et

a COs =mg, S0 i=.om ‘ sin =miL sSIn w :
(a) T cos 60° T=2mg T'sin 60° =m(L sin 60"}’ M1 A1 M1 Al

Thus 2E (L - 1) = 2mg L-I=21 L=31 M1 Al
(b) 2mg = m(3Dw’ o’= 2 0= % M1 Al 8
2. () mve=—_(mg + mf(x)) Vit = g flx) - MtAl
CV=2e sovaI‘J‘—c’=—4ge‘zg’ 2geF=_g_fix) MlAl
fix)=g(26®*-1)  (b) v=0when2e =1 x=-2Lg'1n2 Al; M1 Al
©) WD. ,_m[_gzv_gx]g“ DI28 = (g2 - 12+ 1)=1m(1-1n2) MiAlAl 10
3. Speed<u,so friction Factsup. Rcos 8+ Fsin 6=mg (1) B1 M1 Al
Rsin6-Fcos 0=~ (2)  (1)xsin6, (2)xcos 6, subtract: M1 Al A1 M1
F=mgsin 6~ -ng-cos8=mgsin9— E-tanecosa=%mgsine Al Al Al 10
4. EPE. changesfrom2 t’(secso" 1) to 2 . P(sec 60° - 1Y’ M1 A1 Al
Gain in EPE. —AI[(sec60 —1)* — (sec 30" - 1)]-31(74;--‘3% M1 Al
Loss in grav. P.E. = mgi(tan 60° — tan 30°) = -% M1 Al
12-4v3) _ 2mgl = 3m_ :
Hence Ju( 3,\,3) = r=% M1 Al Al 10

5. @ @) Imv’=dmi + mgr(l-cos6) v’ =4 +2gr(1-cos6) Ml A1Al

(i) mgcos 0~ X=2=  X=mgcos 0 - 2mg(1 - cos §) M1 Al
X=mg[3 cos 6 2 -”-] Al
(b) Leaves sphere when X= 0 i.c. when3 cos =2+ 1‘- ,etc. . M1 Al Al
(c) If i > gr, P leaves the surface as soon as it is prOJected B2 1
6. (a) mg=d =28 SHM: mx =mg- (e+x)  MlAl
x=—o'x=- £y o =£ 5 osc. persecond, so M1 Al MI
o’ = 47%(5%) = 1007 Thus £ =100’ 2;= 100°m Al M1Al
(b) mg=3tg = 100n’me, so e—-ﬁi? o M1 Al
© Ty —ﬂ;z—a= 100*m/ N - M1Al 12

7. (a)xfony’dx Iny’xdx y=2, soxlo = —Io £ 4 M1 A1 Bl M1

xﬁ- , x-‘? M1 Al Al
(b) M(vertex) : m§h+mi§h=2mkh k=311§ M1 A1 Al
(c) tana=r+12 r={§tan45°=-}§ or 0-47h M1 Al M1 Al
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