TEST III :
 PH113 PHYSICS III

Name:______________________



Box No.:_______________

1. Answer all questions. 

2. All questions carry equal points.


Question 1:

A monochromatic point source and a front surface mirror are used to create a double source that can form an interference pattern. 

a) Describe the effect of reflection on the fringe pattern. 

b) If the point source emits a wavelength of 550-nm and spacing at the sixth maxima is 20cm on a screen placed at 3.00 m, what is the height of the source from the top of the mirror? 



Question 2:

Light from a He-Ne laser is directed through a slit of width 0.54-mm. The diffraction pattern is created on a screen in the focal plane of a lens with a focal length 20.0-cm. 

a) Sketch the picture of the geometry and the pattern.

 b) What is the relative irradiance at distances of 0.2, 0.9, and 1.4 mm from the center of the pattern?



Question 3:

A reconnaissance satellite is at an orbit of 200 km from the earth and uses a diffraction-limited telescope with a mirror diameter comparable to the Hubble telescope of 1.00m. 

a) What is the minimum resolvable size (resolution) of the telescope? 

b) Is it possible to observe two people who are walking with a separation of 25 cm at the wavelength of 720 nm?  If not what is the minimum resolvable separation?


Question 4:

Two colors wavelength 630 nm and 614 nm are incident on two slits separated by 0.024 mm. The observation of the interference is made at a distance of 40cm.  

a) At what order number would you see 630 nm wavelength only?  

b) At what order would you see 614 nm wavelength light only?  


Relevant equations:
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