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3-16.

(b)  (c)  

3-17. Equation 3-10: 

3-18. (a) Equation 3-23: 

(b) .

Equipartition theorem predicts  The long wavelength value is very close to kT,

but the short wavelength value is much smaller than the classical prediction.

3-19. (a) 

(b)  

3-20.     (Equation 3-20)
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3-21. Equation 3-10:

    where RE   = radius of Earth

3-22. (a)  

(b) Each photon has average energy E = hf and NE = 40 J/s. 

 

(c) At 5m from the lamp N photons are distributed uniformly over an area

The density of photons on that sphere is . The area of

the pupil of the eye is  so the number n of photons entering the eye per

second is   
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8-1. (a) 

(b) 

8-2. (a) 

(b) 

8-3. (Equation 8-12)

(a) For O2:  

(b) For H2:  

8-4.
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8-5. (a) 

(b) One mole of any gas has the same translational kinetic energy at the same

temperature.

8-6.   where 

 where I4 is given in Table B1-1.

  

8-7.
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(Problem 8-7 continued)

At the maximum: 

The maximum corresponds to the vanishing of the last factor.  (The other two factors give

minima at v = 0 and v = 4.)  So  and .

8-8. (a) 

(b) 

(c) 

(d) 

(e) 

8-9.     (Equation 8-28)

   The v for which dn'dv = 0 is vm.
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(Problem 8-9 continued)

Because A = constant and the exponential term is only zero for , only the

quantity in [] can be zero, so  

or  (Equation 8-29)

8-10. The number of molecules N in 1 liter at 1 atm, 20°C is:

Each molecule has, on the average,  kinetic energy, so the total translational kinetic 

energy in one liter is:  

8-11.

8-12.



Chapter 8 ! Statistical Physics

199

8-42.  

 

8-43.

For  and

8-44. (Equation 8-67)

Considering the integral, we change the variable: , then

 , and .  So, 




