Homework 7

Problem 1

(a) For a photon emitted outside the Schwarzschild radius and received at

infinity we have
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which would appear orange/red to the observer.
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rearranging and solving for r, we have

3c?
rs =\ A
8G7Tpave
(d) For paye = 1 we have
s = - 13 * 10
" \/8(6.67- 10-1)7(1) "

1

=6.3-10""m = 630nm. (1)



and so
re  13-10%

= =2.1.
Rpluto 6 - 1012
(e)
My rs¢ _ (1L3-10%)(30-10%°
Motar B 2G Msopar B 2(667 . 10_11)(2 . 1030) o
Problem 3
First of all we have -
Fyidqa = —5—Ar
r
and for
2G M
r=rg=
2
thus et 6
c
Frigar = (26’2]\4)3AT = 4G2M2AT'
. (3.0 108)6
Fia: o 1:4-1'108N
tidat 4(6.67 - 10711)2(5 - 2 - 1030)2( )
(b)
3.0-108)6
Eida[ = ( ) (1) —41- ].08N

4(6.67 - 10-11)2((4.4 - 109) - 2 - 1030)2

(10)

(11)

(12)

(13)

(14)

(15)



