e
€

| ‘
|
|

Midterm 2 |

1

fo(ju\'lba"»tg J ) 7 , l/’i

N
fs R ey
\ I t= te
\/ -1}
s T 2 =1t &,
4 | )

\Of‘

(7.“/‘){‘ Mnﬁ. JMP@‘&&]L,
JM(L "‘[ﬁ“ "iMf"v“’{; (%“W —%ék) e 77 tﬂb /\/@FZA),

/LI‘\’:

A = (\/“(Cc’.\é}@x 4!91.44@@1)

tv)t ~ e(nv)p
= (g V)E - e (e V) ex
=

A= Araln8 by - @ e x|

A m Ces

T

Sumoeth ring -

= Cmag«eﬂvﬂt{?'w prek(ﬁm,

2
E=kt U e K= dwv® any Us mgy Geowst)
Ga= By = Lfmy’ = mgr => Uy = [fzgr
Fa = Ec = Sa” -mgr= mgr => A= Vigr =2 Var

(chader BnzEc = Lwmud- mgr =

TMYE" = -’V}j’ = /U‘,31+'?,g,!r~ )
= [{qr‘

= €~ x wm A€t

1!

i~ imv “_é")( (“‘fz@) =4 .,,v-;,Mqr“é;

i~ U

Yy = rm Yzg -

(&) /prc = ML T g V‘ifﬁ?rfl




88
9
—
-]
=)
==
&Yy
€
3

(N = nowwel fos by
twdd on mags -
e 'Fr-"? = \la"").

(,\/L\u.e. F = A/gr»mggﬂ

do= Fer x (Ne -uwgey)

s -~ wmar '@rX“@']
~mgr (¢ t a8 ) x Yy

= ~mar Cen s Ez_

=7 H, = ww_’arfg

éZYL P@"‘M‘t B ) = o
i et c, o= F di=0




ER

A circular disk of radius 7 is mounted in a bearing in a yoke and spins with constant angular velocity B =
p. The yoke also revolves with constant angular velocity w counterclockwise as shown. Find a, in terms

of the angle f3.
Solution

e

A The inertial reference system’ is fixed to the ground. The rotating system
axes are labeled in the figure as xyz. They are attached to the yoke at the
center of the spinning disk and rotate at angular velocity wk. Note that the
basis vectors associated with the xyz system are denoted as (i, j E)

Lg Point A on the disk moves so that it has a velocity relative to the rotating

system.
rus =7rsinfi+ rcosfk
i j k N
Vyop =Df XTap=] 0 p 0 =rpcosfi—rpsinfk
rsinf 0 rcosf
=0
e
Ay = @ XTyp + @ X WO XTyp+ 20X Vg + Qe
i ] k
W X Ty = 0 0 w =wrsjn,3i
rsinf 0 rcosp
i j k
® X{w X1,5= |0 0 w|=—-w?rsinfi
0 wrsinf 0
i j k
20 X Vypgp = 0 0 20 = 2wrpcosf
rpcosff 0 -—rpsinf

Aror = f X (PF X Tap) = pf X [pf X (rsin i+ rcos B k)] = pj X (prcosﬁi—prsinﬁl?)
= —p?rcosfk—p?rsinfi
Note that @, is the acceleration of point A relative to the axes xyz that rotate at constant angular velocity pj.

a, = —w?rsin B i+ 2wrpcos B j— p*rcos Bk —p*rsinf i

a, = —(p? + w?)rsinfi+ 20rpcosfj—pPreospk

' An inertia reference frame is one that is not accelerating.




