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Mark schemes are prepared by the Principal Examiner and considered, together with the relevant
questions, by a panel of subject teachers. This mark scheme includes any amendments made at the
standardisation events which all examiners participate in and is the scheme which was used by them
in this examination. The standardisation process ensures that the mark scheme covers the
candidates’ responses to questions and that every examiner understands and applies it in the same
correct way. As preparation for standardisation each examiner analyses a number of candidates’
scripts: alternative answers not already covered by the mark scheme are discussed and legislated for.
If, after the standardisation process, examiners encounter unusual answers which have not been
raised they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further developed and
expanded on the basis of candidates’ reactions to a particular paper. Assumptions about future mark
schemes on the basis of one year’'s document should be avoided; whilst the guiding principles of
assessment remain constant, details will change, depending on the content of a particular examination
paper.
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Key to mark scheme abbreviations

M mark is for method

m or dM mark is dependent on one or more M marks and is for method
A mark is dependent on M or m marks and is for accuracy
B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

Jor ftor F follow through from previous incorrect result

CAO correct answer only

CsO correct solution only

AWFW anything which falls within

AWRT anything which rounds to

ACF any correct form

AG answer given

SC specia case

OE or equivalent

A21 2 or 1 (or 0) accuracy marks

—X EE deduct x marks for each error

NMS no method shown

Pl possibly implied

SCA substantially correct approach

c candidate

sf significant figure(s)

dp decimal place(s)

No M ethod Shown

Where the question specifically requires a particular method to be used, we must usually see evidence
of use of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the
correct answer can be obtained by using an incorrect method, we must award full marks. However,
the obvious penalty to candidates showing no working is that incorrect answers, however close, earn
no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for full
marks.

Where the permitted calculator has functions which reasonably allow the solution of the question
directly, the correct answer without working earns full marks, unlessit is given to less than the degree
of accuracy accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marksto be awar ded.
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MM 2B
Q Solution Marks | Total Comments
1@) | r= _[vdt
= (At+t3)i+ (24t +c M1A1 2;/'1 either i or j term correct.
ondone no ¢
Whent=0,r =5i -7
c=5 -7 M1 Any attempt at ¢
r=0G+4t +t°)i +(-7+12t —4t%)j Al 4
= dv
(b) | a= 5
a=6ti —8j M1A1 2 M1 either term correct
(¢) | UsngF =ma M1 Or: using F =ma
F =2(6ti —8j) F=2(6ti —8j)
= 12ti —16]j Al Whent=1F=12i —16]j
.. Magnitude of forceis
(144»[2 + 256)% whent=1 M1 Magnitude of forceis (144+ 256)%
=20N Al 4 =20N
Total 10
2(a) | PElostis
= 4xgx 5c0s70 M1A1 2 M1 4xgx5xcosor sin200r 70
=67.0J
(b) | KEislossof PE= KEis67.0J B1 1 ft
(c) | Using KE = %m\/2
V' = 335 M1
Speed of particleis5.79 ms™ Al 2 (ft from (b))
Total 5
3(a) | PEis400xgx 8
=3200g [or 31360] Bl 1
(b) | KEis %x400>< 22
= 800 B1 1
(c) | Work done per minuteis 32 160 J
Power = 32 160 + 60 M1 [(a)+(b)]+60
=536 W Al 2 CAO Accept 537 from 31400 in (a)
Total 4
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M M 2B(cont)
Q Solution Marks | Total Comments
4(a) | Moments about line AD:
5x30+4x10=9x X M1A1 M1 2 of 3 terms correct
—_ 190
X=——
9
=211cm Al 3
(b) | Moments about line AB:
5x15+4%x25=9x y M1A1 M1 2 of 3 terms correct
7 = @
9
y=19.4cm Al 3 If moments about DC; 10.6 found SC2
(©) | 1o 0= 175 O 194 Al Al use of 8.9 or 80 (30— (a))
=0.4571 Al Or 0.45876
Angleis tan™ 0.4571
= 24.6° Al 4 65.4° = M1A1lonly
(d) | Moments about the line PR: M1
(or AD or BC)
80
30m=4x 20 or gxg Al
m= 8 Al 3
3
(e) | Centre of massisat middle of lamina El 1
Total 14
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M M 2B(cont)
Q Solution Marks | Total Comments
5(a) | Resolve verticaly R=mg Ignore al inequalities
If the particle is on the point of dliding,
F=uR M1
-~ F=0.3R=0.3mg Al
Resolving radially: F = mafr M1
0.3mg =ma?x 0.8
_ 0.3xg
of = 0.8
w =192 Al 4
(b)(i) | 45 revolutions per minute = 90n M1
60
= 37" or 4.71 radians per second Al 2
(ii) | Resolving radialy: F = mar
[ 3m ? M1A1 M1A1 either side correct
mug=m —- | x0.15 Al A1 second side correct
2
(37[) x0.15
2
U=
g
u =0.340 Al 4 | CAO (accept 0.339)
Total 10
6(a) | By conservation of energy
1m(5v)2:£m(3v)2+nga M1 M1 for 3terms, 2 KE and PE
2 2 Al
8v* = 2ag Al
v=29 o L /ag Al 4
4 2
(b) | Greatest and least values of tension are at
the highest and lowest points of its path
2
Attop, T="CD" _ M1
= gmg Alft ft - must be positive tension
2
Atg, T, M1
a
_2 Alft
4
Ratiois 29:5 Al 5 CAO Condone5:29o0r 1:5.8
Total 9
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M M 2B(cont)
Q Solution Marks | Total Comments
e
A .
7(a) | Work done = f I—de M1 Condone lack of limits and ‘dx’
0
yra
= { } Al Must include limits from integral
2,
2
- A& Al 3 |AG
2l
Us T_/Ix 7q = 196x
(b)() sing T 9= 2 M1 M1 could use 3g or 4g — at least 1 side
correct
x=14—g Al
196
=0.7 Al 3
(i) | By C of Energy, when next at rest,
EPE (initial) = PE change (for platform)
+ EPE (when at rest)
M1 3 terms (not includin Ernvz)
M:4><g><(07—x)+196x2 MIAL °2
2x2 ' 2x2 Al A1 2 of 3 terms correct
A1l all correct
2.45=28—4x+ 5%
100x*—80x +7=0 m1
(10x-7)(10x—1)=0 Al
x=0.1 Al 6 [last A1, must give 0.1, not 0.1 and 0.7]
Alternative
(b)) | 196x0.72 196(0.7- X)° (M1)
2PXEL 49X + g (A2 (where X is distance moved upwards)
49X =98x0.7X +49X*? (m1)
X =0, 0.6 (A1A1)
(iii) | Max speedwhen T =mg M1
4g =—1926X Al
x=0.4 Al 3 Or mid-point of values 0.2 and 0.6 above
SC2
Total 15
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MM 2B
Q Solution Marks | Total Comments
8(a)(i) | F =659 —260v Accept 260v — 659
=65(9.8—4v) B1 1 AG must see 65g or 260
(i) | Using F =ma
65 % =65(9.8—4v) M1 Need to see termsin m (condone —sign)
%:—4(v—2.45) Al 2 AG
1 dv
b —=_4 Bl
(b) v—245 dt
I dv = — I 4dt
v—2.45
B _ M1 M1 log side correct
In(v—245)=-4t+c Al it
v-245=Ce™
t=0,v=19.6
.. C=17150r &% Al Or c=In17.150r 2.84
sV=245+17.15e " 2.45+17.2¢ Al 5
Total 8
TOTAL 75
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