(a) KE. =-% mv’ = -% mfw’ ]
(b) P.E.=mgl(1 —cos 8)J _
(c) Total energy £ =-% mP o’ + mgi(1 - cos 6) J

’g‘ = mgl sin 9‘5 = mglo sin 8

Maximum when 8-—-% '

(2) x=p sin ot + g c0s wt X = pw COS ol — g sin wt
X =—pew’ Sih wt— go’ c0s 0! = —w’(p Sin ot + g c0s wl) =— v’x
Acc. prop. to displacement and directed towards O, so SHM

(b) Maximum speed at O, so 15 =aw = 3a a=5m

(8) T=02(1'15)¢, T=4(015), s0 A== _4oq N

015
b) T,=mg=02(98) 196=4x  x=01298m=13cm

(8) u=speed before impact. Energy : 3mgl=28 £ +1 mi? (1)
eu = speed after impact. Energy : 2mgl! =1:'-15 P+ -% méy (2)
(1) gives i =-9§£ , SO -3--2:—: 9 =5 e=§\15
(b) Assumption : P is a particle ; no air resistance

(a) When distance from surface =xm, mvg-:=mg—v2
MY gy =
(b) f-2rdv =x+c
v=0,x=0:c=--%mlqn_:g_
thnv=J—ﬂ2E, x=1 min2

1min(mg-v)=x+c

2 mg=v

(a) P moves up r sin 9 while Q moves down by arc length r6

; : : — 8 __ 8
Ratio of vertical distances moved o6 ™ sinB
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(b) mgsin6—R=22  Energy : mgro~ mgr sin 6= 1 + 1 mv? M1 A1 A1 M1 A1 Al

R=mg(2 sin 6- 6)=mg(1 - %) when =% M1 Al Al 13
@) M(CD): mrtht -l 3k 2l (gmzh + g:;ﬁ)} M1 Al Al Al
B2 Z.2heryy 1w -r?)=3her)y  MiA1AL
;--g(h—r) Modulus needed, since s may be <ror>r Al Bl
(b) (i) tan o=§(-”-;2 Hemisphere alone : tan 6 =2 M1 Al Al
Thush-r=r,soh=2r h:r=2:1 Al
(i) C.of massmustbe at O,soy=0,ie. h=r h:r=1:1 Ml A]Al
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