1) Two upright plane mirrors touch along one edge where  their plane makes  an angle of a. A beam of light is directed onto one of the  mirrors at angle  of incidence B<a and id reflected onto the other mirror. (a) Will the angle of reflection be  1) a  2) B  3) a+B  4) a-B. If a=60 degrees and B = 40 degrees, what will be the angle of reflection of the beam  from the  second mirror?
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Given:  a = 600;   B = 400 ;           find:  (;

 (MNP = 900 - (B  ;

(NMP = 1800 - (MNP - (a = 1800 - (900-(B) - (a  =  900 + (B  - (a ;

(( = 900 - (NMP  =   900 - (900 + (B  - (a)  = (a - (B =  60 - 40 = 200;

The follows phys and geometry theorems have been used:

1 The angle of incidence and reflections are measured relative perpendicular to mirrors planes;  (see dotted straight lines)

2. The angle of the reflections is equal to  angle of incidence.  

3. Angles sum in any triangle is 1800;

2) A beam of light with red and blue components of wavelengths 670nm and 425  nm, respectively strikes a slab of fused quartz at an  incident angle of 30   degrees. On refraction, the different components are  separated by angle of  0.00131 rad. If the index of refraction of the red light is 1.4925, what is the  index of refraction of the blue light.
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 Given:  (blue = 670 nm = 670*10-9 m;  (red = 425 nm = 425*10-9 m;   (1 = 300; 

            (( = 0.00131 rad =0.00131rad *57.3 0/rad = 0.07505740 ;   nred = 1.4925;    n1 = 1;  

  Find:  nblue;  

 For the  red light :   

 n1sin(1 = nred*sin(2    

(2 = arcsin
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= arcsin0.335 =  19.573050 ;

(3 = (2 - (( = 19.57305 -0.0750574   = 19.4980

For the blue light:   n1sin(1 = nblue*sin(3     (  

       (          nblue = 
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  = 1.4980;

3) Find the locations of  blue light with a wavelength of 420nm and red light  with a wavelength of 680nm. Components of the first order spectra on a screen  1.5m from a diffraction grating with 7500 lines/cm

Given:       (blue = 420 nm =  420*10-9 m;       (red = 680 nm = 680*10-9 m;        L = 1.5 m;

               7500 lines/cm = 0.75*106  lines/m; 

Find:  
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 = 1.33*10-6  m;

sin(blue = 
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 = 0.315 ;         (blue = arcsin0.315 = 18.360;

sin(red = 
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 =  0.510  ;          (red = arcsin0.510 =  30.660 ;

Yblue = L*tan(blue = 1.5* tan18.360 = 0.3319 ~ 0.33 m;

Yred = L*tan(red = 1.5*tan30.660 = 0.889 ~ 0.89 m;

4) Find the polarizing (Brewster ) angle for a piece of  glass (n=1.60) that is submerged in water.

Given:  nglass = 1.60;  nwater = 1.33;     find: (p; 

tan(p = 
[image: image8.wmf]water

glass

n

n

      (  (p = arctan
[image: image9.wmf]water

glass

n

n

=  arctan
[image: image10.wmf]33

.

1

60

.

1

= arctan1.203  =  50.26 ~ 50.30;

Answer:  (p = 50.3(
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