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Key To Mark Scheme And Abbreviations Used In Marking

mark 1s for method

mark is dependent on one or more M marks and is for method

mark is dependent on M or m marks and is for accuracy

mark is independent of M or m marks and is for method and accuracy

mark is for explanation

follow through from previous

incorrect result

correct answer only

correct solution only
anything which falls within
anything which rounds to
any correct form

answer given

special case

or equivalent

2 or 1 (or 0) accuracy marks

deduct x marks for each error

no method shown
possibly implied

substantially correct approach

No Method 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 alert
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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 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, unless it is given to less than the degree of accuracy
accepted in the mark scheme, when it gains no marks.

mis-copy

mis-read

required accuracy
further work

ignore subsequent work
from incorrect work
given benefit of doubt
work replaced by candidate
formulae book

not on scheme

graph

candidate

significant figure(s)
decimal place(s)

Otherwise we require evidence of a correct method for any marks to be awarded.
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MMO05
Q Solution Marks | Total Comments
1 27‘:\/224 Ml
g
[ 2
—= = Ml
g =
/- 4
28 Al
Alternative
r=2"
w
So=T
T4 2 (B1)
1_8
@ =y (M1)
=28
K (A1)
Total
2(a) | Using v’ =’ (a’ —x7)
I 2 2 B1 fora=0.24
0.97=@7(0.3°~0.24%) MIAl M1 does not need 0.24
0.81 = *(0.0324)
o =25
®»=5 AlS
Period is 2%
_2n
5 Al
M) | a, =ao’ Ml
= 25x%x0.3
= 75ms” A1V
Total
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MMOS5 (cont)
Q Solution Marks | Total Comments
3(a) | Minimum r
when 1 + 5cosé is maximum Ml
Maximum is 6
Minimum r is % Al )
(b) | Differentiating with respect to ¢,
;4 a4
d6 1+5cosf dr Ml
__5sinba dé Ssinfa
(1+5cos6)° di Bl (1+5co0s6)’
2
= SLésin o Al 3
a
(c) | Differentiating with respect to ¢,
2
i =10 i osing + 2 dising + M1 For differentiating dir'
a a t
Al For at least 2 terms correct
2
5L@cos 0.0 Al
a
AL4,0=0,r =<, =0, BI For both ,0=0, /=0
504
F=0+—5_ ¢ M1
a
B 5a0°
" 36 Al 6
(d) | At A, radial acceleration is
i —r6?
5000 ab? 1 M1 2 of 3 terms correct
= - = Al
36 6 r
at’ _ 36
36
. 36
2
C ot M1
At A, 7 =0, hence speed at 4 is r0
his @536 72
which is 6>< éﬂ M1
a2
A
= 6\/; Al 5
Total 16
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MMO05 (cont)

Q Solution Marks | Total Comments
4(a) | AC =2a cosd
..DC=5a—2acosé Bl
Extension of spring is 2a — 2a cosé Bl
Ax’
EPE = M1
2
~ 6mg. (2a—2acosf)
2.3a
=4amg(1 —cos H)2 Al

Potential energy of rods (above A4) is
mgacosf+ mga3cosl Bl

.V =4mgacos@ + 4amg(1 —cosb)*

=4mga (1 — cos@ + cos’6) Al 6
(b) | When the system is in equilibrium Ml
dr
— =4mga( sind — 2sinécos
40 ga( 0) Al
= (0 when
sind — 2sinfcosd=0 Ml
sinf =0 or cos@=+ %
-0 & Al 4
6=0, 3
c 2 Ml o d
© j;ﬁ = 4mga(cosd — 2 cos 20) AlS V" their d_:;
2 or for when 6= %
When =0, d_Ij =—4mga ( )
dé
.. Equilibrium is unstable NN J* from correct angle
4
When 6= % ' J = 6mga
.. Equilibrium is stable ALS 4 J* from correct angle
Total 14
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MMOS (cont)
Q Solution Marks | Total Comments
5 (a) | Conservation of linear momentum: Ml Needs at least 3 of the 4 terms correct
(m+tom)(v+ov) —mv — om.(v— V) =
kvt Al
mov+ Vom = — kvt
m dv + Vd—m = —kv
dt dt Ml
m=M-At B1
dm_
d¢ Bl
(M—/It)ﬂ—V/1+kv =0
d¢ Ml
dv_ AV —kv
dt M-t Al 7
® | _av__g_d
AV—kv IM-At Ml
—%ln(/iV—kv) Z—%ln(M—/lt)ﬁLc MIAI
Whent=0,v=0=
c= llnM = llnkV
AV — k) = £ MM 0,
n(AV — kv) /1 M nAV Al
AV =k = w[ j M1
M
—<1- ) Al 6
M
(c) | When all fuel is burnt
T = 3y MI1BI1 B1 either side correct
4 Al 3
‘ = M
o=
Total 16
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MMOS5 (cont)
Q Solution Marks | Total Comments
6(a) | Using F' = ma,
2mx =2mg—T—4mnv Ml 3 terms at least correct
— 2 X
=2mg — 8mn’a T 4mnv Al
m¥ + 4mn*x + 2 mnx =mg
. d’x dx
1.€. a7 +2n5+4n2x=g Al 3
(b) | Substituting x = 4e”
p2 + 2np +4n*=0 M1
p=(2nxan> —16n*)=+2
= —n+-Bin Al
CF.is
x = e"(Acos\3nt + Bsin/3nt) B1V Dep M1
. - 8
Plisx = =
B1
4n2
General solution is x = Mi
J'dep M1first line (b)
—at . g p
e (4 cos\/3nt + Bsin \/gm) * 42 ALS At least one of CF, PI correct
n
Whent=0,x=0,:O=A+% Ml
4n
R -4
A= & Al
4n2
When ¢t =0, %=o;
dt
% =—ne"(Acos V3 ¢+ BsinA3 N+ M1
¢ "(—~/3 ndsin~/3 nt +~/3 nBcos~/3 nt) Al
= 0=-—nd + 3 nB
N g
o B=—=A4=— Al
N 4x/§n2
x=-5 (icos 3nt +
4n2 4n2
Al 12
£ sin3 nt)e™
43n
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MMOS (cont)

Q Solution Marks | Total Comments

6(c
O & o 8 cosBnr+—Eginonr| Ml
dr 4n 43n’ Al

—e " [— \/gg sin~/3nt + %cos x/gntJ
n

4n’
% =0 when
dr
cos \/gnt + Lsin \/gl’lt + \/5 sin \/gnt Ml
NE)
—Cos \/gnt =0
sin \/gnt =0
. . . 4
First time at rest is when t =—— Al 4
J3n
Total 19
TOTAL 75






