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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.

Crossed out work should be marked UNLESS the candidate has replaced it
with an alternative response.
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PMT
EDEXCEL GCE MATHEMATICS

General Instructions for Marking

. The total number of marks for the paper is 75.

. 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.

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.

Abbreviations

These are some of the traditional marking abbreviations that will appear in the mark
schemes:

bod — benefit of doubt

ft — follow through

the symbol \f will be used for correct 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 which round to

SC: special case

oe — or equivalent (and appropriate)

dep — dependent

indep — independent

dp decimal places

sf significant figures

%k The answer is printed on the paper

|: The second mark is dependent on gaining the first mark

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 subsequent A marks affected are treated as A ft, but manifestly absurd
answers should never be awarded A marks.

For misreading 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 a candidate makes more than one attempt at any question:
e If all but one attempt is crossed out, mark the attempt which is NOT crossed
out.
o If either all attempts are crossed out or none are crossed out, mark all the
attempts and score the highest single attempt.

Ignore wrong working or incorrect statements following a correct answer.

In some instances, the mark distributions (e.g. M1, B1 and Al) printed on the
candidate’s response may differ from the final mark scheme
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General Rules for Marking Mechanics

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.

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

Accept column vectors in all cases.
Misreads — if a misread does not alter the character of a question or materially simplify

it, deduct two from any A or B marks gained, bearing in mind that after a misread, the
subsequent A marks affected are treated as A ft.



Question
Number Scheme Marks
1.
Vertical: Rcos f =mg M1A1
2 2 M1A1l
Horizontal: Rsin g = mv" _ 3mv
a
2 M1lde
Divide: tan g = Smv P
amg
tan g = h Bl
a
2 2 Al
3mv :D’ BL:h,V h_g *AG* (7)
amg a g

[7]
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ﬁuestion Scheme Marks
umber
2. 1 Bl
Foteaz =mI gV
dt dt
1 3 M1Al
4v = [1+3t2dt =t +2t? (+C)
v:l(t+2t1'5)+2 Al
4
t:4,v:%(4+16)+2:7(m sh Alft
Work done = gain in KE = %mv2 —%mu2 their v M1
1 Al

=Zx4x7? —1x4>< 22=90(J)
2 2

(")
[7]
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Question

Number Scheme Marks
3.
(@) Weight + thrust = mass x accn. M1
20x1 B1(thrust)
05xg+ =0.5a Alft
a=0g+20=29.8~30(ms?) Al
(4)
(b) Change in GPE = mg(x+1) Bl
2 2 Bl
EPE at B =22 o EpEatc = 20X
x 2 2x2
2 2 M1Al
Conservation of energy: 20x1 +mgh = 20X h=x+1
2% 2 2x2
5+0.5g(x +1) = 5x*
5x? —0.5gx—(5+.59) =0
0.59 ++/(0.5g)° + 20(5+0.5 M1dep
059 +1( g)lo+ (5+050) _, 40
Distance BC=1+1.98=2.98 (m) Al
(6)

[10]
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Question

Number Scheme Marks
4.
(@) . 4 _dx Bl
(x+2) dt
_ X=X 2 X M1,Al
£=XL2; jt “1dt =+ J' (x+2)dx, [t]z:1 Xy ox
dx 4 t=0 4 -, 4| 2 o
2
X2 X
8 2
_ M1ldepAl
0=X?+4X-16, X =4+T*/%:2.47 (m)
®)
(b) ( dv) dv B1
al=—|[=V—
dt dx
4 y -4 M1A1l
T (x+2) (x+2)?
=18 _ 5i7ss.. their X Midep
(2.47+2)
0.18 (m s™) towards O. Al
()

[10]
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Question Scheme Marks
Number
5.
(@) Use of Energy at A = energy at B
1, 1 ., 1 1, M1 A1Al
—mu®==mv° +mgh, =mgr==mv°+mgxr(l—cosa)
2 2 2 2
1 ., 1
==mv°+mgxrx E
V2 =gr _g = ﬁ
5 5
Al
v= % *AG*
(4)
(b) Horizontal component of speed at B and at C = their vcosé M1
vl Vertical component of speed at B = their vsin & M1
Conservation of energy gives speed at C = ‘/Z?g
M1Al
Vertical component of speed at C =, /2?9 - 162>;?g ~1.5539..
Veud+at= . 1.5539... +gO.92017... ~0.252. seconds M1Al
Horizontal distance = %x 0.4+1.22689..x0.252... = 0.55(m) M1AL
(8)
(b) Horizontal component of speed at B and at C = their vcosé M1
V2 Vertical component of speed at B = their vsin & M1
M1Al
s=ut+Sat?: . _2 /6—gx§t—£gt2
2 5 25 25 5 2
4.9t> —.92017.t-0.08=0
2 M1Al
. 0.920+ V0.920% +0.32x4.9 _ 0250
9.8
M1A1l

Horizontal distance = %x 0.4+1.22689..x0.252... = 0.55(m)

(8)
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Question

Scheme Marks
Number
Horizontal component of speed at B and at C = their vcosé M1
(b)
v3 Vertical component of speed at B = their vsin g M1
M1Al
Sout+iat?: —ix04=-2 - /6_9 XEt_ith
2 5 25 25 5 2
4.9t* —.92017t - 0.08 =0
Horizontal distance from B =1.22689...xt =X
Form quadratic in x by substituting for t above M1
3.255x* —~0.75x-0.08=0
0.75++/0.75% + 4x3.255x 0.08
X = =0.3097...
2x3.255 M1AL
Horizontal distance = §x0.4+0.3097... =0.55(m) Al

(8)
[12]
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Question

Number Scheme Marks
6
a 2
@ Mass of quadrant = pﬂ% B1
vl . -
_[pX\/az —XZdX=p —l(a2 —xz)E M1A1
0 3 . Al
o5
=p/0+=-a Al
3
o & M1
P74 3
7=ﬂ , )7:4—a by symmetry *AG* ALAL
3 3z
(7)
(b) Area 242 A S
4 4
Distance to AE a 4a 4a
— a+— |a-— B1
2 3 3
? 2 M1A2
Moments about AE: 2a’X = 2a” E+7ZGI;(a+4—a) —ﬂ(a —ﬂ)
2 4 3 4 3
, 2a® b5a’
—a’+— ="
3 3
_ 5% 1 5a Al
X "3 222 6
(5)
© Taking moments about E:  2aX =%aw their X MIALRt
5 Al
X =—W
12 ©)
2
6 Mass of quadrant = p%
(@) - B1
j% 1a’.2acos0dl = a—3$,in6? o
0 P79 7 173 i P M1A1,=Al
v2 ) ;
m°_ a
— X=p—
P 4 P 3 M1
4a 4a AlAl
X=— , y=— bysymmetry *AG*
3z y 3 ey y (7)

[15]
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Question

Number Scheme Marks
7 0.8+x
- | 32-Xx
a e
@ A c | B
. . oo 15x X 10x(2.4-X)
Tensions equal when P in equilibrium: = 08 M1A2
25x =24, X:E=0.96
25
AC=176(m) *AG* Al
(4)
(b) 1.76 | X l 224 -X
(]
A C | P' B
When P is distance x from C, restoring force M1A2
15x(0.96+X) 10x(1.44-Xx) 25 _ . .,
0.8 0.8 0.8
X =-156.25x(=-12.5°x) = SHM Al
(4)
() Speed at C = max speed = aw=0.4x12.5=5(m s™) 04x | M1A1ft
their
)
(d) X = acoswt theirw | B1ft
X =—awsin ot theiro | M1
(-)2=(-)5sin12.5t theirw | Alft
12.5t =0.4115....., t=0.0329.....~0.033(s) Al
(4)

[14]
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