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1. (a) Total energy is conserved throughout, so v’ = gr M1 Al
(b) 7= smil =m2gr-gry+imgr J'=3gr T=3mg MIAIMIAIAl 7

2. @ T=8 E.Z n=4 . M1 Al
VP = - ) 9=16(a*- 1) a=125m Ml Al
(b) Gpee=an” =125 x 16 =20 ms™ Bl
(¢) x=asinnt 025 =1-25 sin 4¢ sin 4¢=0-2 M1 Al
Least t when 4¢=arcsin(0-2) - ¢=0-05s M1 Al 9

3. (a) Grav.PE. loss=EPE. gain : 3mgl = 161(101 81) A=12mg Ml A1 M1 Al

(b) P.E. loss = (K.E. + EPE.) gain : 2mgl =4 mv* + 1 2 (N5 -8l M1AL

dgl = v + 24gi(1 — 45) v’ = 40245 - 53)g! M1 Al Al 9
=g O nz,._m;v_*
4 (a) F=ma: 0-8v T g'-ﬁ M1 Al
(b) fﬂf fm hv=-din(+2)+c c=m2 M1 A1 M1 Al Al
Whenx=1, nv=In2-1ln2=1mn2 v=v2 M1 Al 9
5. (a) Centre of mass of cone is-}hfrombasc along axis B1
LetPOQ=2a. M(0): T(2rcosa)=2hsina Bi M1 Al Al
T=%tana Buttan a =% s0 T=2mg B1 M1 Al
(b) Vertically: S+ T'=mg S=-§mg M1 Al 10
6. (a) ForQ: T=nig For P: T=m(0-2)e/ B1 M1 Al
o =gl02=49 =7 No. ofr.p.m.=-%x60=66-8 - AlAl
(b) For Q: T'sin 45° = m(0-2)w,*, T cos45° =mg M1 Al Al
tan45°=02wy’/ g =49 tan'45° = 49 M1 Al
For P: T=m(0-2)&’ But 7= mgV2 so of = 4942 M1 Al
o @l =N2:1 Cwrey=2":1 MI1 Al 14
7. (a) Atdistance x from O, T'= —mx =% B1B1
Hence x =—£gx,somotionisSHM ' M1 Al

!
(b) Loss of EPE. = gaininK.E. : (-9-12) -lmg k=1 MI1A1AI
(c) K.E. dissipated = work done agamst friction : -%mgl= umgx M1 Al
x =7 which mustbe </, so u >4 M1 Al

(d) Time from O to stop is ¢ where 0 = \lgl—% gt t= gE M1 Al

d ariod=4{—22 _\_3x |1 e = [SE L 4 JL
bperiod=d(7Es) = I Tomltme=(2+4) I MiMiAlAl 17
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