
Physi
s 123 se
tion 2 CIDHomework 26 S
ore / 301. (3 pts) A swimmer is a distan
e h under the water and a distan
e L from shore and is named Jane. Is it possiblefor light from the swimmer to rea
h they eyes of someone on shore, or will this be prevented by total internalre�e
tion? Explain why or why not. (Yes, you have been given all of the information you need.)2. (6 pts) You are standing between two parallel �at mirrors. You are looking into one mirror whi
h is 1 m away fromyou. The other mirror is 2.5 m behind you. Cal
ulate how far away from you the 
losest 4 images you see ofyourself in the mirror will be and whether you see your fa
e or your ba
k in ea
h of these 4 images.3. (6 pts) Draw ray diagrams for the following two situations. Draw at least 3 rays. In ea
h 
ase state whether theimage is real or virtual: (a) An obje
t is pla
ed 20 
m in front of a mirror with a fo
al length of 10 
m. (b) Anobje
t is pla
ed 20 
m in front of a mirror with a fo
al length of -10 
m. (
) Cal
ulate the position of the imagerelative to the mirror for the above two situations. Be sure to indi
ate whether the image is on the same side orthe opposite side as the obje
t. Make sure that your 
al
ulations agree with your diagrams!4. (5 pts) In the lobby of the ESC there is a large mirror whi
h proje
ts an M = −1 image of a dollar. (a) What is themirror's fo
al length? (The dollar is 1.73 m from the mirror). (b) How far should I put a ni
kel from the mirrorif I want to make a real image whi
h is twi
e as big as the ni
kel? (
) Will the image be upright or inverted?5. (4 pts) You look at your re�e
tion in a spoon. Your re�e
tion appears to be 20 
m behind the spoon. Then you�ip the spoon over, and your re�e
tion appears to be 25 
m behind the spoon. (a) How far is your fa
e from thespoon? (b) What is the radius of 
urvature of the spoon?6. (3 pts) You are standing 0.3 m from a �at mirror. The top of the mirror is at the same height as your eyes. If youare 1.78 m tall, how long must the mirror be for you to see your toes?7. (3 pts) Lets derive the fo
al length of a mirror. The 
urved line in the �gure below is a spheri
al mirror. The dottedline runs from the 
enter of 
urvature and has a length R. The red line represents a beam of light travelingparallel to the prin
iple axis. It makes an angle θ with respe
t to the normal of the mirror. (a) In terms of θand R, what is α? (b) What is β? (
) Find f in the limit that θ is very small (i.e., su
h that the light representsa paraxial ray).
Extra problems I re
ommend you work (not to be turned in)- You are standing with your ba
k to a bri
k wall whi
h is 3 meters behind you. The bri
ks are ea
h 15 
m long.You hold up a 10 
m wide mirror a distan
e of 0.5 meters in front of you and use the mirror to look at a row ofbri
ks. How many bri
ks will you be able to 
ount in the row?- A 
ube whi
h is 1 
m in length is pla
ed 5 
m from a 
on
ave mirror with a radius of 
urvature of 15 
m. Drawwhat the image of the 
ube will look like. Will the image of a perfe
t 
ube be a perfe
t 
ube?- If I pla
e an obje
t in front of a 
on
ave mirror, under what 
onditions will a real image be 
reated? Under what
onditions will a virtual image be 
reated? Under what 
onditions will the image be inverted? What about a
onvex mirror?- In light of the problem you solved above, why is it often di�
ult to see someone who is swimming under water?


