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Exercise 41.

(a) With f = ¢/\ we have:

h
Epp = hf = TC =2.88-1071% J (= 1.8 eV)
Ep, h
mpp = % = C—f =3.2.1030 kg

ppn = mppe=9.6-10"2 kg m/s

The number of photons emitted per unit time is:

: P
Npp = 5— = 1.74- 1019 571
Ph

P = NppaEpy, =1.44-1071% W

Exercise 42.

(a) The radiant flux density Ss of a black body of absolute temperature T' over all wavelengths A
contained in the radiation is

Sy =oT?

with o = 5.67 - 1078 W/(m?K?*). We then obtain Ts = 5800K for the total radiant power from the
solar surface Ag = 47TR% =6.1-10"%m?.

Pg = SsAg = 0 AsTe = 3.92- 10 W

(b) The surface of an imaginary sphere around the sun with the distance sun-earth rg as radius has

the surface area A = 47r%, = 2.83 - 10%* m?. Accordingly, the energy received from the sun per m?, or

the so-called solar constant, is

P
Eg = IS ~ 1385 J/(m%s)



Exercise 43.

It follows from Wien’s law
Amax? = 2.898 - 102 m - K

After that, the position of the maximum of the spectral radiance shifts more and more to the short-
wavelength part of the spectrum with increasing temperature. We obtain for Apax
(a) 966 nm (infrared range)

(b) 500 nm (Range of visible light, green)
(c) 1.07-1073m = 1.07mm (Microwave range)

Exercise 44.

For the de Broglie wavelength, we have:

b h 6.626 - 107* Js

p m-v = 9.109 - 1031 kg -0.01-2.9979 - 108 m/s

=243 A



