	





EQUATIONS                                                     	           



	

,   

	
 

	


	


	


	


	


	


	

,   

	


	


	


	


	


	


	


	


	


	


	


	


	


	

	


	

,      

	


	


	


	


	
 

	


	


	


	

,       

	

,       

	


	


	


	


	


	

            

	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	



[image: ]
[bookmark: _GoBack]



image4.wmf
kg

 

10

67

.

1

27

-

´

=

proton

m


image49.wmf
2

4

1

r

q

o

E

pe

=


oleObject49.bin

image50.wmf
3

4

1

r

p

o

E

pe

=


oleObject50.bin

image51.wmf
2

E

r

o

l

pe

=

  


oleObject51.bin

image52.wmf
o

E

e

s

2

=

 


oleObject52.bin

image53.wmf
o

E

e

s

=

 


oleObject53.bin

oleObject4.bin

image54.wmf
A

E

e

r

r

×

=

F


oleObject54.bin

image55.wmf
ò

×

=

F

A

d

E

e

r

r


oleObject55.bin

image56.wmf
0

e

in

Q

A

d

E

e

ò

=

×

=

F

r

r


oleObject56.bin

image57.wmf
V

q

U

=


oleObject57.bin

image58.wmf
r

q

q

o

U

2

1

4

1

e

p

 

 

=


oleObject58.bin

image5.wmf
2

2

12

.

10

85

.

8

m

N

C

x

o

-

=

e


image59.wmf
Ed

V

=


oleObject59.bin

image60.wmf
r

q

o

V

e

p

4

1

 

 

=


oleObject60.bin

image61.wmf
2

2

4

1

x

a

x

Q

o

E

+

=

pe

 

 


oleObject61.bin

image62.wmf
ò

=

r

dq

o

V

e

p

4

1

 

 


oleObject62.bin

image63.wmf
ò

=

-

×

f

i

-

 

s

d

E

i

V

f

V

r

r


oleObject63.bin

oleObject5.bin

image64.wmf
ds

dV

E

s

-

=


oleObject64.bin

image65.wmf
V

Q

C

=

 


oleObject65.bin

image66.wmf
d

A

o

C

e

 

 

=


oleObject66.bin

image67.wmf
å

=

=

n

i

i

C

eq

C

1

 

 


oleObject67.bin

image68.wmf
å

=

=

n

i

i

C

eq

C

1

1

1

 

 


oleObject68.bin

image6.wmf
2

2

/

2

.

32

m/s

  

81

.

9

s

ft

g

=

=


image69.wmf
2

2

1

2

2

1

V

C

C

Q

 

U 

=

=


oleObject69.bin

image70.wmf
dt

dq

I

=


oleObject70.bin

image71.wmf
A

I

J

=


oleObject71.bin

image72.wmf
E

J

s

=


oleObject72.bin

image73.wmf
r

s

1

=


oleObject73.bin

oleObject6.bin

image74.wmf
R

I

V

=


oleObject74.bin

image75.wmf
A

L

R

r

=


oleObject75.bin

image76.wmf
å

=

=

n

i

i

R

eq

R

1

 

 


oleObject76.bin

image77.wmf
å

=

=

n

i

i

R

eq

R

1

1

1

 

 


oleObject77.bin

image78.wmf
R

I

R

V

IV

P

2

2

=

=

=


oleObject78.bin

image7.wmf
a

m

F

net

r

r

=


image79.wmf
0

=

D

å

i

i

V


oleObject79.bin

image80.wmf
å

å

=

out

in

I

I


oleObject80.bin

image81.jpeg
Table 11.3 Rotational inertia of uniform objects of inertia M about axes through their center of mass

Rotation axes oriented so that object could roll on surface: For these axes, rotational inertia has the form cMR?, where ¢ = I/MR? is called
the shape factor. The farther the objects material from the rotation axis, the larger the shape factor and hence the rotational inertia.

thin-walled cylinder or hoop solid cylinder hollow-core cylinder thin-walled hollow solid sphere
sphere
¢ ¢
R
Sthe inner
Router

Rotational inertia MR IMR? IM(R, + R MR MR
Shape factor ¢ = /MR 1 1 1[4 (R} 2 2

B 1 R 3 5

Other axis orientations

thin-walled hoop solid cylinder thin rod rectangular plate

Shape

Rotational inertia LMR? LMR? + 5 Me LMe M@ + b)
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