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Problem No. 0: (deBroglie Wavelength)
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Problem No. 2: (Blackbody Radiation)
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Problem No.3: (Laser Modes)
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Problem No. 4: (Photometry-Brightness Comparison)
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Problem No. 5: (Lighted Panel Switch)



Problem 6 (Photometric Quantities): (10%) 
An argon ion laser emits 2.8 watts of power at a wavelength of λ0 =514.5 nm.  The beam diameter at the 
output of  the laser is 1.4 mm.  The beam diverges and is incident upon a screen that is 10 m away.  The 
axis of the beam is normal to the screen.  (a) Calculate the luminous power at the screen. (b) Calculate the 
illuminance on the screen in footcandles within the illuminated region.  Assume a uniform intensity 
within the cross section of the beam (instead of a Gaussian profile) for simplifying your calculations. 
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Problem 7 (Blackbody Radiation): (0%) 
The radiation that our Sun emits can be resembled to the radiation emitted by a blackbody with average surface 
temperature of 5505° C.  If it is assumed that each planet of our solar system is at constant temperature (in 
thermodynamic equilibrium), and emits radiation as a blackbody what each planet mean temperature in degrees 
Kelvin?  Take into account the average power reflection coefficient of the Sun radiation by each planet (its 
albedo).  Neglect the greenhouse effect, the planetary atmospheric pressure, and any other phenomenon that 
could contribute to the average planet temperature.  All the data that are needed are shown in the following 
table:  
 

 Average Radius 
 (km) 

Average Distance 
from the Sun  

(×106 km) 

Average albedo 
 

Sun  695700 - - 
Mercury  2439.5 57.9 0.12 
Venus  6052 108.2 0.75 
Earth  6378 149.6 0.30 
Mars  3396 227.9 0.16 
Jupiter  71492 778.6 0.34 
Saturn  60268 1433.5 0.34 
Uranus  25559 2872.5 0.30 
Neptune  24764 4495.1 0.29 
Pluto   1185 5906.4 0.40 
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