Physics 2B

04/15/08

PHYSICS 2B PRIVATE 

EXAM 

November 9, 2001
Name:___________________ 

Rules for Exam:

1. You are allowed one 3”x5” sheet of handwritten crib notes.  You MUST turn in your crib notes.

2. Calculators are allowed, but you may not share one.

3. Show your work on numerical problems. Do not expect any credit for a problem if I cannot logically follow what you have put on your paper.

4. Make sure you include units with each answer. One point will be deducted for each infraction.

5. Points will be deducted for students that refuse to turn in their exams, when asked to do so (at the end of class).

6. In general you will not be penalized for incorrect sig. figs. However, one point will be deducted for each answer that has a ridiculous amount of significant figures. For example, a final answer quoted as 2.239389479 m/s is ridiculous.
7. Circle your final answers.
There 6 pages to this exam.  Put your name on all pages of the exam. 

Good Luck!

________________________________________________________ 
Conversion Factors and Constants:







1 mile= 5280 feet (exact)

1 day= 24 hours (exact)




1 inch= 2.54 cm
 (exact)


1 hour=60 minutes (exact)


1 cm= 10 mm (exact)


micro (=10-6







	
	

	PART 1         (16 points)
	

	PROBLEM 1 (10 points)
	

	PROBLEM 2 (13 points)
	

	PROBLEM 3 (9 points)
	

	PROBLEM 4 (14 points)
	

	     TOTAL (62 max)
	

	PERCENTAGE (out of 60)
	


Fill in the blank, short answer, and multiple choice. (2 points each, unless otherwise noted).

1. The electric field, E, in an electromagnetic wave is oriented in what direction with respect to its associated magnetic field, B?


A.  E parallel to B


B.  E anti‑parallel to B


C. E perpendicular to B


D. E at a 45˚ angle to B

2. A radio wave signal that transmits at a frequency of 7.2 MHz has a wavelength of (c = 3 ( 108 m/s)

A. 41.7 m

B. 4.2  m

C. 28.8 m

D. 2.4 ( 10‑2 m

3. If I move away from a stationary source of (sound or electromagnetic) waves, the frequency of the waves I observe 

A. increases whether the source produces sound waves or electromagnetic waves.

B. decreases whether the source produces sound waves or electromagnetic waves.

C. always remains the same.
4. [image: image2.png]mirror
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An observer O, facing a mirror, observes a light source S.   Where does O perceive the mirror image of S to be located?

A. 1

B. 2

C. 3

D. 4


5. A handful of white sand-like material is poured into a beaker of clear oil and vanishes from sight as it passes into the liquid. We can conclude that

A. this phenomena is impossible and could not have happened

B. the oil and the material have mutually decomposed

C. the oil has the same index of refraction as the material

D. light reflecting off the material is internally reflected

E. none of these

6. Which of the follow types of images cannot be formed with a concave mirror?

A. Real, inverted and reduced

B. Virtual, right-side up, and larger than life

C. Real, inverted and life-size

D. Virtual, right-side up, and reduced

E. Real, inverted, and larger than life

Name:___________________ 

7. How is the direction of propagation of an electromagnetic wave oriented relative to the associated electric and magnetic fields? 

A.   Parallel to both E and B

B. Perpendicular to both E and B

C. Parallel to E, perpendicular to B

D. Parallel to B, perpendicular to E

8. Dispersion occurs when

A. Some material bend more light than others

B. A material slows down some wavelengths more than others

C. A material changes some frequencies more than others

D. Light has different speeds in different materials

C, A, B, D, C, D, B, B
Problems

1. The figure shows a ray of light that originates in an aquarium.  It travels through water, is incident on the glass side, and emerges into the air.  Ignore any partial reflections.

[image: image1.png]



      a.   Calculate the angle of refraction  (7 points).


41.7 degrees
      b.   Imagine another ray of light that travels from glass to water. What is the critical angle for this ray (3 points)?



66.5 degrees
2. A 3.0-cm tall object is placed 40.0 cm in front of a convex mirror. The radius of curvature of the mirror is 24.0 cm.  

a. Calculate the location of the image. (4 points).

-9.23cm
b. What is the height of the image? (4 points)

0.69m
c. Use the area below to construct a ray-diagram to locate the image. Be sure to indicate the location of the image! Don’t forget to indicate the scale for your drawing! (5 points)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Name:_________________
3. A cat is 30.0 cm in front of a converging lens that has a 10.0 cm focal length.  

a. Calculate the location of the image (4 points).



15cm
b. Use the area below to construct a ray-diagram to locate the image. Be sure to indicate the location of the image! Don’t forget to indicate the scale for your drawing! (5 points)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


4. A student designs a simple microscope by placing an object 2.10 cm to the left of a converging lens that has a focal length of 2.0 cm. A second converging lens that has a focal length of 3.0 cm is placed 44cm to the right of the first lens. 

a. Calculate the location of the image (8 points). 


-6.0cm
b. Calculate the magnification of this lens combination (6 points).

-60
9. The term coherence relates to 

A. the phase relationship between two waves. 

B. the polarization state of two waves. 

C. the diffraction of two waves. 

D. the amplitude of two waves. 

E. the frequency of two waves

10. Which one of the following statements provides the most convincing evidence that visible light is a form of electromagnetic radiation? 

A. Light can be reflected from a surface. 

B. Light can be refracted. 

C. Light can form a double-slit interference pattern. 

D. Light travels through vacuum at the same speed as X-rays.

11. The ability to produce interference fringes in a thin film depends on

E. the difference in wavelength of the two waves

F. the path difference between to two reflected waves

G. the difference in frequency between two waves

H. none of the above

12. Which one of the following statements best explains why the diffraction of sound is more apparent than the diffraction of light under most circumstances? 

A. Sound requires a physical medium for propagation. 

B. Sound waves are longitudinal, and light waves are transverse. 

C. Light waves can be represented by rays while sound waves cannot. 

D. The speed of sound in air is six orders of magnitude smaller than that of light. 

E. The wavelength of light is considerably smaller than the wavelength of sound.

13. Which one of the following statements is true concerning a magnifying glass? 

A. It produces a virtual image. 

B. It produces an inverted image. 

C. It can be made from a diverging lens. 

D. The image distance will be less than the object distance. 

E. The object must be placed outside the focal point of the lens.

14. A microscope produces 

F. a real image that is inverted

G. a real image that is upright

H. a virtual image that is inverted

I. a virtual image that is upright

J. Real, inverted, and larger than life

8. If a person is far-sighted the corrective lens will: 

A. take an object at 25 cm and form a real image at the person’s far point. 

B. take an object at 25 cm and form a virtual image at the person’s near point.

C. take a distant object and form a virtual image at the near point 

D. take a distant object and form a real image at the far point.  

E. take a distant object and form a virtual image at the far point.

9. If Brewster's angle for a crystal occurs at 53o, what is the index of refraction of this crystal?

A. 1.33

B. 1.25

C. 0.80

D. 0.75

E. 0.60

A, C, B, E, A, C, B, A
1. In a Young's double slit experiment, the separation between the slits is 1.35x10-4 m; and the screen is located 4.00m from the slits. The distance between the central bright fringe and the third-order bright fringe is 0.0525m.  What is the wavelength of the light used in this experiment? Draw a diagram indicating the first and third interference maxima (10 points). 

591nm
2. A diffraction grating that has 4200 lines/cm is illuminated by light that has a single wavelength.  If a second order maximum is observed at an angle of 42° with respect to the central maximum, what is the wavelength of this light? (7 points)


796nm
3. Your optometrist prescribes a pair of -0.50 diopter contact lenses so that you can see distant objects. Where is your far point? (5 points)

2.0cm
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