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1. (20 points) Two pulses are moving on a taut string, one to the right and the other to the left.
At the time ¢ = 0, the string has the shape shown below. Each side of the boxes in the grid has
length 1 ¢m. (They are meant to be square, but are a little distorted in the picture.)

A B P

Each box in the grid has a side of 1 cm.

a. The leading edges of the pulses will just touch in a time of 0.05 sec. What is the speed
with which each pulse is traveling?

b. Two points on the string are marked with heavy black dots and with the letters A and B.
At the instant shown, what are the velocities of the dots? Give magnitude and direction
(up, down, left, right, or some combination of them).

¢. On the figure below are shown dotted lines indicating where the pulses would be at a

time ¢ = 0.075. Draw a heavy line to show what the shape of the string would look like at
this instant.

Explain why you think it would look like this.
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2. (20 points) Fluorescent bulbs deliver the same amount of light as comparable incandescent
bulbs using much less power. If one kW-hr costs 7¢, estimate the amount of money you would
save each month by replacing all the 75 W incandescent bulbs in your house by 10 W fluorescent

ones. Be sure to clearly state your assumptions, since grading on this problem will be mostly
based on your reasoning, not on your numerical answer. .
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3. (20 points) Sketch the electric field lines and the equipotential surfaces associated with two
point charges of equal magnitude but opposite sign, separated by a distance d (an electric

dipole). Include as much explanatory text as you think is needed to convince the grader that you
understand what you are doing.
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4. (20 points)

The circuit shown in the diagram at the right
contains a battery and 3 resistors. The
battery has an EMF of 5 V,R; =2 Q2,

R, =3 Q, and R; = 5 Q. Below are shown 3
graphs tracking some quantity around the
circuit. On the first, plot the voltage a test
charge would experience as it moved
throughout the circuit. On the second, plot
the electric field a test charge would
experience as it moved through the circuit.
On the third, plot the current one would
measure crossing a plane perpendicular to
the wire of the circuit as one goes through
the circuit.

! i 1 ] ]
! H 1 ! i !

Batary 25 2 Gt e wdd sante  enda Satwry
posii fethopy § rwisteg 1 [T R T TerliE B pniaT B aepvine
bl . temed
1 ! | : j |
i H i ! ] I i
Fatary aamof  andel mat g wdd gaed ended Bty
St reviiiy 3 ferdmng radissa 3 Tedin ¥ rasinr % rechtar B redetes
BT 8o Segans]
! ] i i l
i 1 i i f
Fatary e andaf a4 ol matted et Bty
peetia mokwr b resmr | Tl feshila ¥ Telmer § Tatitar 3 aeguie

vl e ]



Physics 122 Midterm 1 Langen!ierg

NAME SECTION POINTS

5. (20 points) You have been introduced to three different kinds of forces (gravitational,
electric, and magnetic), each of which can be described in terms of a “field.” Write a concise
explanatory description of these forces, including their sources, their similarities, and their
differences, and explain how the associated fields can be detected. Imagine that your description
is intended for a friend who is a psychology major and has never taken a physics course.
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m For the next few weeks
we will study the properties of light.

m Light is a phenomenon with which we have
considerable experience.

m Light gives us much of our information about the
world that we tend to take it for granted and not
think about what we know and how we know it.

m Studying the physics of light involves not only the
physics of the external world, but the psychology
of how we interpret the information we get.

3/31/04 Physics 122 3



experier ces with vision that
tell us something about
the nature of light.
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If I shine a laser beam in front of a white
woni onto a wall (picture as shown @oB
above) what will I see?

— A. a thin red line against the white board
— B. a spot on the wall. White board

— 1. A only

— 2. B only .
~3.AandB Laser
— 4. nothing N
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m How do we see?
m Can cats see in the dark?
m Can you “see” light?

m How do we decide how far av
somethin g 18?

m Can you “feel” someone watching you
from behind?
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m Certain objects (the sun, bulbs,...)
give off light.

m Other objects scatter light.

m We only see something when light

coming from it enters our eyes.
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m Historical models of light
— Light comes out of the eye
— Visible objects are sources of light
— Some objects are sources of light,
others are seen by scattered light
m Scientific models of light
— Rays
— Waves (Electromagnetic)
— Photons (quantum “wavicles”)
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m Light is a complex phenomena. Different situations
are most easily treated with different descriptions
(models).

m Models of light
— Rays — energy moving in straight lines
— Waves — electromagnetic oscillations
— Photons — quanta (discrete packets) of energy having
both wave-like and particle-like properties.
m Each of the models in this list can be interpreted
(in principle) as a restriction (approximation)
of the model below it.
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m We see by light entering our eyes and setting off
energy receptors on our retina.

m These individual receptors (rods and cones)
are like the individual dots on a TV or computer
screen or the dots that can be seen using a
magnifying glass on a newspaper photo.

® Qur brains put these dots together into coherent,
continuous 1mages.

m Sometimes our brain can have trouble interpreting
or can misinterpret the information given it
by the retina. This can be either a problem or a
benefit.
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m To see something, ligh
come Into our eyes.

m Some objects (e.g., the sun, a light bulb)
serve as sources of light.
m Other object scatter that light into our eyes.
— For most objects, light scatters from them in all directions.

— For some objects (mirrors) light scatters from them
in controlled directions.

~~
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Since light hitting
the surface at each
point scatters

in all directions

our eye will receive
some light from
each point.

The entire object

can be seen.
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m Consider a small bulb (“point source”)
lighting a screen through a hole in a mask.
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the eye receives
a lot of light

not so much light
from here
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m There are actually many mechanisms.
— Parallax
— Assumed constancy of size
— Haziness
— Relative size to a known object
m Misleading one or another of these mechanisms
leads to interesting optical illusions such as
— the moon on the horizon
— distant mountains in the desert
— Stereopticon pictures

— “Magic Eye” pictures
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m Parallax (the angle between the lines each eye has
to point to be directed at the object) tends to be the
dominant mechanism for nearby objects.

. —
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m Our eyes identify a point as being on an object
when rays traced back converge at that point.
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