Part A

]> Droww the FBD and show the veachon 4orece and

torque comPanenB exerted by suvpperts on wmewmber ABCDEF
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Given 3} C'OP\a'na'r \oad?ng ﬁ> All wmembers are “8]”{- (mqssless>

1> ANl contacks are smooth (i-e. frickonless)
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A fs o %’xed jo?n{‘ = Fa. > FA)’ e
T (tension) is a‘ong the cable

C, is the moment due to oan applied covple

B is o pin joinl‘



F, at point V s o slet conmechon
Uy RyN,M, T, D are pin joints

The diskributed force can be ':rePlacecﬂ by o s:'nale concenbated

Pm-ce. ak 1/3 %rom left side |M
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X/,

E is a &D ball ond socket joi‘n}‘, similar in '%Unc_'h'o\nq'lﬂg oL

o Pi‘n jofn?:
F s o voller SUF’PGT’l'. Reachen -@orce s Fefpencl{cu]al'r‘ '1'0

ite  direchion af- free lvonslational ymovement

K is a fixed svpport : two forcee and ome wmoment

Note: The vod ARCODEEK (3 conehrained oand can’t weve it

it s stahonavy

|oter, ofter s'l-udyf\na stot'es, you Wl knew tat ymembere
\NO} ond ‘T are “'\'u.)o--ecrrce” membere
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9~> Find the inerhia wmalrix [;.A] 4 P p
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that o plates s f, . t

of mass

F‘.hd PT‘\.nCiPal axes 0(._ H-|e Com]:ngi‘lfe RB O.t ml‘nl_ Al B)
and D.
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Inertioo mabkix at CoM A

/v; ls this a boo‘y G'F- yevoluhon 7 NO
Visual ins]oecHOh

\ Does te body have planes F symmehy?
Yes
Thvee Plone.s o(— symmehry fhrougfw A

@ xz-plane = ld-om's o8 P-axis

@ "C'SE'PIQ'('Q = x-oxis as p-axis
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A A
Forthec b\ir Sa\mmeh‘y ) Tox = 1-77
So we meed to find on]a two scalars I,,:,_ and I;z_

to ComPlelrely o\eﬁne [-;AJ
B:L = Hollow Cj\ino\er

B.s = Ree-}un%uﬂav P\q'}es (not thin)

Caleulahon  of- Tox (= I,.:)
Ip = ITh (BD + s T (Bi) - Ty
= i=2 | :
[

Hollow cireular cylinder (Lec 12)

S

Mass, m = PL m(R2-v2)

T (B) = m (x24R¥) 4+ mlL?
4 19
Rectangular  plates (rec 12) i
Mass | m, = pi Ltb [l oxes Yhwm //T‘\\\\~
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Note the TA (B,) = Tame (B)) = m, (L2 %
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y-.‘\nD
U ‘B

T (B) = m (v o t



'Rec{-anaular plates (Lec 12)

[l axes tam

MO.SS, mi = pﬂ_ L'L'_b l,
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I.. CB:J = TI,. (Ba) P ml(Posi- of C, ‘
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ReCaam'ze that I:—t of all %mr‘ red-unau\ar Flake_ﬂ, ore SAME

Iz: (B,) = Izg (Bs) = I;; (By) = Ia: (BS)/
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Ier = Izz— (Bl) + %IE_&CBQ //

= ™ (v*+R*) + 4 [ML(IO{F i mi(R"'P‘)l]
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Litnce {;L] mabrix s dfagonal wy é‘-e_zl_g, eays, H\ef

are alse the Prfncfloal axes o.? inerha



Identifﬂina p-aves at pt B (by visual fnzFecl—fm)

The ej;-axis (z-axis) passes

H\rou%h Poinl‘ B .

Te the z-axis an axis of-

vevolubon Por 8@nera+\'n& the
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Ace there identifigble qunes a(?- L&l = A

T dp
‘
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S\ammel‘ry passing H’\mua\n 27 VYES i‘f

—> x2 -plane — Y-axis as p-axis of RB at B

N gz-Plane — X-axis os p-axis of RB at B

Since Paere are two OT‘quaanq\ Planes o?- s)ovn-meh—)c)
H'\eregove, the \'n\'ersec{-\‘ng axis o@ the P]aneg o(?-Syvnmelv

is alse o p-axis =» Z-axis is alede a F—mci's (Lec 12)
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Io\eni:i-FBina F—ayes at Pt‘ D (by visual fns]:ecl—n'cm)

Is any  owxis Paggin% H\mugh D an
axis aF- vevolubon -PoT 8@nera’n'n8 the

CamFosil'e body D NO

Are there identifiable plames of

Sﬂémmeh‘)p Fassina H\mua\n D7 Yes
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'3>> Fnd te onau]ar mowmentum of— the shaft abeut l;o;nl'A
ond w-v -t %'round with & - é\z—’g\j as  csays.
Mass of the shaft = 8 kg

Ahaula'r‘ Ve\ocn'l'g = 3 rad/s,

Mass of each shaft seqment = Bkyg _ 1 kg

Soluh'an .

HAIF . Angular maomentom oe the C‘cfmposi’re shaft hqvina &

SimFle vods

;_A ' Tnerta tensor or— ComPagil-e gshaft
Lme - Anaular veloc.fl-a of comPosi{-e shaft

L Given - Wp = ""’:L é.l (O\'her' Comlo@nenl-s are zem)
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e need 1o find I‘\A, T,, , and ISAI

Caleulahon of— Iz‘;

Rince the shafbk lles in the
xz-plane, I.‘,_‘? = 0 (tohj 9)
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Calculation of I::

We will first fnd T,
(I, at CoM of each xod )
and then use /) axes thwm

o honsfer 4o pt A

Moss o? each yod | m; = ﬁ.k%

Length o@ each ~od, R; = 0O-Qwm

on13 Yhis coal. wmatters since 0“75 w, # o
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We (0l use the ?oﬂoueina velahon -
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Caleulation  of If\‘
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[v] (@)
I,T (Bé) = Inc%) + m [(5%/{9_;- + Cxccy-]
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