Physics 106:

Lec'tur.e 4 360 degrees = 2n radians = 1 revolution. s=10 v =ro  a=re & =a =i ot ax =a’+ta’

P h . 10 6 for rotation with constant angular acceleration:
YSICS o= +ot  0-6,=wt+Yot o - 0= 20(8-0,) 0 -0,=Ya(or m)t KEx = 112l

Spring 2007 1 =ImE7 o =M ooy = MR? b = 12MR” lygnore = 25 MR” it = 23 MR g oo = 1/12 ML*
‘md {end) = 13 ML
Review for Rotational dynamics FFema  Ticle  terxF = le*Mh

T = force;moment arm = Frsin(d) Tet=2Zt=l0 Fpe=ZF=ma 1=rxF l,=l,+ Mh?

Q&A for the First Exam Wigt= AK =Ki-Ki W=1Td0  K=Ko+Kim  Emen=K+U  Paerage = AW/AL
Pinstantancous = T.00 (T constant)  AEmecr= 0 (isolated system)  vem = @r (rolling, no slipping)

E=rxp p=mv L=Z§ Tou=dlidt L=lo &t mass = Mrvsin{d)
.. . For isolated systems: 1. =0 Lisconstant AL=0 Ly=Z bhay=L=Zka
http://web.njit.edu/~sirenko/

axb=-bxa axa=0 |axb|=absin(¢) c=axbisperpendicularto plane of a andb
Cx=ayb,-a;b, c =-ayb,+aby c;=acby—ayby
ixi=jxj=kxk=0 ixj=k jxk=i kxi=j etc.
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Rotational Analogy to Linear Motion | Angular Displacement TABLE 11-2 Rotational Tnertia
Translation  Rotation Angular Velocity ) e Ais Axis Axis
Angular Acceleration AN G
POSiﬁOI‘l X 0 ‘ RN A Ii‘-:ﬁ[li;";ﬁ: K Anular cylinder spherical shell
) , ’ Ry (or ring) about about any
Ve'OCiTY v = dx/dt o = de/dt — —_— F R central axis 2R diameter
acceleration a = dv/dt o = do/dt 0, Q, o |
mass m I=3mp? Missing el @ I=iM(R{+ B &) 1=3MR &
L Linear Equation Variable Angular Equation Axis Axis )
1 vy +al x-x 0.9 = + / Solid cylinder fint Slab ahout
Kinetic Energy K =5 mv2 K =3I o? 0 T 5 @T Oy Solid cylinder (or disk) about perpendicular
, d el \ central diameter axis through
= L it v ® - Lo ., (or disk) about \
X-x =v i+ laf G-6 =@ {1+ | od by - center
F F = - T 0 0 (N central axis
orce = ma Thet = a2z, sat-x) t =0 i 2a(6- 8) | L | %
0 i} 0 i} RO\ R
XX, T LY “ @ a- !:'0 =1 (:0)0 + el
- —» - . =1 2 . =1 2.1 2 (i
/: ?_ [r')-(F] -"-‘0_"""?‘”2 A o, . ﬂo_(_)"_}mz I ‘MR. (¢) 1=4MR*+5 ML (d) i)
.y ‘ 7=p F'S i ne s Thin rod about A Srg:)d :phel‘c ) '{'! Hoop about any
-y . axis through center a di by alny N R\ ‘ diameter
o _+ perpendicular to R b ,
| L,-—-" length 2R
N -
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Kinetic Energy of Rotation
¥=1I@* (radian measure)

I=%"mnr  (rotational inertia)

Torque: -

| 7= s I& Y.

o

v T
“/ 7= rFsing  _eew I

o
Calculating torque using lever arm
I=1_ +dh (parallel — ax1s theorem). £ Frsng)
rsind = lever s
Calculate I, or see the Table in the Text Book
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Chapter 11 Rotation Chapter 11 Rotation
InFig 11-42, one block has mass M= 500 g, the other has mass »e =460 g, and the puﬂ?y, pu “

In Fig 11-42 , one block has mass M= 500 g, the other has mass s =460 g, and the pulley,
which 15 mounted in horizental frictionless bearings, has a radus of 5.00 cm. When released
from rest, the heawter block falls 75.0 cm i 5.00 s (without the cord slipping on the pulley). (a)
WWhat 15 the magmitude of the blocks' acceleration? "What 12 the tension i the part of the cord
that supports (b) the heawvier block and (&) the lighter block? {d) What is the magnitude of the
pulley's angular acceleration? () "What 15 its rotational mertia?
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which is mounted in hotirontal frictionless bearings, has a radius of 5.00 cm. When relea
from rest, the heawier block falls 75.0 cmin 5.00 s {without the cord slipping on the pull
“What 15 the magmitude of the blocks' acceleration? What 15 the tension m the part of the
that supports (b} the heavier block and (c) the hghter block? {d) "What 15 the magmtude .
pulley's angular acceleration? (e) What 1s 1ts rotafional mertia?

| ofapulleyisequalto I, = % M . R?
a
Mg >T,>T, >mg
a<0
T=|l-a
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Chapter 11 Rotation
PROBLEM 55 M

InFig 11-4Z | one block has mass M= 500 g, the other has mass m = 460 g, and the pulley, pu I I
which is mounted in horizontal fiictionless beatings, has a radius of 5.00 cm. When relea
from rest, the heawier block falls 75.0 cm in 5.00 s (without the cord slipping on the pull
WWhat is the magnitude of the blocks' acceleration? What is the tension in the part of the
that supports (b) the heawier block and (&) the hghter block? {d) "What 15 the magmtude .
pulley's angular acceleraton? (e} What 15 1ts rotational mertia?

I ofapulleyisequalto I,, = % M, R?

Mg >T, >T, >mg

M: > F =Ma=Mg-T,
M Zr:(TZ -T)R=l«
a=—aR
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Chapter 11 Rotation

PROBLEM 55

InFig 11-42, one block has mass M= 500 g, the other has mass m =460 g, and the pulley,
which is mounted in horizontal frictionless bearings, has a radins of 5.00 cm. When released
From rest, the heavier block falls 75.0 cm in 5.00 s (without the cord slipping on the pulley). (a)
“What 15 the magritude of the blocks' acceleraton? What 15 the tension m the part of the cord
that supports (b) the heawier block and () the lighter block? {d) What 15 the magmitude of the
pulley's angular acceleration? (g) What 15 its rotational inertia?

1M R?

pull :2 pull
D> F,=ma=T,-mg
D> F,=Ma=Mg-T,

I ofapulleyisequalto |

z g 3

ot 27=MTR=la o) 10N

a=—-aR
M—-m
a=4g
M+m+_M,
M —m
b 9
R M+m+=M
pull
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