
Problem 1 - Solution 

ct.. Moment of Inertia 

The moments of inertia of the rod and the disk about their centers of mass are, respectively: 
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From the parallel axis theorem, the moment of inertia of the entire pendulum about point 0 is: 

or 

(1) 


b . Angular Momentum 

The angular momentum about point 0 for the entire pendulum is: 
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C. Free Body Diagram 

The free body diagram for the system contains the weight, the reaction forces and the torque: 
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d. Equation of Motion 

Because the pivot is fixed, we can sum torques about point 0 and use the following: 

dHo
70=-

dt 

I .. 
7(t) - mg"2sinB = l oB (3) 

or 

(4) 


2



- d 
6-

/-1b) -

~-
+ 

-r~ '" 
-

'" ~ 0\ 
/YLDJ 

Jt 
'" 

-t- ""'T.,E:.,-' 0)(.. dt .of T:=... {)..J2..h 

_( k/~A + ~2~\ ~ ( T~", WX ~ --j- L:22. fh2. ~') 

1" W)<.;.,. "T~2.';'2.h 
b'2, LU'f.tU2. J -t l-t,,+- UJ'I'V?.j - 

'ZYI- , ' s ~W,~~ b~ .£.J
~~ ~(-dl 

3



fJJLf)b~ "5 

I 

0-.. • Fals.-e 

h <> T.Jt (). -e.. 

c. ... (Jl. tA. e 

4



.. -~=: 
/I 

~~ + .Yl {Be 

zj .. (I~.n -t 1.;; + /WlJt"- & i 4: r e = 6 


~1J;~/)v)A -C)J -=.p! -~~6 ~ ~=~/<--"I 

()~ 

5



P.n{)b~ b r-b d \S 

.kl-x,-r,,'J'l i b). (~J --1..') ... ~ fJ~) 

(}'Y], 


6



 
 

MIT OpenCourseWare
http://ocw.mit.edu

2.003SC / 1.053J Engineering Dynamics
Fall 2011

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.

http://ocw.mit.edu/terms
http://ocw.mit.edu



