Frictional force F = mg; normal reaction R = m(10%/5) = 20m MI1 A1 Al
E=£ =049 No slip if F < uR #2049  M1ALMI Al 7
(a) 64=n*(d" - 1), 16 =r(d"-4) D1v1de 4= ““i M1 Al

3d° =15 a=V5m (=2 24 m) Ml Al
(b)n— 4= 16 n=4 T=Z&-%g M1 Al Al 7
(a) T=mg sin a dil-mgsing  A=dmgsina M1 Al Al
(b) E.P.E. gained = grav. P.E. lost : _%;_"n_a(d— =mgdsinae Ml Al Al

24 - 5ld+2F=0 Qd-Xd-2D=0 d=2Im A1 M1 Al 9
(a) & = -k Jav=rkfa v=kln(l+)+c B1 M1 Al
(b) t=0,v=0,50c=0 t=2,v=4 k= ﬁ;,henoeresult M1 Al Al
(c) Whenv =8, 8=l—:‘§1n(1+t) In(1+H=mh?9 t=8 Ml A1Al 9
(a) 30:(&_3"%‘—)7 E=406x10" UnitsNm’kg' orm’s? Ml Al Al
(b) mvg-:n_ga azi-i,w v=0,x=12-74x10° Ml Al Al

. X

c=-319x10 %,m@m‘: ~-319x 10 M1 Al

X

When x=6-37x 10%, v=7-98x 10° m 5™ M1 Al
(c) VV=0+2x10xd v =20d d=3-18 M1 A1 Al 13
(a) Energy:-% (0-4X1-4)” = 0-4 x 9-8 x 0-2(1 — cos 9)+-%x0-4v2 M1 Al Al

v? =196 — 3-92(1 — cos 8) = 392 cos 8— 1-96 Al

v 2 0, 50 cOS 621 8< 60° Ml Al
(b) T— mg cos e=ﬂ:-‘ T=04x9-8 x cos 8+ 2(3:92 cos 6— 1-96) B1 M1 Al

T=392(3 cos 8- 1) | Al
(c) ¥ =3-92(0-6) - 1-96 = 0-392 Energy :% m(0-392) = mgh M1 Al

#=0-00784  Greatest height = 0-08 + 0-00784 =0-0878 m M1 Al Al 15

a “ .

@ *nf (az-xz)dx=nI:l2 (@~ 2) dx M1 A1 Ml Al

Sax _%'s 3=%',28_214 FromO:2%a_4a_la

(o Mx  3=X,Z24.2l4 FromQ:2l_2.18 MlAlAlMIAL
{b) Reaction acts through centre O; centre of mass G on vertical B1BI

through point of contact S; let angle OGS = 8 Bl

Sine rule in A 0SG : $2 . sin3 sin =22 ‘M1 Al

p=132-2° a—180° —(30°+p =178 Al 15
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