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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. Thetotalnumber of marks for the paperis75.

2. The EdexcelMathematics mark schemes use the following types of marks:

M marks: Method marks are awarded for ‘knowing a method and
attemptingto applyit’, unless otherwise indicated.

A marks: Accuracy marks can only be awarded if the relevant method (M)
marks have been earned.

B marks are unconditional accuracy marks (independent of M marks)

Marks should 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:

bod - benefit of doubt
ft - follow through

o thesymbol fwill be usedforcorrect ft
cao - correct answer only

cso - correct solution only. There must be no errors in this part of the
question to obtain this mark

isw - ignore subsequent working
awrt - answers whichround to

SC - special case

oe - orequivalent (and appropriate)
d.. ordep - dependent

indep - independent

dp - decimal places

sf - significant figures

% - The answer s printed on the paper or ag- answer given



. L ord.. - The second mark is dependent on gaining the first mark

. AllAmarks are ‘correct answer only’ (cao), unless shown, forexample, as Al ft
toindicate 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.

. Ifacandidate makes more than one attempt at any question:

a) If allbutone attemptis crossed out, mark the attempt whichis NOT
crossed out.

b) If eitherall attempts 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.



Question

Answer Mark
Number
1(a) Smu—3mx1.5u=5m+3m)v or Smu—3mx1.5u=—(5m+3m)v M1AI
%, 0.0625u oeisw Al (3)
u u 3u
+5m| —— OR 3m| ————
1(b) m[m u) m[m 2) M1AIlft
Tomu 4 6875mu oe isw Al (3)
(6)
Notes
M1. CLMwith correct terms, condone sign errors, cancelled
1(a) m’s or consistent extra g’s. Must have (5m+3m)v or —(5m+3m)v
MO if a ‘U’ is missing
Al: Correct equation
Al: Accept 0.063u or better. Must be positive and of the form
ku, where k is a single decimal or fraction £, where p and q are
positive whole numbers.
M1: Impulse-momentum, dimensionally correct with correct
terms, condone sign errors, masses and velocities must be
1(b) paired correctly

Allow with their v from (a) provided their vis a multiple of u
MO if mis missing or gincluded orif mis used forthe mass.

Alft: Correct expression, ft ontheiranswerto (a), allow to 2sf
orbetter.

Al: Accept 4.7/mu or better (must be positive) isw




Question
Number

Answer

Mark

N.B. Only penalise overaccuracy afteruse of g=9.8 ONCE for
the question
Omissionof gisanAerrornotanMerror.

2(a)

M(P): 4T,, =20gx3.5

MIAI

Other possible equations:
T,+T,=20g

M(A): 0.5T,, +4.5T, =20g x4

M(G): 3.5T,, = 0.5T,,

M(Q): 4T, =20g x0.5

M(B): 5.5T,, +1.5T, = 20g x2

from which 7, would need to be eliminated to give an
equationin 7, only

(T, =) 170 or 172 (N) isw

Al (3)

2(b)

M(B): 1.5X =20g x2

MIAI

(X =) 260 or 261 isw

Al (3)

Other possible equations:

(T): X=20g+mg

M(A): 4.5X =6mg +(20g x4)

M(G): 0.5X =2mg

M(P): 4X =20gx3.5+mgx5.5

M(Q): 1.5mg =20gx0.5

from which mwould need to be eliminated to give an
equationinXor T, only

(6)

Notes

2(a)

M1: Complete method to obtainan equationin 7, only

Al: Correct equation

Al: Accept1/.5g oe.
AOfor171.5

2(b)

M1: Complete method to obtain an equationin Xor 7, only

Al: Correct equation

Al: Accept 80Tgoe




Question

Number Answer Mark
3(a) O (m) BT (1)
3(b) 1(m) Bl (1)
3(c) V(Il’lS 1) B1 1stline
y B1 2™line
T B1 34line
2 B1figures
1.5
0 ) > (4)
0.1 0.3 0.5
-2.5
3(d) +0.04(-2.5-1.5) MIAT
" A1BI
0.16 Nsorkgms 4)
(10)
Notes
3(a) Bl:cao
3(b) B1: cao (must be positive)
3(c) B1: Horizontal line between O and 0.1
B1: Horizontal line between O.1and 0.3, with a smaller vvalue
than the firstline.
B1: Horizontal line betweent=0.3and t = 0.5, with a negative
vvalue.
B1: All figures clearly marked and correct, dependent on all
three lines being horizontal.
N.B. Allow dotted vertical lines. Subtract max1if any solid
verticallines are included from FIRST Bl earned.
M1: Impulse-momentum expression using their velocities
eitherside of t = 0.3, which must be non-zero and different
3(d) and come fromuse of v=+>, condone signerrors.

t
MO if 0.04 omitted or gincluded.

Al: Correct expression

Al: cao (must be positive)

B1: correct units seen




Question

Answer Mark
Number
4(a) 24° = (-U)* +2gx28.4 MIAT
(U=) 4.4 Al_(3)
ALT1: 28.4=24t—lgt2 :>t=£ or 2
2 49
142
24=-U —
+gx 29 MIAT
(U=) 4.4 Al (3)
ALT 2: Using energy: %m(242 ~U?*)=mgx28.4 MIAT
(U=) 4.4 Al__(3)
ab) | ALTY: 4=121‘—%gt2 M
t=0.398022... or 2.050957... Al
Difference of roots
OR dMi1
timetotop = %:1.224 and 2x(1.224-0.3980..)
Answer: 1.7 0or1.65(s) Do notapplyisw. Al
1
4=06t——gt’
8 M1
No roots. Al (6)
ALT 2: v=+/122-2x9.8x4 = 8.099..
. 8.099..
so half time = M]
Ortime from ground to 4 mgiven by%
half time = 0.826.. Al
or time from ground to 4 m = 0.3980..
Totaltime =2 x 0.826.. dMi
Answer: 1.70r1.65(s) Al
v=+6"-2x9.8x4 OR 0=6"-2x98xh=h=138.. M1
No real value OR 1.8..<4 Al (6)
ALT3: 0=12°-2x9.8h SO h= 7.3469.. Ml
(7.3469..—4):%x9.8t2 OR 0° =17 -2x9.8x3.3469 = v =8.099..
so half time = 8.099..
half time, t = 0.826.. Al




Totaltime =2 x 0.826.. dM1
Answer: 1.7 0or1.65(s) Al
v=46"-2x9.8x4 OR 0=6-2x98xh=h=128.. M
No real value OR 1.8..<4 Al  (6)
(9)
Notes

4(a)

M1: Complete method to find an equationin U (or u) only.
Condone sign errors.
ALT MO: if they use the smaller of theirtwo times.

Al: Correct equationin U only.

Al: cao. AO forafraction.

4(b)

M1: Complete method to find arelevant time.
Condone sign errors.
MO if use of 12is not seen

Al: Onecorrectrelevant time (0.398022.... or 2.050957..)
Allow rounded to 2sf or better

dM1: Complete methodto find required time, dependent on
M1

Al: cao

M1. Complete method to show it neverreaches a height of 4
m again

N.B. Thisis anindependent M mark

MO if use of 6is not seen.

Al: Correctrelevant statement




Question
Number

Answer

Mark

N.B.Anextragon50isanAerrornotanMerror.
Use of anincorrect angle consistently, should be marked as a
Misread, butif usedinconsistently MO.

F + X cos40° =50cos70°

MIAI

R+ Xsin40° =50sin 70°

MIAI

Otherpossible equations:
(—): X cos60° + Fcos20° = Rsin 20°

(M) Xsin60° + Fsin20° + R cos20° =50

F=03R

Bl

(X=) 5.2 orbetter(5.2435..)

Al (6)

(6)

Notes

M1: Correct no. of terms, condone sign errors and sin/cos
confusion
Correct pairings of forces and angles.

Al: Correct Istequation

M1: Correct no. of terms, condone sign errors and sin/cos
confusion
Correct pairings of forces and angles

Al: Correct 2@ equation

Bl: Seenorimplied - Rdoes not need to be substituted

Al: 5.2 orbetter

N.B. Enter marks on ePEN, for the two equations, inthe order
inwhich they appearin the script.

If they only write down a SINGLE equation whichis a
combination of their two equations:

€.9. 0.3(their R)+ X cos40° =50cos 70°

Enterthe marks for the bracketed ‘equation’ as the second
MIAI




Question

Answer Mark
Number
6(a) J(=5)* +6 M1
J61(N) Al (2)
1 2 1 2 1 2
e.g.tana=—or= ORsinag=— or == OR =— or —
g > 1 Sino \/g or 5 cosox \/g or \/g
6(b) OR tanﬁ=ir§ or ig OR smﬂ=ii or iL M1
6 5 61 61
5
OR cos =+ or £
N TR
76.75948...° or 283.245019....° Al
e.g.Required angle =103° Al (3)
(2i+j).(-51+6j)
co 1[\/22 S \/ : 2] M1
sC: +1° x4/(=5)" +6
= 00571 (_—4j
V305 Al
OR  cos” 5*+6)+ (1> +25)= (5" +7%)
2J(5% +6*)(1* +2%) MI1AI
=103° Al
é6(c) a(—i+2j)+b(2i -3j) = (-5i+6j) with a=b M1
—a+2b=-5 and 2a-3b=6 M1
a=-3,b=-4 seenorimplied Al
F, =(3i-6j) and F, = (-8i+12j) Al (4)
ALT1
(ai+bj)+(ci+dj) = (—5i+6j) and L =—L oe and S =-2 oe M
b 2 d 3
seen
Two equationsin two unknowns M1
a=3,b=-6,c=-8,d =12 seenorimplied Al
F, = (3i—6j) and F, = (-8i +12j) Al (4)
9
Notes
Allow use of column vectors throughout including for
answers
6(a) M1: Pythagoras with root
Al: Accept 7.8 orbetter (7.810249676..) (N)
6(b) M1. Complete method to find one relevant angle, seenor

implied




e.g. allow reciprocals or negatives oruse of sinorcos

Al: Seenorimplied by correct answer
i.e .at+p or 360°—(at+p)
N.B. Acceptto the nearest whole number or better.

Al: Accept103°orbetter(103.2405..) OR 257°orbetter
(256.759..)

6(c)

M1: Correct vector equationin 2 unknowns, seen orimplied

M1. Complete method to obtain two scalar equationsin two
unknowns
N.B. Thisis anindependent M mark.

Al: Correctvalues for ALL unknowns
N.B. Could beimplied by two correct forces if neither oronly
one correctvalueis seen.

Al: Two correct vectors.




Question

Answer Mark
Number

7(a) (r =) (ai+bj) +1(=2i+ ) MT

(11i+3.5j) = (ai+bj) + 1.5(-2i+j) oe M1

ALT for firsttwomarks: (11i+3.5j)+(¢—1.5)(-2i+j) (MTM1)

(r=) (14i+2j) + t(-2i+j) = (14=20)i+ (2 +1)j (km) * AT*  (3)
7(b) (14—20)> +(2+1)* =9* oe MT

t=7or34 Al

Subtractroots (which must both be positive) M1

3.6 (hours) oe Al (4)
7(c) 14-2t=—(2+1) M1

t=16 Al (2)
7(d) 14-2r 1

2+t 2
ALT1 [(14-20)i+(2+0)j].(-2i+j)=0
—2(14-20)+(2+1)=0
ALT 2 2(14-2t)x(-2)+2(2+1) =0 (derivative) M1 Al
i.e. 10t -52=0
ALT3 Equnof pathis y—2=—%(x—14) and OP's y = 2x
soatP 2x—2=—%(x—14)

t=5.2 or x=3.6 Al

(OP) =(3.6i+7.2j) (km) or (3.6,7.2) dM1

OP =+/3.6* +7.2 M

=_18f K AT (6)
SC: N
~
Q L
%
O >
AtQ@,14-2t=0=1¢=7 MI1A1
$s0,0Q=2+7=9 Al




tanz9:l oe
2

dMi

2 185

=——km*

N

OP = 0Qcos =9 x

MI1AT* (6)

(15)

Notes

N.B. Columnvectors canbe used throughout apart fromin
the answer to (a)

7(a) M1: Correct structure seen orimplied
M1: Use of giveninformation to give correct vector equation
MO for (11i+3.5j) + 1.5(=2i + j) = (ai + bj)
Al*: Given answer correctly obtained with clear working
including (r =) (14i+2j) + ¢(-2i+ j) orequivalentin column
vectorform.
N.B. Allowiand/orjinfront of abracketinthe final answer.
N.B. Simple verification using the given answeris MOMO
unless (r =) (ai+bj) + t(-2i+ j) is seen first.
If they start with:: (r =) (14i+2j) + #(-2i+ j), MOMOAO

7(b) M1. Correct equation orinequality, allow with square root.
N.B. Condone inequality the wrong way round.
Al: Two correctroots
M1: Correct method
Al:oce

7(c) MI: Cqmplgte method to obtainan equationint only including
negative sign
Al: cao

7(d) M1: Complete method to obtain an equationin t or x only,

allow a sign error but not reciprocal. May use a derivative.

Al: Correct equationintorxonly

Al: cao

dMT: Use their calculated t or x to find OP, dependent on
previous M mark

M1: Use of Pythag, with square root, must have found a single
value of tanduseditto find OP

A1*: Correct answer from correct working
AO*if they use decimals




Question

Answer Mark
Number
8. N.B. Inparts(a)and(c), g = 9.8 could appearinthe working
but final answers must be using g.
For any equation of motion, if they use anincorrect massin
the ‘ma’ term, award MO for the equation.
8(a) R =3mgcosa MI1AT
3mg
F==x3mgx—="-5%
8(b) T=2ma Bl (1)
8(c) 3mgsina —T —F =3ma (M—g—T :3maJ MIAT
OR: 3mgsina—F =5ma
Solve theirequations, both of which must have an ‘mass x M1
accln’term, forTinterms of mg
12mg ,
T=) —= *
(T'=) Y AT* (4)
8(d) Same accelerationforboth particles BT (1)
8(e) Downwards at (90" —%aj oe to the horizontal plane oe Bl (1)
8(f) 2Tsin%a OR 27*-2T?cosa OR \/(T—Tcosoz)2 +(Tsina)’ M1A]
12mg : , . ,
Put 7= and substitute for trig. to give ananswerinthe dM1
formkmg
12mg\/ﬁ
——=—— Accept0.3mg, 0.30mg or better
125 PrE.Smg J Al (&)
(0.3035786...mQg)
(14)
Notes
M1: Resolve perp to the plane, correct terms, condone
8(a) cos/sin confusion and sign errors. Allow if they use cos(2) or
similar.
Al: Correct equation
Al:oee.g.0.6mg
8(b) Bl: cao.
8(c) M1 Equation of motion for A or whole system, correct terms,

condone cos/sin confusion and sign errors. Allow if they use
sin(3) or similar.

Al: Correct equation

M1: Sub for trig and solve for Tin terms of mg
i.e. must be of the formkmg

Al*: Correct given answer correctly obtained




8(d)

Bl: cao

BO foracceleration throughout the string is constant

BO forthe acceleration (each side) is the same

BOif any extraincorrect answers are included, e.g. mention of
tension

8(e)

B1: Accept a cleardiagram with an arrow showing (900 —%aj

oe.
BO forany reference to abearing or direction

8(f)

MIAT: Correct expressioninterms of Tand « only.
N.B. M1AQis not possible.

dM1: Substitute for Tand trig to give kmg, dependent on first
M1

Al: Must be positive and interms of mg.
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