(42.2736....) or 318 or
better.

2b
alt

2XH4H+3

NENE

cosf° =

Ml

Correct use of scalar product
or cosine rule with their “a”

6=423

Al

Accept 42 or better
(42.2736....) or 318 or better

2]

()




Question
Number

Answer

Mark

Additional
Guidance

3a

M(A)

Ml

Dimensionally
consistent (i.e.
allow without a)
with the required
terms and no others.
Condone sin / cos
confusion but LHS
must have an
attempt at
resolving. MO if kW
is vertical.

3acosOxW =4ax kW

Al

Correct
unsimplified
equation. Allow N,
Rc, etc. for kW

| W

Al

Exact value only

[3]

3b

Resolve horizontally

MI

Dimensionally
correct. Contains
all relevant terms
and no others.
Condone sign errors
and sine / cosine
confusion.

F4and Fc must be
different.

kW and R must be
different.

F,+F.cos@=kWsin@

Al

Correct
unsimplified
equation.

Allow any
alternative for kW
but must not be
same as R.




Resolve vertically

Ml

Dimensionally
correct. Contains
all relevant terms
and no others.
Condone sign errors
and sine / cosine
confusion.

kW and R must be
different.

R+kW cos@+F,.sin@=W

Al

Correct
unsimplified
equation.

Allow any
alternative for kW
but must not be
same as R.

FA :"E"xWxi—lx"g"xWxi(:lW
5 5 6 5 SU 25

R=W—”§"XWXi—lX"§"XWX§ =§W
5 5 6 5 50 50

DM

Substitute for cos @,
sin@ and £ in their
equations and use
F = uR at 4 and at
C

Dependent on the
two preceding M
marks. Condone
inexact working for
this mark.

Al

From exact working
only.

Or exact equivalent

350
c.g. 575

[6]

(€]

N.B. Either of the vertical / horizontal equations could be replaced by
If multiple equations given, mark the “best” two. On epen, mark the highest scoring first.

any of the below.

Resolve parallel to beam M1 | M1: Dimensionally
Rsin@+F, cos@+F. =Wsin@ Al | consistent. Contains
Resolve perpendicular to beam M1 all relevant terms
: and no others.
Rcos@+kW =F, sin@+W cos Al C .
ondone sign errors
Moments about C M1 and sin/cos
4acosOxR=acosOxW +4asinOxF, confusion.
F4 and Fc must be
Al different.
kW and R must be
different.
Moments about B M1 A1l: Correct
6acosOx R+2axkW =3acos@xW +6asin@x F, | Al unsimpliﬁed
Moments about midpoint of 48 M1 | cquation.




3acosOxR=axkW +3asindxF,

Al

Allow any
alternative for kW
but must not be
same as R.




Question
Number

Answer

Mark

Additional Guidance

4a

2gcosa

3g

2g

max

1
=—29coscx
1 g

Ml

Correct use of F' = uR

Condone sine / cosine
confusion

=2.94(N) or 2.9(N) or 0.3g

Al

2 sfor 3 sf only if exact
multiple of g not seen.

147 . .
E.g. — onits own is

A0

ut 3_g:14_7 1s Al
10 50

[2]

4b

Work done against friction =

25x F

max

1 3
=25x—%x2gx=
4 & 5

Bl1ft

Correct substituted
expression. May see
within a work-energy
equation. Condone sine /
cosine confusion.
Award for

7.4(J) or 7.351) or
2.5 X their (a)

GPE lost
= GPE lost by B — GPE gained by 4

Ml

Need both terms. May
see within a work-
energy equation.
Dimensionally correct,
Allow subtraction in
either order (addition is
MO). Condone sine /
cosine confusion.

=3gx2.5-2gx2.5sinx
(=73.5-392 = 343)

Al

Correct unsimplified
expression.

Award for GPE gain of —
343

Work energy equation:
KE gained = GPE lost — WD against
friction (or equivalent)

Ml

Must be using work-
energy

Need all terms and no
extras (MO if any GPE is
double-counted or




missing or if WD against
friction is just a force).
Condone sign errors.

1 , 1 . ) Alft | Ft their values for WD
EX 2v° + Ex 3v" =their 34.3 —their 7.35 against friction and GPE
lost.
Al 2 sfor 3 sf only

y= 3.3(ms’1) or 3.28(ms’1)

N.B. May see all parts contained in a single equation. Still assign marks as:
B1ft (friction), M1A1 (GPE), M1A1ft (KE = WD), Al (answer). It is

possible to score e.g. BIMOAOMI1A1AO.

[6]

®




Question
Number

Answer

Mark

Additional
Guidance

S5a

) 6asini
Distance from C = ——2—
3xim

Ml

Correct use of the
given formula.

Useofaz% 1s MO

Use of degrees is
MO but allow a
“restart”

Distance from CD
6asin iz 1 da
=————XCOS3 7T =—
3x4m V4

AT*

Obtain given
answer from full
and correct working.
Might use
Pythagoras or
xsin+ 77 ; may see
working marked on
Figure 3. Must have
some justification
for multiplying by

2

2

[2]

5b

Rectangle |  Sector Lamina

9a°
4

Area 244°

x| a’(24-2%)

CoM 3a 6a _4_a

from AF T (d)

Bl

Correct area ratios
for all three (allow
with a or @?
correctly cancelled)

CoM 4a

from CE 3a T (6a-d)

Bl

Correct distances
for rectangle and
sector.

Allow from any
parallel axis (e.g.
CE).

Moments about AF or a parallel axis

Ml

Dimensionally
consistent. Condone
sign errors.

Al

Correct unsimplified
equation (allow x
etc. instead of d).
Condone invisible
brackets for this
mark.

X may be implied,
E.g. by a moments
expression divided
by total area.




~ 24><3a—%7z><(6a—47“) ~ 96x3a—54ra+36a

(2422 (96-97)
g 108—187
32-37

AT*

Obtain given
answer from full
and correct working
(if brackets are
missing from
working penalise
via this mark). Must
see at least one line
of working between
moments equation
and printed answer.
Need to include d =
... not just x

[5]

5¢

Moments about AC or a parallel axis

Ml

Dimensionally
consistent. Condone
sign errors

2
Eg.}%ﬁx2a—9ff 4“_5acxaﬂ?4—%§j

L
T
or 24x2a—9—7z><(4a—4_a) =V x[24_9_”j
4 /A 4
[_ _ 156 52a } o
Vi =96 _or  32-31

_ 76127
YreE = 358 4

a
32-3x

Al

Correct unsimplified
equation for their
axis

_]£ d ] 108187
angle=tan | — tan. —————
Yac

Ml

Correct use of trig
with d as given in
(a) and denominator
as their distance
from AC to find the
required angle. Use
of y =2ais MO.

=44.7° or 0.78 radians

Al

Accept 45°0r
better. 44.696127...
(0.780094...radians)

[4]

an




Question | Answer Mark | Additional Guidance
Number
6a —> —
% w __> v
Equation for CLM Ml o.e. e.g equal and opposite
impulse
Need all terms.
Dimensionally consistent.
Condone sign errors
2mx4u+4dmxu =2mxw+4mxvy Al Correct unsimpliified
( 6u=w+ 2v) equation
Correct use of impact law M1 Must be used the right
way round and
dimensionally correct.
Condone sign errors
V—w= e(4u — u) (v —Ww= 3eu) Al Correct unsimpliﬁed
equation
=>3v=6u+3eu, v=2u+eu* Al* | Obtain given answer from
full and correct working.
[5]
6b w Bl Or equivalent. Must be
w=2u—-2eu or v=3u—— .
seen in (b).
0<w<2u Bl Usese>0orv>2uorw
< to form inequality
from correct working only.
Must include lower
inequality and both must
be strict.
[2]
6¢ —> w —
% (2-2e)u ——9 Q2+eu
% X % y
Form equations for CLM and impact M1 Both equations

law.

dimensionally correct and
contain all relevant terms
with initial speed of O as
given in part (a) in the
correct direction.




4mu(2+e) = 4mx+5my Al Correct unsimplified
y—x=e><(2+e)u equations
Solve for x Ml Solve for x in terms of u
and e.
e 1 ( 841 — Gite — 5e2u) Al Or eq}llvalent (could be
9 negative)
eg x= é(2 + e)(4—5€)u
E.g. Ml Find the difference
(22 1 ) 4 between their x and their w
w=x| =(2- e)u—;( +e)(4-5e)u to produce a three-term
" quadratic expression in e
=—(10-12¢+5¢7)
9
Al* | Correct conclusion with

2
5 (e — Ej + E >0
5 5
So w > x and there will be a second
collision.

correct justification (e.g. x
<w so collision)

Condone missing éu for

the justification.

Might use discriminant
and coefficient of e* as
justification.

[6]

13)




Question
Number

Answer

Mark

Additional Guidance

Ta

Correct use of P=Fvy

Ml

Need to see value
substituted correctly. E.g.
12000

v
Condone incorrect number
of zeros

F =

Equation of motion for the van and
trailer

Ml

Need all terms. Condone
sine / cosine confusion.
Condone sign errors. Allow
with F or D.

Dimensionally correct. MO
if acceleration included
unless subsequently taken
as zero.

If equations of motion for
car and trailer are separate,
award only when combined.

12000
v

—600-1100gsin@ =0

Al

Correct unsimplified
equation in v (may also
have 0 and g)

Obtain 8.0 or 8.01

Al

2 sfor 3 st only

[4]

7b

Need 2 equations. M1A1 for each equation. Use the mass from the ma term
to determine which part of the system is being considered. If three equations
given, mark the “best” two. On epen, mark the highest scoring first.

First equation M1 Need all terms. Condone

e.g. Equation of motion for the van sine / cosine confusion.

and the trailer Condone sign errors.
Dimensionally correct (E.g.
4000x2 for driving force is
MO).

4000 600—1100g sin & = 1100a Al Corrqct unsimplified

2 equation

(a=0.456ms™)

Second equation MIl Need all terms. Condone

e.g. Equation of motion for the van or sine / cosine confusion.

the trailer Condone sign error
Dimensionally correct (E.g.
4000x%2 for driving force is
MO).

T -300gsin & —-200 =300a Al Correct unsimplified
equation

Or 402&—400—800gsin8—T=800a a

Substitute for trig and solve for T’ DM1 | Dependent on the two

preceding M marks




T =582(N) or 580(N)

Al

2 sf or 3 sf only (over-
accuracy or under-accuracy
of correct answers should
only be penalised once per
complete question)

[6]

(10)




Question
Number

Answer

Mark

Additional Guidance

8a

Equation for horizontal motion

Ml

Complete method to form an
equation in ¢ and Honly

49cos@xt =40

Al

Correct unsimplified equation

Equation for vertical motion

MI

Complete method to form an
equation in # and € only. Must
be using height of 3.

3=49sin6?><t—%gt2

Al

Correct unsimplified equation

40
49cos @

=

3=49sin6.

——x9.8x%

49cos@ 2
6= 80tan6’—g(1+tan2 0)
49

49

1 40% sec’ @

DMI1

Form an equation in tan & only
using a correct trigonometric
identity oe.

Dependent on the first 2 M
marks

Any equivalent form.

320tan’ #—-3920tan 0 +614 =0
a=320,b=-3920,c=614

Al

Or equivalent to 3 significant
figures e.g. Al for:
a=160,b=-1960,c =307 or
a =17840, b =96000, c = 15000
but A0 for

a=17840, b =96040, c = 15043

[6]

8b

Min speed (=49c0s30°) = 42(ms’1)

B1

Or better(492\/§ = 42.435..).

Must be seen as the answer to
(b).

Do not ISW if they go on to
find a different speed but
condone rounding errors after a
correct answer is seen.

[1]

8¢

Time to point above Y
40

——=0.943) (s

42.4... 3(s)

Ml

Complete method using suvat.

Vertical speed v =49sin30°— gt

(215.2....(ms_1))

Ml

Complete method using suvat.
Use of s=3 (e.g. with
v’=u*+2as) is MO.

Vv =(152...) +42.4°

DMI1

Complete method to obtain the
speed at required position (i.e.
not top of pole).

Dependent on second M mark
(i.e. having a vertical speed at
required point).




v:45(ms’l)or 45.1(msf1) Al | 2sfor3sfonly
[4]
8¢ Use equation of the trajectory with y =40tan30° _%(1 +tan? 300)
alt 0=30 M1 y # 3 i.e. not using their answer
to (a) with 8 =30°
Use x =40to obtain y M1 y=18.7....
Form equation for conservation of Lm (v2 - 49) = mgy
enerey DMI Dependent on second M mark
i.e. having found a y.
Al 2 sfor 3 st only

y= 45(ms’1) or 45.1(ms’1)

[4]

an
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