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1.You remove the lasers from a CD player, a DVD player and a Blue Ray player, which have wavelengths of 780, 650 and 405 nm respectively, and shine them through a double-slit apparatus having a slit separation of 0.340 mm. 

A. What are the corresponding frequencies of these light rays?

B. What would the fringe/spot separations be for each case on a screen that was 2.55 m away?

C. Where should you place the screen in order to double the fringe/spot separation?

D. What difficulty would you encounter performing the experiment with the laser from the CD player? 

2. You shine yellow light having a wavelength of 540 nm on a double-slit apparatus and observe that the second order fringe (the spot second from the center spot), was at 0.276(. 

A. Determine the separation between the slits.

B. Determine the angular position of the first dark fringe (instance of completely destructive interference). 

C. Where should you place a screen such that the fringe separation is 0.425 cm?

3. Calculate the position of the image, determine whether the image is real or virtual, inverted or upright, and make a ray diagram of the following scenarios

A. An object is 50 cm in front of a converging lens with a focal length of 20cm. 

B. An object is 50 cm in front of a concave mirror with a focal length of 20cm. 

C. An object is 50 cm in front of a diverging lens with a focal length of -20cm. 

D. An object is 50 cm in front of a convex mirror with a focal length of -20cm

4. The second minimum in the diffraction pattern of a 0.045-mm wide slit occurs at 0.635(. What is this angle in radians? What is the wavelength of light?  If a screen were placed 2.20 meters away, then what would be the distance between the central bright fringe and the first dark fringe? 

5. Using Cauchy’s two-term empirical formula for the index of refraction as a function of wavelength (in microns), determine the critical angle for red light and blue light for the materials listed. 

n(λ) = A + B/λ2
From: http://en.wikipedia.org/wiki/Cauchy%27s_equation
	Material
	A
	B (μm2)
	Θc (red light)
	Θc (blue light)

	Fused silica
	1.4580
	0.00354
	
	

	Borosilicate glass BK7
	1.5046
	0.00420
	
	

	Hard crown glass K5
	1.5220
	0.00459
	
	

	Barium crown glass BaK4
	1.5690
	0.00531
	
	

	Barium flint glass BaF10
	1.6700
	0.00743
	
	

	Dense flint glass SF10
	1.7280
	0.01342
	
	


















































