Homework #1, Problems: 8, 10, 12, 13, 21, 23, 24 in chapter 1
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7=y1' where ﬁzg and
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2 \-12
y=(1-p>)" = r'[l—z’—z] —(2.6x10% 5)[1-(0.95)° ] * =8.33x10® s
Cc

d=0vr=(0.95)(3x10°)(8.33x10° s) =24 m

70 beats/min or At' = 71—0 min

At =y At' = [1 —(0.9) ]71/2 (%) min = 0.032 8 min/beat or the number of beats per

minute ~ 30.5~31.

r=y7' =[1-(0957]"* (2.2 us)=7.05 us

., d 3x10°m

- = =1.05x107 s, therefore,
0.95c  0.95¢

N =N, exp(—ﬁ) =(5x10* muons)exp(-1.487) ~1.128x10* muons.
T

Uy =0 0.50¢—0.80c

—0.50¢

1-ugo/c®  1-(0.500)(0.80c)/c

Let event 1 have coordinates x; = y; =z; =t; =0 and event 2 have coordinates
X, =100mm, y, =2, =t, =0.In S', x; =y (x;—vt)=0, y;=y; =0, z; =2, =0, and

-1/2

212
f = y[tl —(C%j xl} =0, with y = {1—:—2} andso y = [1—(0.70)2] =1.40. In system

S, xy=y(x,—vt,)=140m, y; =z, =0, and



, v (1.4)(~0.70)(100 m)
& ”[tz_(zjJ: 300x10° s M

c
(b) Ax'=x5 —x; =140 m

(c) Events are not simultaneous in S’, event 2 occurs 0.33 us earlier than event 1.

1-24 A. u,= -0.90c
Y

%P +X l Uy A

_> @ uy'
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B. u, =-0.90c @

B. at rest
", = U, —0 = 0-0.90c = -0.90c
1-u0/c*  1-(0)(0.90¢)/c
u —
u, ! 0 0'9(161/2 = -0.392¢

Yy (1-u0/c) T [1-081]
The speed of A as measured by B is
g = [(u; )+ (i )ZT/ = [(-0.90¢)* +(-0.392¢)* ]"* = 0.982¢ .

Classically, 1,5 =1.3c.



