Physics 2B Final Exam

12/28/06

PHYSICS 2B PRIVATE 

FINAL EXAM 

December 14, 2000
Name:_____________________

Rules for Exam:
1. You are allowed one 8.5"x11" 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 are 9 pages to this exam.  Put your name on all pages of the exam. 

Good Luck and Merry X-mas!

________________________________________________________ 
Conversion Factors and Constants:







1 inch= 2.54 cm
 (exact)


1 m=100 cm (exact)


1 cm= 10 mm (exact)


micro (=10-6







1 eV=1.602x10-19J

Magnitude of the charge on the electron and proton 

1.602x10-19 C

Mass of proton






1.67x10-27 kg

Mass of electron






9.11x10-31 kg

k







8.99x109N-m2/C2
Permittivity of free space





8.85x10-12 C2/ N-m2

Permeability of free space




4x10-7T-m/A
Acceleration due to gravity =9.80m/s2= 32.2 ft/s2 downward

	
	

	Take Home   (34 points)
	

	PART 1         (52 points)
	

	PROBLEM 1 (10 points)
	

	PROBLEM 2 (10 points)
	

	PROBLEM 3 (10 points)
	

	PROBLEM 4 (10 points)
	

	PROBLEM 5 (10 points)
	

	     TOTAL (139 max)
	

	PERCENTAGE (out of 130)
	


Multiple choice questions are worth 2 points each, unless otherwise noted. 

1. A 3.0C charge and a 25.0C charge are separated by 10.0 m. Which of the following is true about the charges.

A. The electric force on the 3.0C charge is larger than the electric force on the 11.0C charge.

B. The electric force on the 11.0C charge is larger than the electric force on the 3.0C charge.

C. The electric force on the two charges is the same.

D. The electric force on each charge cancels.
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Consider the charge configuration shown below.

2. The potential at the center of the above square is

A. 0

B. greater than zero

C. less than zero

3. The electric field at the center of the square

A. is zero

B. points to the left

C. points to the right

D. points toward the top of the page

E. points toward the bottom of the page

4.  Which of the following circuits has the largest resistance? 
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     C.      
D.     

Name:_____________________________________________

5. The negative ion of the oxygen atom (net charge = -e) is accelerated through a potential difference of 6.0 V.  What is the increase in kinetic energy of the atom? 

A. zero eV 

B. 0.67 eV 

C. 4 eV 

D. 6 eV 

E. 24 eV

6. The capacitance of a capacitor depends on

A. the potential difference between its plates

B. the charge on its plates

C. the area of the plates

D. A, B, and C are correct

E. none of the above

7. A charge is placed in a magnetic field. The charge will experience a force if

A. the magnetic field is uniform.

B. the magnetic field is non-uniform.

C. the charge moves parallel to the magnetic field.

D. the charge moves perpendicular to the magnetic field.

8. TRUE or FALSE: The kinetic energy of a charged particle that is moving in a uniform magnetic field will never change.

9. An electron is moving toward the bottom of this page. If it experiences a magnetic field into the page, it will experience a force that is directed

A. toward the top of the page

B. out of the page

C. to the left of this page

10. Lenz’s law is a consequence of 

A. Faraday’s Law of Induction

B. the law of conservation of energy

C. the law of conservation of charge

D. Coulomb’s Law

E. Murphy’s Law

11. A conducting bar moves to the left at a constant speed v on two conducting rails joined at the left as shown.  As a result of the bar moving through a constant magnetic field, a current I is induced in the indicated direction.  Which one of the following directions is that of the magnetic field?
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.

A. toward the right 

B. toward the left 

C. parallel to the long axis of the bar 

D. into the page 

E. out of the page

12. A bar magnet is dropped through a coil of wire. A student measures the induced emf as a function of time. Which of the following best represents the induced emf as the magnet falls freely through the coil?
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A.




B.



C.
13. When an observer approaches a source of electromagnetic waves, the perceived frequency will be __________ the source

A. higher than

B. lower than

C. the same as

14. The right rear-view mirror on your car is

A. plane

B. convex

C. concave

D. toroidal
E. cylindrical
15. Can a diverging lens be used as a magnifying glass? Explain your answer (4 points).

16. Suppose a 21-year old with normal vision (near point=25 cm) is standing in front of a plane mirror. How close can he stand from the mirror and still see himself in focus?

A. 0 cm

B. 12.5 cm

C. 25 cm

D. 50 cm

Name:_____________________

17. When a beam of light traveling in air enters a glass block, it ordinarily undergoes a change in

A. speed only

B. frequency only

C. wavelength only

D. speed and wavelength

E. none of these

18. Which of the following describes what will happen to a light ray incident on an air-to-glass boundary at less than the critical angle?

a. total reflection

b. total transmission

c. partial reflection, partial transmission
d. partial reflection, total transmission
19. Which of the following images is possible with a concave mirror.

A. virtual, inverted, and magnification greater than one

B. real, inverted, and magnification less than one

C. virtual, upright, and magnification equal to one

D. real, upright, and magnification equal to one

20. Constructive interference occurs when the path difference between two waves equals a

A.  quarter wavelength

B.  half- a wavelength

C.  one wavelength

21. An astronaut heading out toward a star at constant high speed can tell if she is in motion by

A. the contraction of on board meter sticks

B. the slowing down of clocks on her clocks

C. the speeding of her heart

D. none of the above
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22. How many neutrons are there in the nucleus 

A. 82 

B. 123 

C. 205 

D. 246 

E. 287
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23. When (Samarium-147) decays via alpha emission, the nucleus is transformed into

A. Nd

B. Pm

C. Sm

D. Eu

E. Gd
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24. When  (Rubidium-87) decays via electron emission, the nucleus is transformed into

A. Sr

B. Rb

C. Kr

D. Br
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This question refers to the figure shown.  Which one of the following concepts explains why heavy nuclei do not follow the N = Z line (or trend) in the figure?

A. transmutation 

B. Coulomb repulsion 

C. particle-wave duality 

D. special theory of relativity 

E. Heisenberg uncertainty principle 

C, A, E, A, D, C, D, True, C, B, E, B, A B, No because it always forms a virtual image that is smaller than the object, BD, C, B, C, D, B, A, A, B
PROBLEMS 

Do any 5 of the equally weighted problems. You must indicate which ones you want graded. Otherwise, I will grade the first 5 solved problems.
1. In the fusion process,
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an amount of energy Q is released during the interaction. Calculate Q for this reaction. )Note 1u=931.5MeV/c2).

17.54MeV

2. The focal length of the crystalline lens in the human eye can is adjustable. If the near point of the normal eye is 25 cm, the far point is at infinity and the distance between the crystalline lens and the retina is 17.1mm, estimate the range of focal lengths for the normal eye. 

16.0mm to 17.1mm
3. A drug tagged with 99Te (half-life 6.05h) is prepared for a patient. If the original activity of the sample was 1.2x104 Bq, what is its activity after it has sat on the shelf for 2.3h?


9200Bq
4. Light of 643 nm is shines on a soap bubble film (n=1.46). For what soap film thickness will constructive interference occur if m=2? Make sure you draw a picture and explain your reasoning. 
550nm
5. In a mass spectrograph, the masses of the ions are determined from their deflections in a magnetic field. Suppose that singly charged ions of chlorine are shot perpendicularly into a magnetic field B=0.15T with a speed of 5.0x104m/s. Chlorine has two isotopes of masses 34.97u and 36.97u. What is the difference in the radii of their paths? (1u=1.66x10-27kg.)

r=6.91 mm

Separation on detector 12.8mm

6. Un-polarized light is incident on a two polarizers. The angle between the transmission axes of the polarizers is 30 degrees. What percentage of the incident light is transmitted through both polarizers?

37.5%
7. You turn on your headlights then you start your car. You notice that the headlights dim as the car is started. This happens because the starter is drawing a large amount of current. The part of the electronic circuitry containing the starter and the battery is illustrated below. The internal resistance of the battery is not shown. When the car is started, the starter draws 325A of current and the voltage drop across it is 8.5V.
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a. You want to measure the voltage across the starter. Indicate in the diagram how one should insert the voltmeter into the circuit (1 points). 

b. Indicate in the diagram, how one should connect an ammeter to measure the current in the circuit (1 points).

c. What is the effective resistance of the starter (3 points)?

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). 

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)

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)

0.026ohms
d. What is the internal resistance of the battery (5 points)?

0.011ohms
e. What is the rate in which energy is delivered by the battery (3 points)?

3900W
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