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Mechanic guidance:

For M marks, correct number of terms, dimensionally correct, all terms that need
resolving are resolved.

Omission of g from a resolution is an accuracy error, not a method error.

Omission of mass from a resolution is a method error.

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

Where there is only one method mark for a question or part of a question, this is for a
complete method.

Omission of units is not (usually) counted as an error.

Use of 9.81 for g is a rubric error. Deduct the final A1 from the first part of any
guestion affected.

More than 3 sf in an answer using an approximation for g is an accuracy error. Deduct
the final A1 from the first part of any question affected.

A dimensionally incorrect equation is a method error unless a correct equation was
qguoted and the error arises from a slip in substitution of values.

For a misread which does not alter the character of a question or materially simplify it,

all marks in that part of the question affected become ft. Deduct the first 2 A or B
marks gained as a result and give the rest.
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Q1 v(@Bi—-4j)=v,, —uj M1A1
v, =3Vvi+(u—-4v)j
wi=v, —%(—3i+4j) M1A1
Vw = (W_3_u)| +4_ul
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Question Scheme Marks
Number
Q2
(@) 12 T
1 « -1
S 0.3kg T 0.6 kg
2 7 1
-V W o«
0.3v-0.6w=0.3 M1 Al
v-2w=1
7 (v+w)=2 M1 Al
v+w=4
w=1v=3
Du,=3i+2j (i) uy,=—i+]j Al Al
(6)
() T1
V o«
v =05 Bl
17
-1
N
4
tand = 0.5 tan @ = their v M1
0=26.6 Al
their @ + 45° M1
Defln angle =45+ 26.6=716° Al
%)
(©) KE Loss = £ x0.6x {("+1%) - (1* +V*)} M1 Al
=0.2251] Al
3)
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?\lﬁzggp Scheme Marks
Q3
@ 8 km
B
0
610 M1
6 o
cosfd=—=60=53.1 M1 Al
10
Bearing is 307° Al
4)
(b) d = 8 sind (=8x0.8) M1 Al
=6.4 km Al
(3)
© T 8cosd ML AL
c =
V10% — 62
=0.6 hrs
i.e. the time is 12:36 pm Al
(3)
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Question

Number Scheme Marks
Q4
2 dv
a —ma(l+—)=m— M1 Al
(a) a( k2) ot
P ® —k%dv
gldt= DM1
-([ L-[(k2+v2)
U
1=Ky } Al
g k™ o
k
:—tan‘lg DM1A1
g k
(6)
(s)) -mg (1+£) = mvd—V M1 Al
k27 dx
H % —k?vdv
gldx=|——= DM1
! e (k?+v?)
2
H =k—[|n(k2+v2]“ AL
29 0
2 2 2
H= k—ln(k;zu) DM1A1
29 k
(6)
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Question

Number Scheme Marks
Q5
(a) J4a? +16a% -16a’sin @ M1 Al

Let length of string be L.

V = —4mgacos @ - mg(L —+/4a® +16a> —16a’sin @ M1 A1
=—4mgacos @ —mgL + 2mga~/5—4sin
:2mga{\/5—4sin6’—200319}+c0nstant ke Al

)
—2cosé .
b V'(0) = 2mgas ————+2sind M1 Al
For equilibrium, V'(8) =0
—2c0s4 i
—————+2sinf} =0 M1
{V5—4ﬁn0 }
2
cos _0 _sin0
5-4siné
1-sin”® @ =sin® 8(5—4sin 6) DM1
4sin®*@-6sin*#+1=0 ** Al
)
© (V5-14sing.2sin 9—_2‘3359'(_4_‘:039)} AL AL
V"(6) = 2mga( _ 2/5—-4sind +2¢0s0)
(5—4sin )
_8x4
V"(%):nga TZ*@+\/§ =2mga+/3 >0 so stable DM1 Al
©))
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Question Scheme Marks
Number
Q6
(@) = 2mge T, = mg(2a —e) B1 (either)
a a
T,=T,
2e =(2a-e) M1 Al
2a
e=—
3
AP :a+§:%a *x Al
(4)
(b) T, =T, —4maXx = mX
m(ﬁ—xj—ﬂ(ﬁ+ xj—4ma)>'<:m>'<' M1 A3
a3 a \ 3
. .39
X+4ox+—=x=0
a
X+ 4wX +3w°x =0 *x Al
(5)
(c) A +4wl+30* =0
(A+3w)(1+w)=0 M1
A=-3w or A=-w
X = Ae " + Be Al
X =—wAe " —3wBe " M1 Al
t=0, x=1a, x=0 M1
sa=A+B
0=-wA-3wB Al
X=v=3awm(e>" - Al
(8)
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