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(a)

f =
c

λ
=

3× 108

432× 10−9
= 6.944× 1014Hz

(b)

Emax = cBmax = 3× 108 × 1.25× 10−6 = 375V/m

(c)

First find the wavenumber and angular frequency

k =
2π

λ
= 1.45× 107m−1

ω = 2πf = 4.363× 1015 s−1

Then substitute these values and the amplitudes from part (a) into the wave
equations

~E = 375V/m ̂ cos(1.45× 107m−1x− 4.36× 1015 s−1t)

~B = 1.25µT k̂ cos(1.45× 107m−1x− 4.36× 1015 s−1t)
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(a)

v =
c√

KKm

=
3× 108√
3.64× 5.18

= 6.909× 107ms−1
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(b)

λ =
v

f
=

6.909× 107

65
= 1.063× 106m

(c)

Bmax =
Emax

v
=

7.2× 10−3

6.909× 107
= 1.04× 10−10T

(d)

I = Sav =
EmaxBmax

2µ
=

EmaxBmax

2Kmµ0

= 5.76× 10−8W/m2
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(a)

IR =
P

4πR2
=

3.9× 1026

4π × (6.96× 108)2
= 6.41× 107W/m2

For an absorbing surface the radiation pressure is given by,

prad =
IR
c

=
6.41× 107

3× 108
= 0.214Pa

For r = R/2,

IR/2 =
P

4π(R/2)2
= 4

(

P

4πR2

)

= 4IR = 2.56× 108W/m2

prad =
IR/2

c
=

4IR
c

= 4× 0.214 = 0.85Pa

These values are about a million times larger than at the Earth’s atmosphere.

(b)

No because the radiation pressure only accounts for a tiny fraction of the Sun’s
pressure.
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(a)

d sin θ = mλ

sin θ =
mλ

d
= m

(

c

fd

)

= m

(

3× 108

12× 107.9× 106

)

= 0.232m
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Note that mmax = 4. This means there are four angles for which constructive
interference occurs outside of the central maximum. These angles are,

θ1 = ±13.41◦

θ2 = ±27.65◦

θ3 = ±44.11◦

θ3 = ±68.13◦

(b)

d sin θ =

(

m+
1

2

)

λ

⇒ sin θ = 0.232

(

m+
1

2

)

This time we have mmax = 3 so there are four angles for which destructive
interference occurs, since m starts from zero. These angles are,

θ0 = ±6.66◦

θ1 = ±20.37◦

θ2 = ±35.45◦

θ3 = ±54.29◦
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nfilm > nair ⇒ No phase change
nglass > nfilm ⇒ No phase change

Therefore, the condition for constructive interference is,

2ntc = mλ

and for destructive interference,

2ntd =

(

m′ +
1

2

)

λ

where tc and td are the thickness for constructive and destructive interference
respectively; n is the refractive index of the film; m and m′ are integers; λ is
the wavelength in air. The difference in thickness is given by,

td − tc =
λ

2n

(

m′ +
1

2
−m

)
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Since we require the minimum amount of time we have m′ = m which leads to,

td − tc =
λ

2n

(

1

2

)

=
λ

4n

∆t =
525

4× 1.4
= 93.75 nm

Time =
93.75

4.2
= 22.3 years ≈ 22 years
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