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
F = ma
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
F = ma
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angular momentum = mass  x  velocity  x  radius 
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m × v × r = m × v0 × r0 = constant, 

v = v0r0

r
if mass is conserved

Angular velocity (rate of spin): 

Ω ≡
v
r

     Units: angle/sec
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For a planet in orbit, gravity from the 
Sun takes the place of the string 
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energy[ ] = mass × velocity2⎡⎣ ⎤⎦ = grams × cm
sec

⎛
⎝⎜

⎞
⎠⎟

2

= grams × cm2

sec2

or   energy[ ] = kg ×
m2

sec2 ≡ joules
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1
2

mv2 + mgh = constant=E



Page 25    	





Page 26    	





Page 27    	





Page 28    	





Page 29    	





Page 30    	





Page 31    	





Page 32    	





Page 33    	





Page 34    	





Page 35    	



Gravitational Potential Energy =  − Gm1m2

r

where G  = Gravitational Constant = 6.7 ×10−11 m3

kg sec2
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© Nick Strobel!

1
2

m1v
2  + potential energy = 1

2
m1v

2  −  Gm1m2

r
 = constant = K

1
2

m1v
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r
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Lower T! Higher T!
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Lower thermal energy! Higher thermal energy!
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Heat content or thermal energy   Q   joules per  m3

Heat flow Q = rate of change of (NkT ) with time
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1 eV = 1 electron volt = 1.6 x 10-19 joule	
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Strength of gravitational forces!
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x1! x2! Moon!

distance    r	



� 

F2 − F1 ∝
x2 − x1

r3

F1! F2!
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� 

Mass of Earth's tidal bulge ≡ Δm ∝  tidal force

Δm ∝F2 − F1 ∝
x2 − x1

r3

Force of Earth's tidal bulge on Moon ∝ Δm
r3 ∝ 1

r6

� 



Page 58    	





Page 59    	





Page 60    	





Page 61    	





Page 62    	





Page 63    	





Page 64    	





Page 65    	





Page 66    	





Page 67    	





Page 68    	





Page 69    	





Page 70    	





Page 71    	





Page 72    	





Page 73    	





Page 74    	





Page 75    	





Page 76    	





Page 77    	





Page 78    	





Page 79    	




