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Question

Scheme Marks
number
1. u vcosa =ucos 30 M1 Al
30 vsina=1usin 30 M1 Al
squaring and adding, M1
V=u(2+31)
v a _ W7 Al (6)
3
2. —>» a
10 «— 1000— F F = 12000 51
v
1200054 10900 & M1 Al
% dx
2
dx = 100Jv—d\/ M1
1200-v?
X = —12[in (1200- v*)]%’ M1 AL
=56.1 m (3s.f) M1 Al (8)
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number
3. — ucos 30 -0 vi +Vv2 =ucos 30 M1 Al
\2 A@ iB@ ~v1 + V2 = eu cos 30 M1 Al
usin 30 0
V1 — V2
\ %l @ \
usin 30 0
subtrawﬁjng% (1-¢) Al
a tan 6= tan (@ — 30°) = tana - tan30" M1
1+ tang tan30°
tang= YSN3® _ 2 M1 Al
Vi \/5(1— €)
2 1
tang= \/1_3(1—e) 3 M1
1+ 2 1
V3@-e) V3
_ @+ens (*) Al (10)
5-3e
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Scheme Marks
number
mg — 10k = 0 at terminal speed M1
4.
k= @ Al
100
mg— 9y = & M1 Al Al
100 dt
(= 100 (_dv
g J 100-v M1
100 °
T= —{In (100-v) } Al Al(limits)
g 60
- 100 5 100) "
g 40
=9.35s5 (3 s.f.) Al
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Scheme Marks
number
zz
5. @| o ! mg—T— 2mnx = m¥ M1 Al Al
1
a
1
2mnx 4y 2
f mg— 2PN ok = mi M1
T 4 X
1
\ X + 2nX + 2n°x = * Al 5
! I by X g (5)
mg
(b) | AE: U2+ 2nu+ 2n=0 M1
i + n)% = -—n?
=-—n+ni Al
CF:x=¢e™ (Acosnt + B sinnt), Plx = 292 M1
n
GS:x=e™ (Acosnt + B sinnt) + 92 Al
n
t=0,x=a, x =0: A:a—i2 M1
2n
x=e™ (-An sinnt + Bn cosnt) — ne™ (A cosnt + B sinnt) M1
x=e|a-—9 |(cosnt + sinnt) + - Al 7
( 2n2j( ) o (7)
(12)
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?\ﬂ?:ggp Scheme Marks
6. @ p-vg)i=vpZ O M1 Al
(p+VvQP=4vp® @ M1 A1
&p . vg = 3vp? @-0 M1 Al
From®: 2vp . Vg =Vqg? ©) M1 Al
3 vl
rom® above, 2| vp| | vg| cosé = | vg
(b) | From® ab 2l vel | vol 0 = | vol? M1 Al
coséd = 13 = ﬁ Al (3)
2\2 4
(12)
ZeroPE A
7. (@ AR = 2r cosé B1
ForP: —-mg (L — 2r cos @) Bl
ForR: —-mg 2r cog 6 M1 Al
V =2mgr (cosé-cog §) —mgL (¥ M1 Al (6)
(b) g—\é =2mgr (-sin @ + 2 cosé sing) M1 Al
=2mgr sin@ (2cosd- 1) Al
0=2ngr sinéd (2 cosfd— 1) M1
sin@=0orcos¥= 1
6=0o0r6 :% Al Al (6)
d?v _
© | go? =2mgr (—cosd +2cos &) M1 Al
_qo 9V _
6=0, 62—2mgr>0 = STABLE M1 Al
2
0= % jg\i = -3mgr < 0 = UNSTABLE Al (5)
17)
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