
Physi
s 123 se
tion 2 CIDHomework 28 S
ore / 301. (5 pts) You want to take a pi
ture of an ant. You pla
e your 
amera su
h that the �lm is 250 mm from the ant.The lens has a fo
al length of 50 mm. (a) Show that there are two possible positions for the lens whi
h willprodu
e a fo
used image of the ant on the �lm. Find p and q for both 
ases. (b) What is the magni�
ation ofthe image for the 
ase where p > q? (
) What is M for the 
ase where q > p?2. (7 pts) Let's take a look as spheri
al aberration. Imagine a plano-
onvex lens (meaning that one side is �at and oneside is 
onvex) made of a glass with an index of refra
tion of 1.51. The magnitude of the a radius of 
urvature ofthe 
urved side is 30 
m. Two rays of light strike the �at side of the lens, both traveling parallel to the prin
ipleaxis, as shown in the �gure below. One beam hits the lens a distan
e of 0.5 
m from the prin
iple axis, andthe other a distan
e of 10 
m from the prin
iple axis. After being bent by the lens, the two rays both 
ross theprin
iple axis. If the lens were free of aberrations, they would 
ross the prin
iple axis at the same point. But, infa
t, they don't. What is the distan
e ∆x between the points where the two rays 
ross the prin
iple axis?
3. (5 pts) A nearsighted person (let's 
all him Bob) 
annot see anything further than 50 
m away from him. Assuminghe has no astigmatism, what power of lens does he need in his glasses in order to see things whi
h are very faraway from him? Assume that the distan
e from his eyes to his glasses (when he is wearing them) is negligible,and give your answer in diopters.4. (5 pts) A farsighted person (let's 
all her Jane) 
annot see anything 
loser than 2.12 m away from her. Assumingthat she has no astigmatism, what power of lens does she need in her glasses in order to read a book at the�normal� near point of 25 
m? Assume that the distan
e from her eyes to her glasses (when she is wearing them)is negligible, and give you answer in diopters.5. (4 pts) Lost in the woods, you use your friends glasses to fo
us sunlight and start a �re. You �nd that the sunlight
omes to a fo
us 50 
m from the lens. (a) Is your friend farsighted or nearsighted? (b) Assuming that your frienddoes not su�er from presbyopia, what is your friends far point and near point?6. (4 pts) Consider an obje
t pla
ed a distan
e p in front of a thin lens with a fo
al length f . (a) If p and f areboth positive, under what 
onditions will a lens 
reate an image whi
h is inverted? (b) If p and f are bothpositive, under what 
onditions will a lens 
reate a virtual image? (
) If p is positive and f is negative, underwhat 
onditions will a lens 
reate an image whi
h is inverted? (d) If p is positive and f is negative, under what
onditions will a lens 
reate a virtual image?Extra problems I re
ommend you work (not to be turned in)- You shine red light on a penny. You pla
e a glass lens 1 m from the penny, and a red image of the penny forms ata distan
e of 30 
m from the lens on the opposite side of the lens. You then shine blue light on the penny. Howfar from the lens will the blue image form? Assume that the index of refra
tion for the glass is 1.50 for the redlight and 1.53 for the blue light.



- A man has 
onta
ts whi
h have a power of 3.0 diopters. If he wants to swit
h to glasses, whi
h will sit 2 
m in frontof his eyes, what power of lenses should he use?- When the sun heats a hot desert, the air near the ground heats up and be
omes less dense than the air above it,su
h that the density of the air in
reases with the distan
e from the ground. Explain why this 
reates a mirage.- Find a friend who has glasses. By looking at things through their glasses held at arms length, determine if they arefar sighted or near sighted (they meaning your friend, not the glasses).- Find ∆x for the lens above if you �ip the lens around.


