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(@) [0=or+tar®, 180=25x5+Lax25 M1
a=44rads™ Al
(ii) |Moment = Ja =0.65x4.4 M1
=286 Nm Al ft
2 9 3 9
Area =j1f;dx =[%x2] =18 Bi
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? 3 51°
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_ 2025 Bl For x* (or 3»*-10")
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=2=1.125
Ml
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3() [/=002+0.12=0.14 Bl
Period is 27| 22:1'J Ll
mgh 1.5%9.8x0.2 M1
=137s
Al
(ii) |WD by coupleis 3.2x1rx B1
32xL7=1.5%98x02 +1(0.14)0* Ml For WD =PE + KE
2 2 Al fi
=546 rads™!
Al
4 (i)
Mi Relative velocity perpendicular
to Vg
i C locity triangl
orrect velocity trian
(:05;f5*=i M1 Y e
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& =060°
Bearing of B’s velocity is 110 -60=050° |A1
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(ii) [As viewed from B: l
_i e M1 Considering relative
256w : displacement
| ) A Al
' Relative velocity on bearing
B¢ 140°
Shortest distance is 250sin 40 M1
~161m Al
4
5 : R Y
m:—ﬂ,l."'-y dx:P”JQ a‘e ¢ drc M1 Integral Of[e “ ]
(when finding mass or volume)
|3 = 3 _2x
=pr| —yae For J'e @dr=—+1ae @
0 Al
=l 3 1 - -2k
leﬁ i E ¢™) For mass or volume
I=|+pry*dx Al
b o Integral of »*
— M1
=%p,er. a'e @ dx ) i
0 Correct integral expression
T b Al fi (in terms of x)
=l2.f’?rl—l4a5e “ ] =%,0:ras(l—e"'k)
0
_ima(-e) Al
1- e—Zk
10201 -2 ~2k "
_qma (1-e ™ )1+e ") L1+ 62 Dependent on previous MI1MI
|—o 2 1 Mi
Intermediate step not required,
Al (ag) |provided no wrong working seen
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6 (i) e
s
fc‘\/ N
ﬂx e :
3y ¢ |
l ) /
I = %mz + m(%a )? Mi Using parallel axes rule
wasd Al
1 )= Ta=(2ma
0¥ idauktaas (; TR M1 Or differentiating the energy
o =280 equation
a Al (ag)
(i) M1 Using 1/’
Lo’ =mg(Lasing) Al
. ’4g sin@
w= _3a A ]
(iii) Bl For radial acc’n of Cis (La)e’
R-mgsing = m(+a)o’ M1 + R+ mgsing =mrew’® or kmaw*
tspesnd Al numerical k) i
Bl For transverse ace’n of C is
mgcosf?—S=m(%a)a Ml (%a)a
Sz%mgcosg Al a.S'abOve
Direction must be clear
Equations involving horizontal
and vertical components can
o earn BIMIBIMI
OR sta)=1I;a M1 Must use /;
S(%a)=(%ma2)a Al
S =2mg cos8 Al
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7() | RB? = a* +(2a)? - 2(a)2a)cos(0 + 4 7)
=5q° —4aj§:059cosi—\/fr_—sin Qsini—:r) Mi
) .
=a (5—242cos8+2425in 8@
= ’ Al (ag)
2
ii M idering PE and EE
(ii) V  —mg(2asin6) + mg2 « RB? 1 Considering PE an
2a Al
= %x@mgﬂ —2mgacosé
d—V =2mgasin @
do
W M1
When ¢=0, prrs 0, hence equilibrium
4 Al Correctly shown
— =2mgacos@
dé
4 MI or other method for max / min
When 6=0, Py 2mga >0, hence stable
Al Correctly shown
6
(iii) |KE is 1m(2a8) Bl
-g»ﬁmga —2mgacos@ + 2ma’6’ = E M1
Differentiating w.r.t. ¢,
2mgasin 00 + 4ma*06 =0
i M1
6=-=2sing
& Al Requires fully correct working
OR (mgcos® - Tsing)(2a) =16 , where or mgcos@ - Tsing = m(2ad)
T mgﬁ(RB) and sin ¢ . sin(6 + %?5) M2
a a RB
ar g .
f=-=-sind A2 ; Y .
2" Give Al if just one minor error
E 2a
Period is 2 /== B1 ft ft provided that k is in terms of @

5

and g only
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