Announcements 1/28/10

Share lenses (every other person), handle only by plastic
holder

Problem session and more mechanics review tonight 7:30
—9:30 SC 128

E&M test: I know many of you have not previously
studied this material; just answer questions as best you
can, don’t spend too much time

Reading for Tuesday: Wolfson 20.1 and 20.2. (It’s short!)
On Tuesday we will also wrap up discussing angular
magnification.



Key ideas from last time:
Image formation with converging lenses
Converging lenses focus light by refraction in focal plane
Converging lenses can form either real or virtual image
depending on object location;
S, > f =2 real image
so <f —» virtual image

How do we find this out?

Principal rays with lenses:
(1) Ray parallel to axis refracts through focal point
(2) Ray through focal point refracts parallel to axis
(3) Ray through center of lens is not deflected
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Key properties of images:
real/virtual
size
upright/inverted
location

Most important application

Human vision: eye has a lens with adjustable £, fixed distance
from lens to retina (s;)
real image must form on retina
Lens has vitreous humor on one side, air on the other:
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object in 1, image in 2
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Problems and questions, Physics 4L 28 January 2010

You are outdoors using a magnifying glass to examine an
interesting insect on a sunny day. You notice that if you hold a
piece of paper 15.0 cm underneath the magnitying glass and let
the sun’s light fall on the magnifying glass, it makes a bright
spot. Where should you hold the lens to form a 3x magnified
image of the insect?
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You are viewing an insect with 3x magnification with your
magnifying glass as in the previous problem. If the magnifying
glass is 5.0 cm from your eye, and your retina is 23.0 mm from
your eye’s lens, what is the focal length of your eye’s lens inside
your eye? (The eye’s contents have n.,. = 1.34.)
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You hold a 10 ¢cm focal length lens 12 cm from your page of
Physics 4L notes. Explain why you can’t see anything through
the lens if you hold your head 20 cm from the lens (on the other

side). ene
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When focused on a nearby object, the focal length of your eye’s
lens is /. To focus on a distant object, the focal length must

Clineesse. D ¢73,*3
1. increase. 'f S, s.

2. decrease.
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Is the retina in a nearsighted person too close to the lens or too
far from the lens?

1. Too close.
2. Too far.



Erik Smith (Physics 4L Jedi/SA) cannot see clearly beyond 80
cm. Prescribe a lens power that will allow him to see distant
objects clearly.
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Microscope and angular magnification figures (Mazur, Principles and Practice of Physics)
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The objective lens of a microscope has focal length 3.00 mm and the eyepiece has focal length 40.0

mm. If the image formed by the objective lens is 20.0 cm from the objective, what is the “working

distance” of the microscope (distance from objective lens to object when microscope is in focus)?
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