Uomrework || SoluTions

39.2 (@ v=vr+uvp= m
® ©=or-o5 = [T
(©) v=\/v%+v§ =\/202+402 =

39.3

39.6 At =

The first observer watches some object accelerate under applied forces. Call the instantaneo
velocity of the object v;. The second observer has constant velocity v, relative to the fir
and measures the object to have velocity v, =, = vy;.
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The second observer measures an acceleration of = A

This is the same as that measured by the first observer. In this nonrelativistic case, th
measure the same forces as well. Thus, the second observer also confirms that ZF = ma.
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For At=2Atp = v=cC 1—(—7-) =c|:1—-—] = |0.866¢

*39.13

(a)

®)

The muon’s lifetime as measured in the Earth’s rest frame is At =

241,

For 2=0.990, y=7.09
c

and the lifetime measured in the muon’s rest frame is

3
At =SA_t__ 1 [ 4.60x10° m }=
y  7.09 )

[0 990(3.00x 10° m/s

’ 4.60x10° m
L Lp v/c —i_—————- 6491!1

*39.17 (a) Since your ship is identical to his, and you are at rest with respect to your own ship, its length

(b) His ship is in motion relative to you, so you see its length contracted to .

(c) We have

L= Lp'\ll-—vz/cz

L 190m

2
from which Z_2—0-6-1;1_0950 1-:—2 and [v=0312¢




*39.26 (a) From Equation 39.13, Ax’ = y(Ax-vAt),

0= 7[2.00 m-— 0(8.00 x 1077 s)}

p=—2a0m_ _[550x10° mys
"8.00x1077 s

1
y =
\jl—(Z.SOx 108 m/s)2 / (3.00x10° m/s)2

=181

(b) From Equation 39.11,  x'=y(x-o0t)= 1.81[3.00 m-(2.50x10% mys)(1.00x10™° s)] =

2.50x10° mys)

(c) V=y t-2x|=181{100x10"° s (
p)

3.00
¢ (3.00x10% m/s)Z( ™

#=|-133x1078 s

*39.31 Relativistic momentum must be conserved:

For total momentum to be zero after as it was before, we must have, with subscript 2 referring
to the heavier fragment, and subscript 1 to the lighter, p, =p;

2.50x1078 kg

or Yooty = Yymqy = = X (0.893¢)
:/1 —(0.893)

(L67x107% kg)u,

or > =(4.960x107% kg)c
\/ 1-(uz/c)

39.35 (a) Eg=mc?=(167x10"7kg)(2.998x10° m /s)? =150x107% = [938 MeV

1.50x 10710
®b) E= ymcz = T 9);2/ c)2§1/2 =481x10"10 J=13.00x 10° MeV

(© K=E-mc?=481x10"0]-150x10"]=3.31x10"10] = | 2.07 x 10° MeV




3941 (a) ¢(AV)=K=(y-1)m,c?

Thus, Y= \H— (1u/c)z =1+ q(AV;) from which

m,c
b K=(y-1mc?=q(aAV)=(160x107 C)(2.50x10* J/C)=

E_Pt_ 0.800(1.00 % 10° J/s)(3.00 yr)(3.16 % 107 s/yr)

39.47 Am=—=—5= 2
2 P (3.00x108 m/s)
d( mc?
39.49 ?=E=—(—)=c25—’5’-=3.77x1026w
dt dt dt

26
Thus, ‘;—"’= 3TTXW0 IS - [419%10° kg/s
¢ (3.00x108 m/s)

’1+vc . . c ¢ |1+9/c
*39.64 (@) fobserved = fsource 1__# implies /1+A2,=I 1-o/c’

1-v/c _A+AL

or 1+v/c A
AA _ [1-7fc
and 1+ 1= T+ ofc

®) 1+550 nm - 650 nm _ 1-v/c ~0.846
650 nm 1+9/c

1-2= (0.846)2(1+3) = 0.716+o.716(3’-)
c c c

v=0.166c = | 4.97x107 m/s




