P2310 Homework #1 Solutions

3.14:
The total power = 20 Watts. This is distributed over a spherical surface with a radius of 1 meter.  That is, over a surface area of 4(1m)2.  So the intensity: I = Power/Area = (20W)/( 4m2) = 1.6 W/m2.
3.20:
Energy density = (power)(t)/(volume), but the volume is the beam cross section times the length (ct). Thus, the energy density (u) = (10-3 W(t)/[(r2)(ct)] = (10-3 W)/(10-3)2(3 x 108) = 1.1 x 10-6 J/m3.
3.24:
Electrical power dissipated (Pe) = iV = (0.25)(3.0) = 0.75 Watts. The power converted into light (Pl)is thus 0.01x P = 7.5 x 10-3 Watts. (a) The photon flux is then Pl /h = Pl/hc = 2.1 x 1016 photons/sec. (b) Note the solution in the book is wrong: The beam travels a distance of ct in time t. So for beam to travel 1-meter the time is 1/c. Thus the number of photons in 1-meter of beam is: (2.1 x 1016)/(3 x 108) = 7 x 107 photons. These are found in a volume of (r2)(ct) = (10-3 m2)(3 x 108 m/s x 1 s). (c) The photons are spread over the cross-section of the beam: Area = r2 = 10-3 m2 so the flux density: I = (75 x 10-4 W)/(1 x 10-3 m2) = 7.5 W/m2.
4.6:
Sin 58o = x/(5.0 m), so x = 4.2 m.

4.8:
At the first mirror r = i. For the second, ’i = 90 -  r = 90 – i and ’r = ’i, so ’r = 90 - i
4.9:
From Snell’s law: ni sini = ntsint, so sin 30o = 1.52sint so t = sin-1(1/3.04), so t = 19o.217.
4.15:
The Internal wavelength t = i/nti = 600 nm/1.5 = 400 nm, violet light.

4.17:
Thus: 1.33sin35o = nsin40o, so n = 1.27.
