<1.4> 90°. inthe cart frame, the cannonball has the same velocity in x direction with the cart.

<1.6>In M frame v,, =0 v _=V,
After collision v,, =0 V_=-V,
In lab frame Vv,, =-Vv, V_ =-2V,
<1.9> (a) v =- 3x10* *10* +29979x10* =29976x10" m/s

(b) v=3x10*+29979x10* =29982x10* m/s

(Qv=y= L = :ch = 2997900015x10* m/s
\'
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<1.29> 7/=:—g= ! = = v=§c=1.8x108m/s
v



Ay =Ay, Az=Az :y,zdirection remain the same

243

AX = TAX' :x direction is compressed when seen in the lab frame

So, sphere will be an ellipsoid seen in the lab frame.

<1.33> suppose the proper length of the stick is |,
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v 2 3
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@@ l==I,
) 1=I,
! Io ' \/glo
X =— , =
© , VT
b3 3 B,
25 10 VT2
I =J(x* +y*) =0.917l,
(d x =l,sing , y =I,cos8
X:tan60°:\/§:1,:§tan9.
X X 3
Y

And use sin?@+cos?6 =1

Then, sin26?=z , coszé?:E
52 52

12
LZ n y'2] :\/(glo cos 0)? + (I, sin 8)* =0.8321,

<1.39>(a) X =§(1500—0.8><3><1O8 x5x107°)=500m, y,=2,=0



o 4 1500, 5 o

_— ) =—X
5 3x10° 3

(b) x2=§(—1500—2400)=—6500 m y,=2,=0
4 -1500, 70 o
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tl =§(5X10

t, =§(10x10-6 —

(c) At'=5x10"°s
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<1.49> blueshift : approaching
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Y107 = 3 10°s
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<1.45> U
<1.46> U'=

48 1012 =1.0201
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<2.9> ym,c>—my’ =2m,c’

<2.17> () E =[mZc* + pc®]2=5Gev

v? mc* 16
b) E=ymc® = —=1--—2—="=
(0) & =rm, o E2 25

<2.19> E =m,’ +E, =1438Mev

2
E?=mic'+p’c® = p’c*=,/—-m} = p=1348Mev/c
c

E= mOCZ — v=0.76C

v
1-
CZ
<2.22>(a) E*=mic* + pc® > p’c?

(7m0C2)2 2 (7moV2)2



c=v
(b) Equal sign holds for m=0 case, and then v=c, that is photon.

<2.24> m.c®+m_c? —m,,c’ =13 6ev= AMc?

AM =13.6ev/c?

AM
m,+m,

=1.44x10"°

E,+E, —
7p7[)

<2.27> (a) (%,pﬁ) =( -

2
mic’ =—+ (==
A C2 (

mxc? —mZc® —m’c?
E = =184.4Mev

2mp

(b) E,=E,+E, =m_c®+E, =938+184.4=1122.4Mev

<231> E, =E +E, pT,=E+FZ

1 1
= E, =(mc"+ pc’)2(mic* + p,c*)?,
Pn =Py J + pzi
Then E2 =m%c* +|p,| c?

1 1

[(0.25+4)2 + (1+2.25)2]° = m%c* +6.25
M=2.95Gev/ c*
E, =yMc®> = v=0.42c

<237>0=0p,+p,, mc°=E =2E

A T

= E :E:Em”c2:67.5Mev
T2 2

<238> p,=p,+p,=2p, , E,=E, +E

71 72
1
2.4 2.2
= (mZc'+p’c®)? =|p,i|c+|p,,|c=4|p,|c

1
y(A2p%,c’) =4|p,|c



2
= y=— = V=—

J3 2

<3.2> 1-42 46-60 62-92 are naturally exist.
Others are artificial elements.

<3.12> (a) Ahelium = 4’ Acarbon :12' Airon = 56’ A1ead = 207’ Aawrencium = 260

1

R=1.1x A3

R, =1.745fm, R =2.498fm, R =4.203fm, R =6.496fm, R_=7.008fm
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©) E,, =—Q_L14T9A0 ", g q5uy =%;:R3 :%;;RgA
"o (@x10y
_M_ A const
SRVARVALS
<347> E,, = _sz
rO
9
So E,, = kZQ :1'44X7'9><101 =3.5%10"V/m  for Thomson model.
o (0.18x10°)2
-9
E,o = KQ _144x79x10 =1.8x10V/m for Rutherford model.

max 2 1

o (@x10y



