Problem 5.73

A 2x10> gram particle is released from rest
from point A. The radius of the frictionless
bowl is 30 cm.

a.) Determine the gravitational
potential energy at point A
relative to point B.

b.) Determine the kinetic energy at point B.

c.) Determine the particle’s speed at point B.

A 200 gram particle is released from rest from point
A. The radius of the frictionless bowl is .30 m.

a.) Determine the gravitational potential energy at
point A relative to point B.
Assuming y=0 U, =mgR
at point B: -
=(2kg)(9.8 m/s*)(.3 m)
=.588 joules

b.) Determine the kinetic energy at point B.

W, = AKE Cor)
= W, =(KE, -KE,)
- AU, =KE,
~(mgy, —mgy, ) =KE,
-( 0 -mgR )=KE,
-( 0 —(2kg)(9.8 mis?)(3m) )=KE,
KE; =.588 joules

L A

ZKEA + ZUA + chmmmoue = ZKEB + ZUB

(0) +(mgR)+ 0 = KE, + (0)

= KE; =mgR
= KE,=(2kg)(9.8 m/s*)(:3m)
= KE; =.588 joules

3)

d.) Determine the particle’s potential
energy at point C relative to point B.

e.) Determine the particle’s speed at point C.

f.) Determine the normal force acting when the particle is at point C.

A 200 gram particle is released from rest from point
A. The radius of the frictionless bowl is .30 m.

c.) Determine the particle’s speed at point B.

1

KEB=5mv2
e 2(KE,)
m
o e 2(.588 j)
(2kg)

= v=242m/s

d.) Determine the particle’s potential energy at point C relative to point B.

Uc =mgy
= (2 kg)(9.8 m/s?)(.67(.3 m))
=.394 joules

4.)




A 200 gram particle is released from rest from point
A. The radius of the frictionless bowl is .30 m.

e.) Determine the particle’s speed at C.

ZKEA + ZUA + Zwexm...e(,..s = E,KEC + ZUC

1
(0) +(mgyA)+ 0 = Emvf+(mgyc)
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Looking at the sketch to determine the cosine: T ‘
R/3: 6

CosG:—R/3:_333 # ****************
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Using that our conservation of energy relationship
has given us a velocity expression of: ‘
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N =mgcos0+m—
R

= N=mg(.33)+mg(.33)
= N=.66mg

we can write:

N =mgcos0+m
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f.) Determine the normal force acting when the particle is at point C.

Energy considerations yields:

1 2
mgR =—mv’>+mg|| = R
R gKJ }
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It's nice to know “v,” what what we really want is “N.” So let’s try Newton’s Second Law
and the fact that the bead is experiencing a centripetal acceleration yields:
center seeking

direction

NSL:

2
N—mgcos@:mv—
R
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