
Special Relativity HW 12 Solution
7-7(a) , 7-9 , 7- Iola ) and(b),

8-2,8-8, and 8- 9

7-7(a) How long does a 10
" eVproton

take to get across the galaxy (according to its time)?
The Milky way Galaxy is too

,
ooo light-years

across
,

and if something is going the speedof
light , we would say it takes 100,000yearsto do the crossing . However , for it, the time
is contracted by 8

'

,
and we can get te

by
⇐ my ⇒ 2=10 "

← 1020£ cooler

100,1%00-4 = 10-6
yrs

x. 30 seconds

7-9 A sticky Collision

Make some kind of table that allows
you to do the accounting .

Start with

Before After
-

I have filled
M E p

m E
p in whatwe

A Z 6 Fie c
learned in (a)-Id)

B 7 9 -BE
° in lightgray
-

(a) EE 15 follows from Ee#Ttp?
(b) PA = =P"

pB= - TF

(c) EB= 15-6=9 p,z= - FI

mB= TEPE -_ VOTE - if -- 7
(d) Greater, and indeed 15>21-7

.

.



7-to Cal and (b) Colliding Putty Balls
(a) We're going to be doing accountingagain

Before After

M E p
'

MET
A M Mtk

B M M O

C
-

The total energy
before is Zmtk

,
so that

tells us the total energy after , E⇐ Zmtk

(b) Pa - VEII =VIET
= V¥ki

The total momentum before is justPA
(because B is at rest) , and pre VZTKTKT,
and therefore

, PETTET

I didn't ask you
to do it

,
but now you can

finish the
past missing accounting entry bycomputing

meVEF-pi-VF-k-lzmktktf-VTI-f-kmk-IT-VE.ME



8-2 Relativistic chemistry
(a) to metric tons ofhydrogen combines with

80 metric tons of oxygen . That's 10,000

times as much as one kilogram combining
with eight kilograms, so the energy released
will be 10,000 X 108 Joules = 10

"Joules.

Assuming the energy escaped it must be
because ¥2 of mass disappeared and the
amount is

1ORJ
= f- × 10

- t
kg ne lo-5kg

= to my

(b) 155kg
10,000kg t 80,0001,g= &

X10-9=10-10

The sensitivity is still insufficient by
a factor of 100 .

8-8 first we make the accounting table ?
Before After

M E p
'

MET
A O E E c

B M M O
←fT¥¥=§mEtm→



8-8 (cont 'D )
(a) lolwe = V¥w

Square both sides ( lol) 's 1.0201
1.0201M

?
= 2.ME 1-MZ

0.0201M$ = ZMLE
E = 0.01005 Me

(b) Ee = Efm = 1.010057N

Ec is indeed a bit larger than 1.Olm

and E = 0.01005in is indeed a bit larger
than 0.01 me (the mass increase ofthe

nucleus ) . That this is so is because C

ends up in motion (PEE is nonzero) .

8-of Photon
"

braking
"

Before After
M E p

A Dem
m O

# O Ec Ec

pa=¥E'M
EEPA
EA = mtEc-mtPA-mtf.FM

⇒ E
,
-m=V¥mT⇒t¥-2meftmz-E.fm

'

⇒ 2mEA = m2 TMZ⇒ Ep = @ 7-M2) Izu


