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Conceptual Questions: Wave Optics

Circle the best answer or write the appropriate response

1. Which of the following is not a phenomenon common with transverse and longitudinal waves?
A. interference

B. diffraction
C. polarization
D. refraction
E. reflection 
2. When two waves interfere destructive, what happens to the energy in the light waves? 
A. It goes to where constructive interference occurs.

B. It is converted into heat.

C. It disappears.

3. What minimum path difference is needed to induce a phase shift of 180 degrees in light of wavelength 600nm? 
A. 10nm

B. 250nm

C. 300nm

D. 1200nm

4. True of False: Interference is only observed from coherent sources. 

5. A diffraction grating is illuminated with yellow light at normal incidence. The pattern seen on a screen behind the grating consists of three yellow spots, one at 0o and one each at 45o. You now add red light of equal intensity, also normally incident. The new pattern consists of
A. red spots at 0o and (45o.

B. yellow spots at 0o and (45o.

C. orange spots at 0o and (45o.

D. orange spot at 0o; yellow spots at (45o and red spots slightly further out.

E. orange spot at 0o; yellow spots at (45o and red spots slightly closer in.
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Monochromatic light illuminates, at normal incidence, a multiple slit arrangement with a slit spacing d and slit width a, giving rise to the intensity pattern below. Note that there are 2 secondary maxima between adjacent principle maxima, and that the m = 4 interference maxima coincides with the 1st diffraction minima. How many slits are illuminated?
A. 3

B. 4

C. 5

D. 6

7. If the slit separation d is changed, which one of the following is true?

A. The distance between neighboring interference maxima changes.
B. The number of interference maxima inside the first diffraction envelope (i.e. between the ±1 diffraction minima) changes.
C. Both a and b.
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A light source emits vertically-polarized light of intensity Io on a polarizer with its polarizing axis at an angle  clockwise from the vertical. What is the intensity of the light beyond a second polarizer, one that has its polarizing axis at an angle clockwise from vertical? 

A. Iocos2 cos2 

B. Iocos2cos2)

C. Iocos2cos2( +)

D. Iocos2cos2( -)

E. 0.5Iocos2cos2( -)

F. 0.5Iocos2cos2
G. 0.5Iocos2cos2( +)

9. When a parallel beam of light is diffracted at a single slit,

A. the shadow is always sharp.

B. the narrower the slit, the narrower the central diffraction maximum.

C. the narrower the slit, the wider the central diffraction maximum.

D. the width of the central diffraction maximum is independent of the width of the slit.
E. None of these is correct.
10. A diffraction grating consists of a 2 cm × 2 cm square plate in which there are 15,000 equally spaced slits. We want to use this grating to measure visible light (400 nm ≤ λ ≤ 700 nm) spectra. Let m designate the order of a spectrum. Irma Crackpot has a theory that predicts a previously unobserved line in the hydrogen spectrum at λ = 656.2 nm. Is this grating capable of resolving (using the Rayleigh criterion) this new line from the one at 656.3 nm in first order (m = 1)?
A. Yes

B. No

C. Not enough information

































PAGE  
1

