PHY 112 Final Exam

7:30 – 9:30 AM

Tuesday, May 8th
Scantron again, so bring pencils and erasers, and a calculator.

The Final is cumulative, and the other 2 pre-tests cover most of the material.  

Sections or parts of the text that will not be tested over include:  the math on pages 816 and 817, the thin lens eqn on page 822, the “f-number” on page 838, angular magnification on page 846, section 25.7, section 26.6, 26.7, 26.8 and 26.9.   

Here are some ?s to indicate what is coming for the last 3 chapters.

1)
A Seurat painting, or any picture in a common newspaper, both contain nothing more than tiny dots of various colors.  Why, then, don’t such pictures look obnoxious—like a bunch of dots?  (This is actually a section 26.9 question, but without the math).


A)  The dots are too small to see with the un-aided eye.


B)  The newspaper smears the dots together so they look continuous.


C)  Our eyes don’t have enough resolution.
2)
Why can a single fiber optic strand carry so much information?

A)
The wavelength of light is very large.


B)
The frequency of light is very large.

C)
The amplitude of light is very large.

D)
The scattering of light is very large.

E)
The polarization of light is very large.
3)
A typical (ideal) polarizer blocks out half of incoming light regardless of its orientation.
4)
Sound can diffract around corners and doorways because its wavelength is so much smaller than those openings.
5)
You have a few inches of water in your kitchen sink that was left overnight.  Before you go to school, you wish to pull up the rubber stopper and drain the water.  You don't like the idea of sticking your fingers into that cold yucky water, but the stopper does not look that deep.  You decide to go for it.

A)
The stopper is really deeper than it looks---you will get your whole hand wet.


B)
The stopper is really less deep than it looks, so you will only get your knuckles wet.

C)
This is silly, the stopper is just as deep as it looks.

6)
Your image in a bathroom mirror is:

A)
real, upright, and magnified.


B)
real, upright, and not magnified.

C)
virtual, upright, and magnified.

D)
virtual, upright, and not magnified.

E)
virtual, inverted, and not magnified.
7)  
The pits in a CD or DVD are only a few hundred molecules deep.
8)
A thin coating on a lens can act to prevent the reflection of certain colors.
9)
A far-sighted eye brings light to a focus behind the retina, and so needs a converging lens for correction. 
10)
Light is incident upon an interface at 30 degrees.  The light will bend the most at which interface?  Use the following information.

	material
	index

	air
	1.0

	water
	1.33

	crown glass
	1.5

	flint glass
	1.7

	uranium glass
	1.85

	diamond 
	2.42


A)
An air-water interface.


B)
A diamond-water interface.

C)
An air-uranium glass interface.

D)
A diamond-uranium glass interface.

E)
A crown glass-flint glass interface.

11)
In the Mojave Desert, there is a large array of solar hot-oil heaters.  Imagine a long troth, like farm animals drink from.  The troth is made from a circular pipe that has been cut in half long-ways--you can get two troths from one pipe.  The inside of this troth is made into a mirror, and a pipe with oil in it runs parallel to the troth at some distance above it.  What is this distance?

A)
The circumference of the pipe.


B)
The diameter of the pipe.

C)
The radius of the pipe.

D)
Half of the radius of the pipe.

E)
It matters not; anywhere above the pipe will work just as well.

12)
Trying to read something very close (just a few inches) to the eye is difficult because the lens in the eye has to completely flatten out in order to focus the image on the retina.

13)
If two rays of light are added together when they are one-half of a wavelength apart, they will destructively interfere.
14)
In general, everything you have ever seen has been upside down on your retina.

15)
Go home and get quiet.  Listen to a tiny sound, like the compressor in your refrigerator, and move your head slowly a few inches back and forth—preferably with your eyes closed to reduce the processing load on your brain from the visual signal—which accounts for up to 80% of cpu time.  You will hear the sound change in character slightly, especially if you cover one ear.  This is due to the constructive and destructive interference of various sound waves reaching you ear from various reflections off walls and furniture.

16)
We saw “thin film interference” in action with the soap bubble.  Seeing the swirly colors of light in a street gutter when tiny bits of oil get into the water is the same thing.

17)
The “shoplifting” mirrors mounted near the ceiling corners in convenience stores are convex.  This makes the image smaller than the object.  This is so an image of the entire store can “fit” into the tiny mirror, which the clerk can examine with a single glance. 

18)
What is basically responsible for the reason fiber optics work?

A)  Glass is a dispersive medium--it treats different wavelength differently.


B)  Light is internally reflected because the fiber is surrounded by a medium with a larger index.

C)  Light is internally reflected because the fiber is surrounded by a medium with a smaller index.

D)  Light is scattered in the glass.

E)  Light is diffracted in the glass.

19)
What is basically responsible for the reason a glass is hard to see under water?

A)  Glass is a dispersive medium--it treats different wavelengths differently.


B)  Light is internally reflected because the glass is surrounded by a medium with a larger index.

C)  Light is internally reflected because the glass is surrounded by a medium with a smaller index.

D)  Light is not diffracted because the glass is surrounded by a medium with a smaller index.

E)  The indicies of refraction for both water and glass are nearly the same.

20)  
Imagine you are a wave.  Any given part of you always goes straight until you hit something.  The smaller the opening through which you try to squeeze, the more you will spread out.

21)
An image is formed when all of the rays from a given point on the object get bent exactly as much as needed to go through the corresponding point of the image.  But there is one ray, out of the zillions of them, that is not bent at all.

22)
An object placed at a distance of “2f” from the lens will also have an image at a distance of “2f” from the lens.

23)  
In order to process the light rays through a multiple lens system, the output (image) of one lens is considered to be the input (object) for the next lens.

24)
Cones in the eye see black and white, while the rods detect color.

25)
Astigmatism is when the curvature in the horizontal  plane of the lens is different from its vertical curvature.  In other words, instead of the lens being a slice of a sphere, it is a slice of a flattened sphere.  This means your glasses must also be flattened, but in the opposite sense so as to undo the problem.

26)
Large, modern telescopes most often use mirrors instead of lenses so as to eliminate the problems and distortions caused by light going through glass.

27)
The cornea of the eye actually does most of the focusing duties that the ‘lens’ would otherwise have to do.  The lens is thus free to do a “fine-tuning” of the focus.

28)
Galileo was the first person to use a telescope for scientific purposes, and what he saw changed the world.  He was the first person to ever see sunspots, and to realize that the moon was cratered.  He was also the first to see that planets such as Venus and Mars are not always fully illuminated by sunlight—that they most often appear as “crescents”.  He was also the first to see that moons orbit other planets.

29)
Only your left eye has a blind spot.

30)
Sound can undergo constructive and destructive interference just like light can.

31)
The energy of a wave depends on its frequency.  Therefore, as light goes from air to glass, it must slow down, but energy conservation says its frequency cannot change.  Therefore its wavelength gets smaller as it enters the glass.


Answers to the Final preview:
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Here are the solutions for the “webtest-1” preview for the first exam.

Apologies for the format being messed up!

4)  false—potential is a scalar—field is a vector

6)  true—they ‘negotiate’ and come to a final ‘design’

11)  yes—a person can be regarded as a parallel circuit—with 2 branches—internal and external.

12)  True—Electric fields don’t penetrate a conductor; it shields!

13)  Yes—the electrons encounter resistance—friction—heat.

14)  True—voltage alone won’t kill—you need current

16)  True—see #12 above about being shielded by your metal car.

51)  answer # 1

54)  answer # 2

56, 57 & 59)  Need to respond to a picture…..

65)  Voltage is the same for caps in parallel, and Q is the same for caps in series.

69)  Parallel—otherwise, if in series, all of your appliances would have to be plugged in and turned on in order for anything else to work.

70)  Current looses (potential) energy (voltage), but does not slow down (kinetic energy).  

3)  E field is kq divided by r-squared. 

5, 6, 7, 8 & 10)  respond to pictures….

9)  Use energy conservation:  initial kinetic + initial potential EQUALS final KE + final PE.  Two of these 4 numbers are zero in this example, and set the other two equal and solve.

