CT24-3.

A two-slit interference pattern is viewed on a screen.  The separation of the slits, d, is slowly increased.  What happens to the pattern on the screen?
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B) The fringes move closer together.

C) The fringes move further apart.

D) There is no change in the fringe separation.

E) None of these/don't know.



Answer: the fringes move closer together.  The angular separation of adjacent fringes is 
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.  As d gets larger, (( gets smaller.

CT24-4

A standard double-slit experiment is modified by placing a small piece of glass in front the right slit (diagram below).  The effect of the glass is to shift the phase of the light from the right slit so that the two slits no longer emit wavefronts in sync. Instead, the right slit emits a wavefront a little later than the left slit.


[image: image3]
After the glass is inserted, the intensity pattern on the screen is...

B) unchanged     C) shifts to the right   D)  shifts left.

E) None of these.



Answer: C).
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Q24-5
A standard double-slit experiment is modified by placing a filter over one of the slits, reducing the intensity of the light from that slit. 
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After the one slit is filtered, the new intensity pattern appears...
[image: image6]
(D) unchanged.

(E) None of these.



Answer: (B)he intensity on the screen does not go to zero at the minima.  Consider the E/M light waves from the two slits hitting the screen at the point on the screen where the two waves are out-of-phase by 1/2 wavelength, at point P on the diagram below.  The wave from the filtered slit has smaller amplitude (less light gets through the filter), so the cancellation of the two waves is not complete.  The only way to get complete cancellation (complete darkness on the screen) is to have the two wave out-of-phase and have the same amplitude.
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CT24-6
Violet  light of wavelength ( passes through a single slit of width D and forms a diffraction pattern on a screen.  If the violet light is replaced with red light of wavelength 2(, the original pattern on the screen is reproduced if the slit width is changed to 

B) D/2

C) D/4

D) 2D

E) no change is necessary.



Answer: 2D.  The angle from min to adjacent min on the single slit diffraction pattern is 
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.  If ( doubles, then D must double to keep (( constant.

CT24-7
 A laser shines through a single slit and a diffraction pattern is seen on a screen.  Then a single thing about the experiment is changed , so that the pattern looks similar, but covers a smaller portion on the screen. 


[image: image9]
Select all answers that could account for the smaller pattern. 

a) The screen was moved further away from the slit.

b) The wavelength of the laser light was decreased.

c) The slit was changed to a smaller width slit.

d) The laser was moved closer to the slit.

B)  b only


C) all, abcd


D) No answer is correct.
E)  abd




Answer: Only (b) , decreasing the wavelength, will result in a smaller pattern. (a) and (c) make the pattern bigger, not smaller. (d) has no effect on the pattern.

filter





screen





fringes





Intensity





Intensity





glass





2cm





d





Intensity





new





new





original





original





position





m=0





m=0





position





(C)





(B)





After change





Before change





new





1cm





original





Plot of Electric field vs. position in space for waves from each slit heading toward point P





to point P on screen





m=0





screen position





E





(B)





Plot of brightness vs. screen position:





point P





screen





waves travel same distance arrive in phase








[image: image1]_986371178

_953386296.unknown

