April 9, 2009
PHY 2054 Discussion Spring ‘09
Conceptual Review: Chapter 23 
A . Sign Conventions for Lenses & Mirrors
1. How do you determine whether the image of an object is real or virtual?
2. How do you determine whether the image of an object is upright or inverted? 
3. How do you determine the front side and back side of a mirror/lens?

B. Flat Mirrors

1. What is the minimum area of a wall-mounted mirror to see the entire image of a rectangular card of area A?
C. Spherical Mirrors

1. If you move an object to the right, does the image move to the left or right? 
2. An object is placed in front of a spherical mirror with focal length f. If the size of an image is twice the size of the object, what is the object distance p? Is the mirror convex or concave?
D. Refracting Surfaces 
1. A container filled with fluid 1 has the apparent depth d1. If the same container is filled with fluid 2, then the apparent depth is d2. What is n1/n2?
2. A transparent sphere is observed to form an image of the Sun on its surface opposite the Sun. What is the refractive index of the sphere? 
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E. Thin Lenses

1. Initially the image of the near tree is on the screen. In which direction and how much distance do you need to move the screen to focus the far tree? 
2. An object is placed in front of three lenses of focal length f which are in contact. If the image size is the same as the object size, what is the object distance p?
 April 9, 2009                                            
PHY 2054 Discussion – Spring ‘09
Practice Exam Problems (Chapter 23)

1. You stand two feet away from a plane mirror. How far is it from you to your image? (Flat Mirrors)  a. 2.0 ft  b. 3.0 ft  c. 4.0 ft  d. 5.0 ft
2. An object 2 cm high is placed 10 cm in front of a mirror. What type of mirror and what radius of curvature is needed for an image that is upright and 4 cm tall? (Spherical Mirrors)  a. Concave, R = 20 cm  b. Concave, R = 40 cm  c. Convex, R = (10 cm  d. Convex, R = (20 cm
3. A goldfish is swimming in water (n = 1.33) inside a spherical plastic bowl of index of refraction 1.33. If the goldfish is 10 cm from the front wall of the 15-cm radius bowl, where does the goldfish appear to an observer in front of the bowl? (Spherical Refracting Surface)  a. 6.0 cm behind the plastic  b. 7.0 cm behind the plastic  c. 8.0 cm behind the plastic  c. 9.0 cm behind the plastic
4. An object of length 3.00 cm is inside a plastic block with index of refraction 1.40. If the object is viewed from directly above, what is the length of its image? (Flat Refracting Surface)  a. 3.00 cm  b. 4.20 cm  c. 2.13 cm  d. 0.467 cm
5. A lens has a focal length of 60 cm in air. If this lens were immersed in water, what focal length would result? The index of refraction of the lens is 1.500 and that of water is 1.333. The focal length of a thin lens with index n1 submerged in a liquid with index n2 is given by the modified lens maker’s formula: 1/f = (n1/n2-1)(1/R1-1/R2) (Lens Maker’s Eqn)  a. 240 cm  b. 68 cm  c. 53 cm  d. 15 cm
. 

6. Two thin lenses with 10.0-cm focal lengths at are mounted at opposite ends of a 30.0-cm long tube. An object is located 45.0 cm from one end of the tube. How far from the opposite end is the final image? (Multiple Lenses)  a. 12.8 cm  b. 24.0 cm  c. 25.6 cm  d. 33.6 cm
7. An object is placed 25 cm to the left of a lens of focal length 20 cm. 75 cm to the right of this lens is a plane mirror. Where does the final image form? (Lens-Mirror System) a. 25 cm to the right of the mirror  b. 25 cm to the left of the mirror  c. 50 cm to the left of the lens  d. 100 cm to the left of the lens

Answers: 1-c  2-b  3-d  4-a  5-a  6-b  7-c






