Topic 9.3  –  Interference – AHL 
 
Formative Assessment

NAME: _________________________________  TEAM:__  
Topic 1.1  – Measurements in physics
 
Formative Assessment

NAME: _________________________________  TEAM:__  

THIS IS A PRACTICE ASSESSMENT. Show formulas, substitutions, answers (in spaces provided) and units!
The following questions are about Young’s double-slit interference.
1. 
Coherent light having a wavelength of 875 nm is incident on an opaque card having two vertical slits separated by 0.450 mm. A screen is located 5.50 m away from the card.  What is the distance between the central maximum and the first maximum?


1. _________________
2. 
Coherent light of an unknown frequency is projected onto a double-slit with slit separation 0.450 mm onto a screen that is 5.50 meters away. The separation between the central maximum and the nearest maximum is 1.50 cm. What is the frequency of the incident light?
2. _________________
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The following interference patterns are for monochromatic light passing through varying numbers of slits, each having a slit width of 15.0 (m and slit separation of 45 (m. The distance from the slit barrier to the screen is 3.50 meters.

3.
What is the wavelength of the light?






3. _____________
4.
Label the number of slits each image is produced by.

4. ___in figure___
5.
The intensity of the central maximum of the single-slit diffraction pattern is 1.25 mW m-2. What is the intensity of the central maxima of the four-slit pattern?


5. _________________
6.
For the five-slit interference pattern sketch the intensity vs. angle from central maximum in the space provided to the right, taking into account the single-slit modulation envelope.






6. ___in sketch___
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The following questions are about a diffraction grating that has 650 lines per millimeter. Monochromatic light is incident on the grating. A third-order maximum is observed at an angle of 15( to the straight-through direction.

7.
Determine the wavelength of the incident light.



7. ________________



8.
For the same wavelength, how many orders of diffracted light, including the zero-order, can be seen? ________. Hint: ( must be less than 90( - Why? _____________________________________

__________________________________________________________________________________


__________________________________________________________________________________
The following questions are about phase changes of waves at media boundaries.
9.
Fill in the blanks for each of the following statements regarding reflection and transmission of any wave (including light):

(1) If a wave enters a boundary from a medium where the wave speed is lower, it will reflect   ______________________.

(2) If a wave enters a boundary from a medium where the wave speed is higher, it will reflect   ______________________.

(3) In any case, the wave is always transmitted through the boundary ______________________ with the original pulse.
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A thin plastic film suspended in air is illuminated by monochromatic light having a wavelength of 650 nm as shown. The index of refraction of the film is 1.35.

10.
Calculate the minimum thickness of the film needed for destructive interference to occur in the light when viewed from the light-side.







10. ________________

A film of oil having a refractive index of 1.40 floats on a puddle of rain water having a refractive index of 1.33. The puddle is illuminated by sunlight. When viewed at near-normal incidence a particular region of the oil film has an orange color, corresponding to a wavelength of 595 nm.

11.
Explain how the refractive indices of the air, oil, and water all play a part in producing this orange color. ___________________________________

___________________________________________________________


__________________________________________________________________________________


__________________________________________________________________________________


__________________________________________________________________________________

12.
Calculate the possible thicknesses of the film in the orange region.

12. ________________
13.
Calculate the minimum thickness of the film in the orange region.

13. ________________

The following question is about lens coatings that reduce reflected light.
14.
Magnesium fluoride MgF2 has n = 1.37. If applied in a thin layer over an optical lens made of glass having n = 1.40, what thickness should it be so that light having a wavelength of 595 nm is not reflected from the lens?








14. _________________
incident monochromatic light





surface A


surface B








