
1) A laser makes a beam with 0.1 watts of light at a wavelength of 630nm. How many photons per

second are in the beam?
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2) Muons at rest in the laboratory have a mean lifetime of 2.2 x 10-6 sec. How far, on the average,

will these muons travel before decaying if they have a velocity of 0.6 c?
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3) The rotational energy of a molecule can be written as E - L2 l2I
where .L is the angular momentum and 1 is the moment of inertia.

Assuming that the angular momentum is quantizied according to the

Bohr's rule, L : nh, find the wavelength of the photons emitted in

the z = 2 -+ n : 1 transition of the Hz molecule. The moment of 
yyt

inertia for this molecule would be I : lmrfi where rn : 938 MeV/cz

and 16 : 0.074nm.

\

t
fo 

i'/

/

L^ (nD" + r- /h, \r!; 2r = ^g*rrl : ^t -;;. = rLr 
#*."

r -  ( t lqo"V,n,+ / l r ) t

(o.oaqn*)e ( aztr,ob au)

So *fu phoion ̂.o.rb ,s A:?-

/ ^  , -  ,  r1sgeV)  n : ththoh 'n  ^ -  J ' ( 'o

- - . 0 2 ) 7 s n \ /

rl , {,ur+sac/)

1.,'. h. l)t+o eV.r''wt
T  -  \  -  / ^ t t / ' t tE - - ;  ) :  E :  

- J A a ? S L V  >  > Y 5 r l  6 6 ' 4

! (.to+s*ev)

5 4 S l l  r t n a



4) If space had oniy two dimensions instead of three, the speed distribution of the atoms in a gas

would be

n(a\  :  C u e-no2 /zkT '

Find the average kinetic energy of the atoms for this distribution. fHint: Use the norma]ization

condition to find C.] The following integral will be useful: I@ t2n+le-da'd.r = #*
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5) A n meson (rest energy 140 MeV) is traveling in the *z direction with a kinetic energy of 80 MeV.

(a) Find the momentum of the zr in MeV/c.
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(b) Suppose the zr disintegrates, converting into two photons. 
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Find the photon energies for the situation in which pho-

ton f 1 is emitted in the *r direction and ff2 in the -e AFfee , c'l\'v"- 6/w.->
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