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QUESTION ONE (COMPULSORY)
(a) What is the maximum magnification that is possible with a lens having a focal length of 10 cm, and what is the magnification of this lens when the eye is relaxed? 			[4 marks]
(b) Describe the following eye defects and how they are corrected
i. nearsightedness (or myopia) 							[3 marks]
ii. presbyopia 									[3 marks]
iii. astigmatism									 [3 marks]
(c) A light beam passes from medium 1 to medium 2, with the latter medium being a thick slab of material whose index of refraction is n2 (Figure 1). Show that the beam emerging into medium 1 from the other side is parallel to the incident beam 					[4 marks]
[image: ]
                      Figure 1: The dashed line drawn parallel to the ray coming out the bottom of the slab represents the path the light would take were the slab not there
(d) A small fish is swimming at a depth d below the surface of a pond (Figure 2)
[image: ]
                         Figure 2: Example 36.7) 

1. The apparent depth q of the fish is less than the true depth d. All rays are assumed to be paraxial. 
2. Your face appears to the fish to be higher above the surface than it is.


i. What is the apparent depth of the fish as viewed from directly overhead? [3 marks]
ii. If your face is a distance d above the water surface, at what apparent distance above the surface does the fish see your face?						 [3 marks]
iii. What if you look more carefully at the fish and measure its apparent height from its upper fin to its lower fin? Is the apparent height h’ of the fish different from the actual height h? 										[4 marks]
(e) An automobile rearview mirror shows an image of a truck located 10.0 m from the mirror. The focal length of the mirror is 20.60 m. Find the position of the image of the truck	 [3 marks]

QUESTION TWO
(a) Consider light rays’ incident on a glass prism (Figure 3), using a well labeled diagram, derive an expression for the index of refraction of the prism material.				 [10 marks]
[image: ]
               Figure 3:  A light ray passing through a prism at the minimum angle of deviation.
(b) State the Huygens’s principle and use it to prove the law of reflection and the Snell’s law 													[10 marks]
QUESTION THREE
(a) Derive the lens’ maker equation 							[11 marks]
(b) Using the Figure 4 below, derive the mirror equation 				[9 marks]
[image: ]
              Figure 4: The image formed by a spherical concave mirror when the object O lies outside the center of curvature C.



QUESTION FOUR
a) A diverging lens has a focal length of 10.0 cm.
i. An object is placed 30.0 cm from the lens. Construct a ray diagram, find the image distance, and describe the image 						[6 marks]
ii. An object is placed 10.0 cm from the lens. By analysis, find the image distance, and describe the image 								[4 marks]
iii. An object is placed 5.00 cm from the lens. By analysis, find the image distance, and describe the image								 [4 marks]
b) Explain the following:
i. Spherical Aberrations 								[2 marks]
ii. Chromatic Aberrations 							[2 marks]
iii. angular magnification 							[2 marks]

QUESTION FIVE
(a) Explain how the telescope works 							[4 marks]
(b) Two thin converging lenses of focal lengths f1 = 10.0 cm and f2 = 20.0 cm are separated by 20.0 cm, as shown below. An object is placed 30.0 cm to the left of lens 1. Find the position and the magnification of the final image							 [9 marks]
(c) The lens of a certain 35-mm camera (where 35 mm is the width of the film strip) has a focal length of 55 mm and a speed (an f -number) of f/1.8. The correct exposure time for this speed under certain conditions is known to be (1/500) s. 
i. Determine the diameter of the lens						[3 marks]
ii. Calculate the correct exposure time if the f-number is changed to f/4 under the same lighting conditions 								[4 marks]
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