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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 meeting attended by all examiners and is the scheme
which was used by them in this examination. The standardisation meeting 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 the standardisation
meeting each examiner analyses a number of candidates’ scripts: alternative answers not
already covered by the mark scheme are discussed at the meeting and legislated for. If, after
this meeting, examiners encounter unusual answers which have not been discussed at the
meeting 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.

Further copies of this Mark Scheme are available to download from the AQA Website: www.aqa.org.uk

Copyright © 2008 AQA and its licensors. All rights reserved.
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centres to photocopy any material that is acknowledged to a third party even for internal use within the centre.

Set and published by the Assessment and Qualifications Alliance.

The Assessment and Qualifications Alliance (AQA) is a company limited by guarantee registered in England and Wales (company number 3644723) and a registered charity (registered charity number 1073334).
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Key to mark scheme and abbreviationsused in marking

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 isindependent of M or m marks and is for method and accuracy
E mark isfor explanation

Jorftor F  follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CsO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIwW from incorrect work
AG answer given BOD given benefit of doubt
SC specia case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—X EE deduct x marks for each error G graph
NMS no method shown c candidate
PI possibly implied of significant figure(s)
SCA substantially correct approach 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. However, there are situations in some units where part marks would
be appropriate, particularly when similar techniques are involved. Your Principal Examiner will aert you to
these and details will be provided on the mark scheme.

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 aresult, 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 awarded.
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MM 05
Q Solution Marks | Total Comments
. 2
1(a() | T=2xn,|— M1
(@() ,/9_8
T=283845 T =2.84sec Al 2 AG
. 1
@iy | f :?:0.352 cps Bl 1 AG
(b) | 25=2x /I— M1
9.8
| =1.55 metres Al 2
Total 5
2(a) | x=Acos4t + Bsin4t Alt: m’+16=0 Bl
X =-4Asn4t + 4B cos4t Bl m= 4 Bl
X =-16Acos4t —16Bsin4t Bl X= Acos4t + Bsin4t M1
Al
Substitute into X+16x=0 M1
Satisfactory conclusion Al 4
(b) | t=0,x=0: 0=0+4B —» B=0 Bl 1 AG
(¢) | x=Acos4t
tzl,x:h: h= Acos™ M1
12 3
A=2h Al 2
(d) | Xx=-8hsin4t
Max speed =8h ms™ B1 1
(e) | F=m(-32hcos4t) M1
|F | =32hm N Al 2
Total 10
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MM 05 (cont)
Q Solution Marks | Total Comments
9 . (at
3a) | r=t* 6=-—-sin| —
( ) nZ ( 6)
, - 3 nt M1 differentiation
r=2t 6 =—cos| — .
2n [ 6) Al 0
t=3, r=6,r=90=0
Components. ro M1 subs attempted
. = 1. (mt M1 differentiation
(b) | F=2 9“?‘”(3) ALF ftsliping
t=3, F=2 é:-% A1F ft sliping
Components. ' —r@*> ré+2ré M1 subs attempted
=2 :—% AlF 5 ft iping
(©) P
@)
tana:ig M1
o =+0.844rads or +2.30rads Al 2 any one of these; allow degrees (48.4°)
Total 11
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MM 05 (cont)
Q Solution Marks | Total Comments
4(a) | (m+om)(v+ov)—mv-om(v-V)=-mgst | M1A2
moV + dmV =—-mgot
dt dt
m=(1000-10t) Z—T:—lo B1B1
(1000—10’[)%+1400(—10) =-(1000-10t)9.8 ml
t
dv _420+9.8t Al 3
dt  100-t
(_ 1400-980+9.8t _ N 1400 )
100t 100t
1400 . . .
(b) J.Ovdv: j ;{—9.8+m} dt M1 Separate variables = integration
t
v=[-9.8t-1400In(100-t)] Al
v:—9.8t+1400In( 100 j Al 3 AG
100-

(c) | t=80, v=1469 B1
0=1469-9.8t M1
t =150 Al
Total time = 230 sec Al 4

Total 15
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MM 05 (cont)
Q Solution Marks | Total Comments
5(2)
29 = 49xe M1
0.5
T
1 e=0.2 metres Al 2
2g
(b) {T 2%=2g+F -T M1A1
VVF
2g 2X=2g+12cosnt — w B1F Tension ft (a)
2% =2g+12cosnt —98x—19.6 AlF ft (a)
X+ 49x = 6cosnt Al 5 AG
(¢ |n=5 PI, x=Acos5t+Bsin5t M1 Accept costerm only
x=-5Asin5t + 5B cos5t Al
X =—-25Acos5t — 25Bsin 5t Al
Subs:
—25Acos5t — 25Bsin5t +
49Acos5t + 49Bsin5t = 6¢os5t
B=0, A= 1 Al
4
A.egn: mP+49=0 m==7i M1
C.F. x=Ccos7t+Dsin7t Al
Gen sol: x=Ccos7t+Dsin7t+%c035t M1
t=0, x=0: O=C+1 C=—E Al
4 4
>'<=—7Csin7t+7Dcos7t—gsin5t ml
t=0,x=0: D=0
X= %(cosSt —Cos7t) Al 10
(d) | Resonance occurswhenn =7 Bl 1
Total 18
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MM 05 (cont)
Q Solution Marks | Total Comments
6
(@)(i) | Extension 2asind —a Bl
4mg . 2
EPE=——=(2asind-a) M1
2a
=2mga(2sing -1y’ Al 3 |AG
(i) | y=acosa =acos(n—26)=-acos20 Bl Alt : APcosf = 2asiné cosf = 2asin’ B1
h=a-y=a+acos20 B1 h=2a-2asin’ @ B1
V =mga(1+cos26) + 2mga(2sin - 1)° M1 V = mga(2a—2asin®#)+EPE M1
=mga(1+1-2sin*0+8sin’6—-8sin6+2)| A1l Simplify Al
V =2mga(3sin® @ —4sing + 2) Al 5 AG Al
dv .
(b) 7 2mga(6singcosé —4cosb) M1A1
dv : .
@:Olf cosfd=0 or 6snd—-4=0 ml
ie =157 or 6=0.73 Al 4
dv .
(c) 7R 2mga|(3sin26 —4cosb)
2
% = 2mga(6cos20 + 4sin6) M1A1F OE PE dlip
d*v .
0=157, Py =-4mga equil unstable Al
d*v .
6=0.73, Py =6.7mga equil stable Al 4
Total 16
TOTAL 75
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