








Outline answers: PHYS1231, Final Exam, November 2012

Q.5

(a) S = 1.3× 103 Wm−2 =
1

µ0
E×B =

E2
rms

µ0c
So E2

rms = 1.3× 103 × 4π × 10−7 × 3× 108 = 4.9× 105

so Erms = 700 Vm−1

Brms =
Erms

c
=

700

3× 108
= 2.3× 10−6 T

(b) Pressure = rate of change of momentum per unit area.
Momentum/sec carried by 1.3 kW of sunlight = 1300/c SI units.

So, force on each 10−2 kg =
1300

c

So, acceln =
102 × 1300

3× 108
= 4.3× 10−4 ms−2

(NB This would take about 4 years to reach escape velocity from the Sun. . . )

Q.6

(a) f =
c

λ
=

3× 108

633× 10−9
= 4.74× 1014 Hz(or 474 THz)

(b) f =
c

λ
=

cglass
λglass

so λglass = λ
cglass
c

=
λ

n
= 422 nm

(c) d sin θ = mλ so sin θ1 =
λ

d
=

633× 10−9

10−6
= 0.633 ie θ1 = 39.30

Q.7

(a) Energy of a 550 nm photon = hf =
hc

λ
=

6.63× 10−34 × 3× 108

550× 10−9

= 3.62× 10−19 J

Energy radiated per second = 0.8 W, so no. of photons per second =
0.8

3.62× 10−19

= 2.2× 1018

(b) λ =
c

f
=

hc

E
=

6.63× 10−34 × 3× 108

1.8× 1.6× 10−19
= 691 nm

Q.8

(a) Outside: 1
2mev21 = 100× 1.6× 10−19 J,so v21 =

1.6× 10−17

0.5× 9.11× 10−31
= 0.3515× 1014

v1 = 0.593× 107 = 5.93× 106 ms−1

Inside, the KE is increased from 100 to 115 eV, so v2 = 5.93× 106
�

115

100
= 6.36× 106 ms−1

n1 sin θ1 = n2 sin θ2, where
n1

n2
=

v2
v1

=
6.36

5.93
= 1.0725

The velocity is greater inside, so the refracted angle is greater than the incident angle:

sin θ2 = 1.0725× 1√
2
= 0.7584, so θ2 = 49.30.


