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Mark Scheme

General Marking Guidance

* All candidates must receive the same treatment. Examiners must
mark the first candidate in exactly the same way as they mark the
last.

«Mark schemes should be applied positively. Candidates must be
rewarded for what they have shown they can do rather than penalised
for omissions.

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

*There is no ceiling on achievement. All marks on the mark scheme
should be used appropriately.

«All the marks on the 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’s response is not worthy of credit
according to the mark scheme.

* Where some judgement is required, mark schemes will provide the
principles by which marks will be awarded and exemplification may be
limited.

« When examiners are in doubt regarding the application of the mark
scheme to a candidate’s response, the team leader must be consulted.

e Crossed out work should be marked UNLESS the candidate has
replaced it with an alternative response.



EDEXCEL GCE MATHEMATICS

General Instructions for Marking

1. The total number of marks for the paper is 75.
2. The Edexcel Mathematics mark schemes use the following types of marks:

« M marks: method marks are awarded for ‘knowing a method and attempting to
apply it’, unless otherwise indicated.

e 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)

e Marks should not be subdivided.

3. Abbreviations

These are some of the traditional marking abbreviations that will appear in the mark
schemes and can be used if you are using the annotation facility on ePEN.

* bod - benefit of doubt

» ft - follow through

e the symbol $ will be used for correct ft

e cao - correct answer only

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

e isw — ighore subsequent working

e awrt - answers which round to

+ SC: special case

e o0e - or equivalent (and appropriate)

+ dep - dependent

e indep - independent

e dpdecimal places

+ sf significant figures

% The answer is printed on the paper

B The second mark is dependent on gaining the first mark

4. All A marks are ‘correct answer only’ (cao.), unless shown, for example, as Al ft
to indicate that previous wrong working is to be followed through. After a
misread however, the first 2 A or B marks affected are lost, and the subsequent
A marks affected are treated as A ft; but manifestly absurd answers should never
be awarded A marks.



General Principles for Mechanics Marking

Usual rules for M marks: correct no. of terms; dim correct; all terms that need
resolving (i.e. multiplied by cos or sin) are resolved.

Omission or extra g in a resolution is accuracy error not method error.

Omission of mass from a resolution is method error.

Omission of a length from a moments equation is a method error.

Omission of units or incorrect units is not (usually) counted as an accuracy error.
DM indicates a dependent method mark i.e. one that can only be awarded if a
previous specified method mark has been awarded.

Any numerical answer which comes from use of g = 9.8 should be given to 2 or 3 SF.
Use of g = 9.81 should be penalised once per (complete) question.

N.B. Over-accuracy or under-accuracy of correct answers should only be penalised
ONCE per complete question.

However, premature approximation should be penalised every time it occurs.
MARKS MUST BE ENTERED IN THE SAME ORDER AS THEY APPEAR ON THE MARK
SCHEME.

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

Accept column vectors in all cases.
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IQ\llfﬁstbigp Scheme Marks Notes
1
(@ dv M1 Differentiatev to obtaina.
=" 6ti + (4- 2 ) Al Accept column vector drandj components dealt with
separately.
Whent=1, a= 6+ P DM1 Substitutet = 1 into theira. Dependent on*iM1
DML Use of Pythagoras to find the magnitude of their
la| =62 + 22 =/40= 6.32 (m & Allow with their t. Dependent on®IM1
Al Accept awrt 6.32, 6.3 or exact equivalents.
(5)
(b) r= j(gtz -1+ (4-t%) d M1 Integratev to obtainr
= (t*-t+C)i + (2> -1t*+ D) Al CondoneC, D missing
t=0r=i=>C=1D=0 DM1 Uset=0,r =ito findC & D
DML Substitute = 3 with theirC & D to findr. Dependent on both
Whent = 3r = 2b+ 9 (m previous Ms.
Al cao. Must be a vector.

10

%)




Question

Number Scheme Marks Notes
2
_ M1 CLM. Need all terms. Condone sign slips.
20— = + L
(3) MU A= 3y, + 4, Al Correct but check their directions far& v».
M1 Impact law. Must be used the right way round,dmrtdone sign
slips.
+u)= -v,+ V. R .
e(@+u) oo Al Directions ofv; & v, must be consistent between the two
equations. (lgnore the diagram if necessary)
Eliminatev; to produce an equationvaonly Dependent on
u(2+9%) =V, DM1 both previous M marks — must be using both equation
7 Al DO NOT accept the negative. The question asksgeed.
(6)
M1 Use the work from (@) or restart to fikgdor Av; for a constank.
_2u(l-6e) If using work from (a) this mark is dependent oe tinst 2 M
(b) v, = — 7 marks.
Al a.e.f. Correct for their direction. Allow fotv,
DM1 An appropriate inequality for ther (seen or implied) — require
1 previous M1 scored.
v, <0= e>6 Work onv;=0 scores MO until the inequality is formed.
Al Accept1—22 . Answer must follow from correct work fexg
i <
> e>% B1 For (their value) € <1

(5)11

SR: fromyv, < Ocould score M1A0OB1

[72)




Question

Scheme

Marks

Number Notes
3
@ A complete method to finB , e.g. take moments aboMut
M (A). F 4sin 46 = 2cos 3t M1 Condone sin/cos confusion. Requires correct @itlengths.
(A),F.4sin40 =g 2cos 2 Al Correct terms with at most one slip
Al All correct
F= 3 Al 35 or 34.t (>3sf not acceptable due to use of 9.8, but only
penalise once in a question)
(4)
(b) M1 Resolve vertically. Need all three terms but coralsign errors.
Fcos75tY =T Must be attempting to work with their 75° or 15°.
Al Correct equation (thek)
Al 40 or 40.1
Y= 40 ; Apply ISW if the candidate goes on to fiRd
]~ Al cso (the Q does specifically ask for the directemthis must be
clearly stated)
(4)
8
4amcos 25%Y M1 Taking moments about the point vertically belBwnd on the
(b) L 5gx 2mcos25 F cosl® m sin: | Al same horizontal level @ (TheirF)
etc.
OR2:Rcosa =F cos46- § cos¢ Resolve parallel & perpendicular to the rod
Rsinag +F sin40= § cos?2
R=52.1,a=25.3° Solve forR, @
Y = Rsin( 25+ 0/) M1A1 Need a complete strategy to fiidor M1.

Etc.




Question

Scheme

Marks

Number Notes
4
@ mday m(@af (r(@)-m@) B1 Correct mass ratios
4 1 3
4a 3 X Bl Distance of ¢ of m fror® (or from a point orQP).
B — Moments about axis throudh or about a parallel axis then
(4x4a)-(1x2)F 3x M1 convert the answer to distance fr&n Condone a sign slip.
1l4a _% Al Answer given — check working carefully. Must reqdsitive
3 answer legitimately.
(4)
(b) M1 Vertical throughS cutsOP atG.
_ _10a _2a Use trig to find the position @ on OP.
OG—4atana—T(:> PG_?) _10a o _a o
Al OG e QG =3 orPG =3 seen or implied
M (P). (m+k 2a _ l4a Take moments about a point QF — terms should be
(P),(m m)g.? cosT=mg — - co# dimensionally consistent. Masses must be assdarth the
2 10 2 M1 appropriate distances, which might be incorrectigl@ated or
M(G): kmxga: mX(§a+—3aj =4ma not yet found — e.g. accept wiG. Must have the right terms
10 5 but condone trig confusion. Also condone abseifteg
M(O): ml+k)x—a+mx—a=kmx4a
3 3
M(C):l—ZaX(l+k)m:£1a><km Al €S0 .. L
3 3 (Cis the position of the original centre of mass.)
M (Q) :%Zax m(1+k) :1—:a>< m+ 8ax km
k= Al cso

()
9

See next page for more alternatives.....




OR

OR

(k+1)m><PG:m><1—;'a
_ 14a
3k+1)
da- 14a
_0G 3k+1)( _ 7
tana = = =1-
a 4a 6K+ 1)
5237 k=6
6 6k +1)
2a
_ 3.1
tan|LJCO) = tanf =—==—
( ) v 4da 6

km+/32a.sin(45-a ):m,./ 1%a sin{ +

6-5 ) 148 6 5 X ¢
k@(&mj‘ 3 Jan/el

4k:g><36, k=6
3

M1

Al

M1

Al, Al

M1

M1A1l

Al

Al

Moments about P

Correct expression for PG

Use oftana in the correct triangle.

Correct equation iR, correct solution

Moments about S

Do not expect accurate working

Final answer 6.0




Question

Number Scheme Marks Notes
5 NB In a Q with parts labelled (i) & (ii) marks aagvarded when
seen — they do not belong to a particular parhefQ.
12.5sinr =% ¢, —— 30 M1 Impulse = change in momentum parallel to thiaindirection. .
. 1 .
or ~12.5sina =Z(Vl -30 (%=0) Al Correct equation
M1 Impulse = change in momentum perpendicular torihigi
12.5cor=1 ¢,- 0 (v, = 40) direction. Condone sin/cos confusion
Al Correct equation
-12.5sinxr 3
NB could be in the form: =0.25/- 0.2
12.5cosr 0
_ Al cwo. Correct magnitude of speed after impulse.
speed is 40 m's ; NB Must be speed, not velocity.
perpendicular to original directic Al cwo. Correct direction (relative to the line givemthe diagram -
e.g. accept “vertically”, “North”} direction, “up”).
M1 . , &
Use cosine rule to find-v. Terms must be of correct form, bu
oR Using a vector triangle: 4 .
(3v)? =7.5+12.5 - 2x7.5x12.5c0s(96 a accept unsimplified or slips e.g. th(—:Zr><3O
Al Correct equation
v=40m & Al cao (penultimate mark on epen)
125 7.5 M1 Use sine rule to find angle between initial &indl directions.
sind sina Al Correct equation in andd
=90 Al cao. (final mark on epen)




%&iﬁ'gg? Scheme Marks Notes
6
@ = 601(())002 6000 B1 Correct application oP = Fvseen or implied.
Use ofF = ma parallel to the slope for the car and trailer.
5 : : > M1 Must have all the terms, but condone sign errors.
F~1200g s = 40Q sior— 1008 200 168 Al At most one error (witlF or theirF)
Al Correct equation (witk or theirF)
a= 23(m%s | Al only
)
(b) M1 Use ofF = ma parallel to the slope for the trailer
- Al ft At most one error (thest
T -400g sinz = 20G= 400 x 2. Al ft All correct (theira) e
T =1400 | Al only
(4)
OR M1 Use ofF = ma parallel to the slope for the car
6000- 120Q@ sir— 1000T = 1200 x : Al ft At most one error (them)
Al ft All correct (theira)
T =140C Al only
(4)
OR (a) F =6000 Bl
T -400g sing— 20G= 400 x Simultaneous equations Thanda
6000- 120Q sir— 1000T = 1200>
6000- 160@ simr— 1206 16@& M1A1A1l Add to eliminateT
a= 23(m%s | Al
(b) -800a= I + 80@ sim+ 808 60C M1A1Al Subtract and / or substitute to eliminate
2T =5200- 80@ sim— 808 2
T =1400 Al




(©

200d :% 400.12- 4006d sio

d = 60 (m)

M1

Al
Al
DM1
Al

()
14

Use of work-energy. Must have all three terrd® not accept
duplication of terms, but condone sign errors.

Equation in only one unknown, but could be vertatiatance.
At most one error in the equation

All correct in one unknown

Solve ford — dependent on M for work-energy equation.
only

For vertical distancé= f—g = 4.29) allow 3/5




Question

Scheme Marks
Number
M1 Complete method usirsgvat to form an equation iu,.
7@ | 0P=u’-2x9.8x 1 P | o a o
Al Correct equation e.d) =u” - 20g
u =14 * Al *Answer given* requires equation and working, irdihg 196,
seen.
3)
OR conservation of energy: M1 Initial KE = gain in GPHEinal KE

1 P 1,1, Correct equation

—m{u.“+u,~)=mgx10+—-—mu “ —u, =98 Al

2 ( h v ) mg 2 h ) v

u =14 * Al *Answer given*
3)
(b) M1 Use the vertical distance travelled to find tthieal time taken.
(1), -52.5= 14-1gt? Al At most one error
Al Correct equation
46 - 146- 525 DM1 Solve fort. Dependent on the preceding M mark
t(- 5)(40+ 105 t=5 Al only
(-), 50=8, M1 Use their time of flight to form an equationun
u, =10 Al only
N -y Use of Pythagoras with two non-zero componentsptution of
u=v10+14 M1 a pair of simultaneous equationsuianda.
_ \/2—96; 172 mt Al 17.2 or 17 (method involves use of g = 9.8 soxacesurd

9)

answer is not acceptable)

See next page for an alternative route,tand (c).




OR

(©)

50=ucosrt or50=uyt
2
49(@j —14({5’} 525 (
uH uH
525(u, )* + 14qu,, ) - 122508

Solve foru,,

u, =10
etc.
tanOBA = 222= 1 0t
50

v, = 1.05x18 10

(1), -10.5= 14-gt

M1

Al

DM1
Al

Bl

M1

DM1

Al
Al

(5)

First 3 marks for the quadratic as above.
Used in their quadratic

Correct quadratic in,,

Dependent on the M mark for setting up the injiaadratic
equation in t.
only

Complete as above.

Correct direction o.e. (accept reciprocal)

Use trig. with theiruy and correct interpretation of direction to
find the vertical component of speed.

Working with distances is MO. (condod@+ 1.0%)

Use suvat to form an equation int. Dependenterpteceding
M.

Correct equation for theiuy,

For incorrect directiogive AO here.

only




Further copies of this publication are available from
Edexcel Publications, Adamsway, Mansfield, Notts, NG18 4FN

Telephone 01623 467467

Fax 01623 450481

Email publication.orders@edexcel.com
Order Code UA032678 Summer 2012

For more information on Edexcel qualifications, please visit our website
WWW, xcel.com

Pearson Education Limited. Registered company number 872828
with its registered office at Edinburgh Gate, Harlow, Essex CM20 2JE

Ofqual

Llywodraeth Cynulliad Cymru
Welsh Assembly Government

Rewarding Learning



