Topic 9.2  –  Single-slit diffraction – 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 single-slit diffraction.

1.
State Huygens’ principle.
__________________________________________________________


_____________________________________________________________________________



_____________________________________________________________________________
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2.
Sketch the variation with angle of diffraction of the relative intensity of light diffracted at a single slit. Be sure to label the horizontal axis increments with units of (/b.
3.
Describe what is meant by the diffraction of light. ________________________________________


_____________________________________________________________________________



_____________________________________________________________________________


4.
Derive the formula ( = ( / b for the position of the first minimum of the diffraction pattern produced by a single slit.
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5.
A screen is located 4.25 m from a single slit. The distance on the screen from the center maximum to the first minimum is 0.75 cm. The frequency of the monochromatic light passing through the slit is 3.75(1014 Hz. Find the slit width.








5. _________________
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A laser light having a wavelength of 450 nm is shone through an adjustable micrometer as shown. Initially the micrometer has an opening of b = 125 (m.
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6.
Sketch the angular half-width ( vs. the micrometer opening width w as the micrometer is adjusted to a wider and wider opening. Be sure to label both axes with their increments.
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7.
Make a sketch graph of the intensity of the central maximum as the micrometer opening w is increased.

The following questions have to do with the general appearance of a single-slit diffraction pattern shown to the right for monochromatic light having a wavelength ( passing through a slit of width b.
8.
Label the graph with the intensity axis I and the angular width axis (.
8. __in graph_________
9.
The central peak has an intensity of 100 (W m-2.  Label the intensities of the other six local maximas.






9. __in graph_________
10.
Label the horizontal axis increments with values expressed in terms of ( and (.












10. _____in graph_____
The three diffraction patterns shown to the right are for monochromatic light having a wavelength ( passing through three different slit widths b, where b = (, b = 3(, and b = 6(.
11.
Label the patterns with their corresponding b values.






         11. ___in picture_____
12.
Which pattern will have the highest-intensity central maximum, and why?______ because __________________________________________________

____________________________________________________________________________

____________________________________________________________________________
The three diffraction patterns shown to the right are for light passing a fixed slit width b but of varying wavelength (, where b = (, b = 3(, and b = 6(.
13.
Label the patterns with their corresponding ( values.






        13. ___in picture_____
(





I





w





(





w





I








