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AT shape rigid body s formed by two identical uniform r \

rods each of mass m, Tength L as shown in the Higure, The ughl
Bowdy can rotate treely about a pivot at the end of one rod. The
righl Body s released thom position (1), Take gravitational
acceleration as (g ).

) The moment of inertia of the rigid body about the pivot axis
el be written as [ = ffiml7, where f s a constant. Find g,

CHinG The moment of inertia of a unitorm rod of mass m and

a
tength L about an axix throwugh ils conter of mass is Iy = T'f:z:'

Position |

v Pivot

Adso recall the parallel axis theorem) 13 ':L
b Ulsing conservation of mechanical energy, determine the

angular speed of the rigid body when itis in position 11, (Note: If you did not solve part (a), you
can still calculate part (b) by taking the moment of inertia of the rigid body as [, = fimL?, ]

o) 15 the angular aceeleration of the rigid body during the motion between ]!mltlﬁn (1) and [ll]
vonstant) Explain,

Lol el > Im=




o \’/2, .I_Ft';:f*
\ 3t ;.e_.&?"—% M HLEL-
= J—n’La,}_ 2 TR 'IPfU
g Lk maL ..
T 0.92mL%

(G“) ML pepregent S thre  mads of
the whole rigd oadas dystem)
| concentetéd T « clistpLML&Lcm

EY:IF\ tle F{"u’ut oS

o
Tle net Force beivss applee F

) ‘ Lo
t{"'v'E-a S(dﬁtgm 1 ‘S j\_{g Bl"’l 6;
colenlatced

Tﬂ'f‘ft_m,ﬁ, Con L-’E'
s Bsllows ;

T = lﬁ,,. !



PHYS 101: General Phvsies 1 KOC UNIVERSITY Spring Semester 2015

College of Arts and Sciences
Section Quiz 9-2 May 8, 2015
Closed book. Duration:
Name: Student 1D: Signature:

& rigid body is formed by two identical uniform rods each of
mass . Jenpth L which are anached at one end perpendicular
1o zach other as shown in the figure. The rigid body can rotate
freely zhow a pivot at the end of one rod. The ngid body is
redeased from position (1) Take gravitational acceleration as
fg).

a) The moment of inenia of the rigid body aboul the pivet axis
can be written as / = fml®, where f is a constamt. Find §.
(Hint: The moment of inertia of a uniform rod of mass m and
length L about an axiy through its center of muss is ey = f:—;:.
Alse recall the parallel axis theorem)

b) Using conservation of mechanical energy, determine the angular speed of the rigid body when
i is in position 11 (Note If vou did not solve part {a). vou can still calculate part (b) by taking the
moment of inerlia of the rigid body as [, = fmlZ, :

¢) Is the anpular acceleration of the rigid body during the motion between position (1) and (1)
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A rigid body is formed by two identical uniform rods each of
mass m, length L, where one rod is attached from its center to

the other rod at a distance L/4 from its end as shown in the 1
figure. The rigid body can rotate freely about a pivot at the end Q\f F"(JSIIIDII [
of one rod. The rigid body is released from position (1). Take | g f_r-j

gravitational acceleration as (g).

a) The moment of inertia of the rigid body about the pivol axis
can be written as [ = fmL?, where # is a consiant, Find fi.
(Hint: The-moment of inertia of a uniform rod of mass m and

'z
length L about an axis through its center of mass is lem = %
Also recall the parallel axis theorem)
b) Using conservation of mechanical energy, determine the “
angular speed of the rigid body when it is in position II. (Note: e

If you did not solve part (a), you can still calculate part {h} by
taking the moment of inertia of the rigid body as I, = fmi2.

¢) Is the angular acceleration of the rigid body dunng the motion between position u} and (Il) o Ty
constant? Explain. ;
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