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L. (a)lmu =-lmv +mgh v=0h= 2r -lu—Zgr u#=2N(gr) M1 Al Al
(b) Attop, force towards centre = £~ —mgasR 0 M1 Al
Thus v* = gr, so mu’ = mv’ +4mgr Smgr u=4(5gr) Mi1Al 7
2. Height of each section=% %,mass of each sectlon"}g-% B1 B1
M {pY, M(zx), M{Lk) M[1sh)_3M7,
M(BDy): ( )+8(16)+ (16)-*'3(16)" g ¥ MI Al Al
2y=Ly =3 (= 0-46k) Ml Al 7
3. (a) LossinP.E. =gaininEPE.: Ar(ge=-g';e =242 Ml Al Al
(b) Loss in P.E. of 4= gain in K.E. of (4 & B) + gain in EP.E. M1 M1
3x9-8x05=1(@5p" +17:5(0:25) v =4-589 v=214ms" Al Al M1 Al 9
4. (2 mv£=-g’-’ J§-§+c x=g,v=0; c=-4& M1 A1 Ml Al
¥l - -
/ -k(x-‘clr‘) v Zf(.e;x) M1 Al
®) v="& so & = ‘f = Jar I‘L_x dx MI Al Al
T= [arcsm(\/x) Vx-2)), = B-(5-1) 222  M1Al 11
5. (a) With no slip, R sin 4° = i 103 ° Rcos 4°=mg B1Bl1
! = 100g tan 4° = 68-53 u=828 M1 Al
(b) Rcos4® - Fsin 4" =mg Rsind"+Foos 4" =222 My A1 M1 AL
Solve : R=9-885m, F=0-875m F<uR,sou>F/R=0089 M1 Al1A1MIAl i3
6. (a) Reaction R acts on P towards centre of sphere, at 6 to vertical Ml
where cos 6= 2 R cos 6=mg, so R= "5 B1M1 Al
2
~ (b) Resolve towards centre : R sin §= ;fflg Bl
. 2 3
V= D sie AL ) y=y8=E MiAlLAL
(c) mg sin 6+ S cos 6=mg S= mg%‘;ﬂ-mg(l—%fﬁ) M1 Al M1
= 0-268mg R=mgzhb- =2mg Hence S <& Al At 13
, ) B
7. (@) Egm..T=F = umg p=7 ) M1 Al
(b) Atdist.x, T— ymg=-mx ’_"IE('-{"”‘) --}mg--mx M1 Al Al
xm-fy SHM with o*=£ Al
(c) Amplinde =% x=Hcoswr x=—1: t=Larccos(-4) M1A1IMI
=E(-‘2‘+arcsin(%)) s M1 Al
/]
(d) Atnat length, ¥ =5(L _ L)€ a0, =£-28 ,20 M1AIMIAI 1S
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