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Pro Llem 1 -

(i) In the Sfeaa‘_y motians A and B, center of wmass of both <ylinder amd tube
move with the Same velocity SR although angular velocity of the cylmder is
AR, . In the case A, lower points of both of them are instawtaneously at rest,
In the case B, upper points of both have the same wlocity ZM .

Note that rollimﬁ consérints are mot Wislated and mo S%iy ocecurs.
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Both Cyliﬂdcr amnd tube wmove back and M with the same Aﬁu&m(‘:y but
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Problem 2
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Problem 2

i) Defime parameter A= _32; (o <A (-)
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‘0) If the ring is inclineo at 120" o the vertical,
stable re_ganaes: of value of 1.
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There are wo eguili‘riun points betwcem 0 and n in this case. The reason is that both
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gravity tends to wiove the bead toward 620 while rotatiom tends to move it toward 6zn.
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) S5ing % Cos@ Cmst. = R4 H (at e=0 =0 ~xs+ H
— { n e t Yo = = Ke 3 =0 F I P + ?)
Cas 8 2, _&'me-,cx/ R(?_g)
%, = R (?_9) Ces8 4 (R.'. .2'1) Sin@
Y = (R+ .%'.) Cos8 - R(?—e) Sim®
(b)
Jb' -9 & p =8 Cmnfle'te set of mJ?e'nJm 5en¢mh}ul Coord ivates
Mass of the bhlock = m I‘lx& = -‘.'z_-'m(Hz*La)

I

[}
block Zbleck” =block

T = t
—Z_M 30‘39 + =z Io_yl, ‘.:‘cy[,‘ﬁ‘gl, + va.,c'”.,c + -2':-
. . .2 2, .2 T 21752
T= -i'-N(R?} -}--!—(%MR)? + ZL”’[(R?**C) +3CJ+ E'—[é‘)n(”sz)Ja

Q
V = -mg:’c + M_,/y:: ‘ny_-yc

T-=

20ufgh o Lo [R 4 R(p-0) 8+ K (p-6) 4 (02 2)%67 - 265 (p-g)sie

+ 2R%9% om0 4 RH$6Coso + 2R(§-8) (R4 -zi)éJ +5:"-"'(H2+L2) ¢*

Y = bt | [ (R-r%) Cosg — R(?-o) sima]/

Z=T-V

2L 2. 2. 2., . 2 . . 2, e . .

;?_= M + %[’ﬁ-? + 2R°(p-9) —éx (p-0) 6 Sme + 2R (2§) Coso +RH9&39+23(R’_{)9]
2.2 2., . )

;"f_:_‘;'_ [2&9 (p-0) 2R ’T""“] + MYR Sin®

hd¢



“ L m [28° 25 20 8) 4 2(Re ) 6% - 28°G (p-6) Sine + RHP Cose
2L - [2R(p-0) 6 - K (p-0) + 2(Re 4) P

20
L ar($2i) (Re )] + (WD)

. . P . 2 . ) )
»L = [2gzéz (6-9) - 2R°6¢ p Coso + 2k29? Sinb 3 2R°6p 6 Cos® — 24737 simp
20

_RH?:O. Sf'nO] + Mg (R‘;.g_) Smo 4 ‘ny&rCosO -'M_’RO Ces@ - mgR Simg

ET = EO =0
S?: [%NRZ + ZmRz(/"' C.sa)] ?’ + [-kaz? Sin8 + 1".._.;_'_‘.(6‘&0 fl)} 5
4 s = MgRSin@ =0 .
2 2 R a 2, " . ]RH -
36 [ (g-0)+ M (L£+L£)]8 + [-mRP(p-0)sine + 28U (curery) |
§oee = 'mj_z'i Sm@ 3 mgR cwe (6-p) =0
C,over-ni-n_g . Egﬁatiows of Metion
MNote that missimg  terms do mot ’ley a mle iw“f“c foﬂa.py Limenr std-déf_y eunés“.s
(€) - " B oeo
8 amd p am non. iguerable  coordimates. ==p equi briem position 7-1:
s
ST ol -@RS;'-»OS:O — e_._-o M
. Og=0
© 860 = _mj-z’i Sim@g + MgR Cos O (o,-?s) =0 —_— ¥, =0

E;uilc"n’wm Pasitc'o‘n Og = ?s =0




Problem 3 —_— . %

©
0= 85+ Zg(t) = &5 (8)

P=p + Ept) = Ept)

Sy  (4mR73EME) é'?, + MRH £, —mgRE, =0

¢ = ('m._f.'m_) ED + MRH Cr + m9(R- .i)s -'M_gREr“O

e = 0L T
+ =
[""R H ”m (%Zf 7‘; é‘e ~™M9R mg (R- TH) £y o
Let Ef - it} eiat
€ y
-UZRZ(-}M-'-#'») -mR (3+uzﬁ)' () {0
' 2 Y °}

2
-""f‘(g-l»c-’zH) +mg (R-zﬁ -aa%m —§'—+-I52-

2,2 73 2
-~ R (=M ™~ ] ~mR (g4 N
Now_trivial soldion : (2 e ) () =0
Cmi(gpett) L ma(ar )=t E
' 2 2 2,7, 4 3 M _
=  [($@EH L O] T[4 L 3 -ﬁ'ss]‘* -9 =

This egunﬂvn has a mcgative root For ot

s

So ® =0 20 s unstable .




FProblem 3 &

Note that in the limiting case of 2w, the problem turns imto the rolling

block om a Fired c_y&émler. In that case, we get
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% Another way to Fond the locatim of the center of mass C of the block (xc,yc)
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