Phys420

Solution of Home Work 1

Chapter 1: # 2, 4, 14, 18, 22,24 
Chapter 2: # 3, 5, 12, 16, 20,21
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[image: image2.png]1-4 (@) In all cases one wants the speed of the plane relative to the ground. For the upwind
and downwind legs, where v’ in the figure is given by (c* - vz)l/ 2
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For the crosswind case, the plane’s speed along L is v’ = (c2 - vz)l/2
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(b)  At=t, -t =0.0085h=0.009h or 0.510 min = 0.5 min
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(@) Only the x-component of L, contacts.
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(@)

(b)

Let f, be the frequency as seen by the car. Thus, f, = fsou,ce‘/ig and, if fis the
c
frequency of the reflected wave, f = fc‘/ . Combining these equations gives

_ (c+v)
f - fsource (c—v) .

Using the above result, f(c—v) = f, (¢ +v), which gives
(f = frource )€ = (f + foource /= 2 foource V-

Zf sourceV 2‘()

The beat frequency is then fye. = f ~ feource = =7
c
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(b)

The speed as observed in the laboratory is found by using Equation 1.30:

= __E),g__‘l'ﬂ_i‘ But uy = £ (speed measured by an observer moving with the fluid),
1+uyv/c n

(¢/m)+v ¢ 1+nvjc
1+v/(nc) n1 +vf(nc)’

Uy

therefore uy =

2 <<1. Use the binomial expansion,
c
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The speed of A as measured by B is

tgp =[@3)? +(u;)2]1/2 =[(0.900)% +(-0.3920)2]"* = 0.982¢.

Classically, u 45 =13c.





[image: image8.png]2-3 As Fis parallel to v, scalar equations are used. Relativistic momentum is given by

5 and relativistic force is given by
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[image: image9.png]25 Thisis the case where we use the relativistic form of Newton's second law,

but unlike
Problem 2-3 in which F is parallel to v,

here Fis perpendicular to v and F= %’- 5o that

F=quB=dP=i[JL}.

dt dt h — ( v, / C)z
Assuming that B is perpendicular to the plane of the orbit of g, the force is radially inward,
and we find
d my
F=qu{r dial =~ —Fm—————,
Lt V1-(v/c)?

As the force is perpendicular to v, it does no work on the charge and the magnitude (but not
the direction) of v remain,

§ constant in time. Thus,

i{ my }= m dv.
A=) | i=(ojey @
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(@

When K, =K, m,c*(y, -1)= m,c*(,—1). In this case m,c? =0.5110 MeV and
m,c? =938 MeV, 7, =[1-(0.75)*]"* =15119. Substituting these values into the first

mci(y-1) 14 (05110)1.5119-1)
m 2 -

equation, we find y, =1+ 939

=1.000 279. But
c
r
1 21\V2
YL therefore u, =c(1 Yy ) =0.023 6¢.

" (o]
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216 (a) In S the speed of the particleisu and p=

(E*-p*c?)=m*c*.In S, u'=

®) Using these expressions for E’ and p’, one obtains (E’2 —-p'2c? )= m*c*, and since

E% - p%c? =m?c*, it follows that, E'2 ~p’2c? = E? - p?c?.




[image: image13.png]220 Am=m —m,-m,=1008665u~1007276 u-0.0005485 u=8.404x10~ u
E=c%(8.404x107 u)=(8.404x 107 u)(931.5 MeV/u)=0.783 MeV.
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Conservation of mass-energy requires K + 2mc? = 2F where K is the electron’s kinetic energy,
m is the electron’s mass, and E is the gamma ray’s energy.

E =§+ch =(0.500 +0.511) MeV =1.011 MeV .

Conservation of momentum requires that P, =2pcos@ where p,_ is the initial momentum of
the electron and p is the gamma ray’s momentum, L 1.011 MeV/c. Using
c

Ef_ = pf_c2 +(mc? )2 where E__ is the electron’s total energy, E, =K+ mc?, yields

2
b - 1 KT 12K - N(L.00) +2(1.00)0.511) MeV ~ 1422 eV,
c c

Finally, cos 8= ’;e =0.703; #=45.3°,
p
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