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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) A laser beam shines vertically upwards. What laser power is needed for this beam to support a
flat piece of aluminum foil with mass 15 microgram and diameter equal to that of the beam?
(a) assume the aluminum fully reflects the beam. (b) assume the aluminum is pitch black, and
fully absorbs all the beam.

A) 40W; 80W
B) 20W; 40W
C) 10W; 20W
D) 10W in either case
E) 40W in either case

1)

2) An electric field in an EM wave traveling northeast oscillates up and down. In what direction
does the magnetic field oscillate?

A) north-south
B) up-down
C) northeast-southwest
D) northwest-southeast
E) east-west

2)

3) What's the minimum thickness of a soap film (n=1.33) in which 550nm light will undergo
constructive interference?

A) 400nm B) 300nm C) 200nm D) 100nm

3)

4) A lense with a circular aperture of 1cm in diameter is just barely capable of seperating two
objects that are 1 degree apart. What's the wavelength of the light from the two objects?

A) 1mm B) 10mm C) 100mm D) 1m

4)

5) Poarizeddlight passes through a sequence of two polarizer whose axes of polarization form a
60 degrees angle. The second polarizer has the same polarization as the incoming light before it
hits the first polarizer. What fraction of the incident intensity emerges from the set of
polarizers?

A) 1/2 B) 1/4 C) 1/8 D) 1/16 E) 0

5)

6) A grating with 6000 gratings across 1cm is used to seperate the two wavelengths of 550nm and
480nm. What's the maximum achievable angular seperation?

A) 6 degrees
B) 180 degrees
C) 10 degrees
D) 20 degrees
E) 30 degrees

6)

1

Exam

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) A laser beam shines vertically upwards. What laser power is needed for this beam to support a
flat piece of aluminum foil with mass 15 microgram and diameter equal to that of the beam?
(a) assume the aluminum fully reflects the beam. (b) assume the aluminum is pitch black, and
fully absorbs all the beam.

A) 40W; 80W
B) 20W; 40W
C) 10W; 20W
D) 10W in either case
E) 40W in either case

1)

2) An electric field in an EM wave traveling northeast oscillates up and down. In what direction
does the magnetic field oscillate?

A) north-south
B) up-down
C) northeast-southwest
D) northwest-southeast
E) east-west

2)

3) What's the minimum thickness of a soap film (n=1.33) in which 550nm light will undergo
constructive interference?

A) 400nm B) 300nm C) 200nm D) 100nm

3)

4) A lense with a circular aperture of 1cm in diameter is just barely capable of seperating two
objects that are 1 degree apart. What's the wavelength of the light from the two objects?

A) 1mm B) 10mm C) 100mm D) 1m

4)

5) Poarizeddlight passes through a sequence of two polarizer whose axes of polarization form a
60 degrees angle. The second polarizer has the same polarization as the incoming light before it
hits the first polarizer. What fraction of the incident intensity emerges from the set of
polarizers?

A) 1/2 B) 1/4 C) 1/8 D) 1/16 E) 0

5)

6) A grating with 6000 gratings across 1cm is used to seperate the two wavelengths of 550nm and
480nm. What's the maximum achievable angular seperation?

A) 6 degrees
B) 180 degrees
C) 10 degrees
D) 20 degrees
E) 30 degrees

6)

1

Exam

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) A laser beam shines vertically upwards. What laser power is needed for this beam to support a
flat piece of aluminum foil with mass 15 microgram and diameter equal to that of the beam?
(a) assume the aluminum fully reflects the beam. (b) assume the aluminum is pitch black, and
fully absorbs all the beam.

A) 40W; 80W
B) 20W; 40W
C) 10W; 20W
D) 10W in either case
E) 40W in either case

1)

2) An electric field in an EM wave traveling northeast oscillates up and down. In what direction
does the magnetic field oscillate?

A) north-south
B) up-down
C) northeast-southwest
D) northwest-southeast
E) east-west

2)

3) What's the minimum thickness of a soap film (n=1.33) in which 550nm light will undergo
constructive interference?

A) 400nm B) 300nm C) 200nm D) 100nm

3)

4) A lense with a circular aperture of 1cm in diameter is just barely capable of seperating two
objects that are 1 degree apart. What's the wavelength of the light from the two objects?

A) 1mm B) 10mm C) 100mm D) 1m

4)

5) Poarizeddlight passes through a sequence of two polarizer whose axes of polarization form a
60 degrees angle. The second polarizer has the same polarization as the incoming light before it
hits the first polarizer. What fraction of the incident intensity emerges from the set of
polarizers?

A) 1/2 B) 1/4 C) 1/8 D) 1/16 E) 0

5)

6) A grating with 6000 gratings across 1cm is used to seperate the two wavelengths of 550nm and
480nm. What's the maximum achievable angular seperation?

A) 6 degrees
B) 180 degrees
C) 10 degrees
D) 20 degrees
E) 30 degrees

6)

1

Exam

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) A laser beam shines vertically upwards. What laser power is needed for this beam to support a
flat piece of aluminum foil with mass 15 microgram and diameter equal to that of the beam?
(a) assume the aluminum fully reflects the beam. (b) assume the aluminum is pitch black, and
fully absorbs all the beam.

A) 40W; 80W
B) 20W; 40W
C) 10W; 20W
D) 10W in either case
E) 40W in either case

1)

2) An electric field in an EM wave traveling northeast oscillates up and down. In what direction
does the magnetic field oscillate?

A) north-south
B) up-down
C) northeast-southwest
D) northwest-southeast
E) east-west

2)

3) What's the minimum thickness of a soap film (n=1.33) in which 550nm light will undergo
constructive interference?

A) 400nm B) 300nm C) 200nm D) 100nm

3)

4) A lense with a circular aperture of 1cm in diameter is just barely capable of seperating two
objects that are 1 degree apart. What's the wavelength of the light from the two objects?

A) 1mm B) 10mm C) 100mm D) 1m

4)

5) Poarizeddlight passes through a sequence of two polarizer whose axes of polarization form a
60 degrees angle. The second polarizer has the same polarization as the incoming light before it
hits the first polarizer. What fraction of the incident intensity emerges from the set of
polarizers?

A) 1/2 B) 1/4 C) 1/8 D) 1/16 E) 0

5)

6) A grating with 6000 gratings across 1cm is used to seperate the two wavelengths of 550nm and
480nm. What's the maximum achievable angular seperation?

A) 6 degrees
B) 180 degrees
C) 10 degrees
D) 20 degrees
E) 30 degrees

6)

1

!"

#"

#"

!"

$%&'("&)'"*+,)&"-./0'*")'*'"+/"123455"6'7-8/'"&)'"-.,9'".'':/"&%"6'""
;."*-:+-./"*-&)'*"&)-.":',*''/3"<.:";"6="5+/&->'"*-."&)'".856'*/"+.":',*''/"???"

a)	  0.1mm	  	  b)	  1mm	  	  c)	  10mm	  	  d)	  100mm	  	  e)1m	  	  

A	  



Exam

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) How much do you need to move one of the two mirrors of  a Michelson interferometer in
order to switch maximas into minimas and back into maximas in the interference pattern the
observer sees?

A) half a wave length
B) one eighth of a wave length
C) 3/4 of a wave length
D) quarter of  a wave length
E) one wave length

1)

2) The entropy of  a system increases via a fixed size heat transfer in an irreversible process. Does
entropy increase more or less for a higher temperature system than a lower temperature
system? And does the increase in entropy increase or decrease the ability of the system to do
work?

A) less; increase
B) more; increase
C) more; decrease
D) less; decrease
E) same; decrease

2)

3) The interior of a house is maintained at 20 degree Celsius while the outdoor temperature is -10
degree Celsius. The house looses heat at a rate of 30kW. At what rate does the entropy of the
universe increase because of the irreversible heat flow?

A) not at all. B) 11.7 J/K*s C) 55.4 J/K*s D) 253 J/K*s E) 1.5 kJ/K*s

3)

4) What limits the angular resolution of earth based radio astronomy?
A) The maximum size radio telescope that can technically be built.
B) The radius of the earth.
C) The manufacturing precision of lenses in the radio frequency range, i.e. spherical

aberation.
D) Dispersion, i.e. chromatic aberation.

4)

5) Two gases of 1 mol each have the same amount of internal energy. If one gas has 7 degrees of
freedom and the other has 5 degrees of freedom, which will have the larger average velocity
for each molecule?

A) The gas with 7 degrees of freedom.
B) The gas with 5 degrees of freedom.
C) Same, because the average velocity depends only on temperature.
D) Can't tell. Not enough information given.

5)

6) Which of the three methods of heat transfer can transport heat through a vacuum?
A) Radiation B) Convection C) Conduction

6)
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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) A double slit system is used to measure the wavelength of light. The system has slit spacing
d=15 micron and slit-to-screen distance L=2.2m. If the m=1 maximum in the interference
pattern occurs 7.1cm from the screen center, what is the wavelength of the light?

A) 375nm B) 400nm C) 425nm D) 450nm E) 475nm

1)

2) Blue light of a given wavelength passes through a single slit of width d and forms a diffraction
pattern on a screen. If the blue light is replaced by red light with twice the wavelength, the
original diffraction pattern can be reproduced if the slit width is changed to:

A) d/4
B) d/2
C) 4d
D) 2d
E) no change needed

2)

3) In a 7-slit system, how many minima lie between the zeroth-oder and first-order maxima?
A) 1 B) 4 C) 5 D) 6 E) 7

3)

4) The movie "Patriot Games" has a scene in which CIA agents use spy satellites to identify
individuals in a terrorist camp. Suppose that a minimum resolution for distinguishing human
features is about 5cm. If the spy satellite's optical system is diffraction limited, what diameter
mirror or lens is needed to achieve this resolution from an altitude of 100km? Assume a
wavelength of 550nm.

A) 1000m B) 0.1m C) 100m D) 10m E) 1m

4)

5) What limits the angular resolution of earth based radio astronomy?
A) The radius of the earth.
B) The maximum size radio telescope that can technically be built.
C) The manufacturing precision of lenses in the radio frequency range, i.e. spherical

aberation.
D) Dispersion, i.e. chromatic aberation.

5)

6) Imagine holding a circular disk in a beam of monochromatic light. If diffraction occurs at the
edge of the disk, the center of the shadow is:

A) a bright spot
B) darker than the rest of the shadow
C) bright or dark, depends on the wavelength
D) bright or dark, depends on the distance to the screen

6)

7) What's the minimum thickness of a soap film (n=1.33) in which 550nm light will undergo
constructive interference?

A) 300nm B) 400nm C) 200nm D) 100nm

7)
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8) The International Ultraviolet Explorer satellite carries a spectrometer with a 2cm wide grating
ruled at 102 lines per mm. What is the minimum wavelength difference it can resolve in
twelfth order when observing in the ultraviolet at around 155nm?

A) 0.0005 nm B) 0.005nm C) 0.05nm D) 0.1nm E) 1nm

8)

9) You can hear around corners but you can't see around corners. Why is that?
A) the width of a street is small compared to the wavelength of light but large compared to

the wavelength of some sound frequencies we can hear.
B) The ears are further apart than the eyes, thus providing a larger aperture.
C) the width of a street is large compared to the wavelength of sound sbut small compared to

the wavelength of some sound frequencies we can hear.
D) Our ears are at the corner of our head while the eyes are in the center.

9)

10) What's the closest wavelength to 480nm that can still be resolved as a seperate wavelength
using a grating with 6000 gratings across 1cm.

A) 480.03nm
B) 480.1nm
C) 480.000001nm
D) 480.04nm
E) 480.02nm

10)
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Final Exam for Physics 2c, Spring 2006. 

 

Multiple Choice. Choose the one alternative that best completes the statement or answers 

the question. 

 

(1) How long will it take a 1kW microwave oven to vaporize completely a 1kg block 

of ice that is initially at zero degree Celsius? (Lf=334kJ/kg; cw=4.184kJ/(kg*K); 

Lv=2257 kJ/kg) 

a. 1min 

b. 10 min 

c. 1 hour 

d. 10 hours 

(2) A thermocycle starts on an isochore towards increasing pressure, followed by an 

adiabatic expansion, and an isothermal compression to get back to the starting 

point in the P-V plane. Which of the following statements is correct? 

a. The gas does work during the cycle 

b. Work is done on the gas during the cycle 

c. Such a cycle is not possible 

d. Whether or not work is done by the gas depends on the starting point in 

the P-V plane. 

(3) If you put 10kg of ice at zero degree Celsius and atmospheric pressure together 

with 1kg of steam at 100 degree Celsius, what will the final temperature be after 

the two equilibriate? (Lf=334kJ/kg; cw=4.184kJ/(kg*K); Lv=2257 kJ/kg) 

a. 0 degree Celsius 

b. 50 degree Celsius 

c. 100 degree Celsius 

d. between 50 and 100 degree Celsius 

e. between 0 and 50 degree Celsius 

(4) An ideal gas goes through a free expansion from a volume of 5 cubic meters to a 

volume of 15 cubic meters. What’s the change in entropy? 

a. nR 

b. –nRln2 

c. depends on the temperature of the ideal gas 

d. 2nR 

e. nRln2 

(5) What is the focal length of a concave mirror if an object placed 40cm in front of 

the mirror has a real image 200cm from the mirror? 

a. 20cm 

b. 30cm 

c. 40cm 

d. 50cm 

e. 60cm 

(6) DVD technology encdes the binary information as depressions in the information 

layer of the DVD. The zeros and ones are detected via interference of a laser 

beam with itself after it reflects from the information layer. The depth of the 

depressions is thus tuned to the wavelength of the laser used. For DVDs laser with 

wavelength of about 640nm are used. What do you think is the depth of the 

depressions? 

a. 40nm 

b. 80nm 

c. 160nm 

d. 320nm 

e. 640nm 

(7) You are given a set of two identical polarizers. What angle should the polarization 

axis make for the minimum amount of light to go through the polarizer? Choose 

the best answer among the following: 

a. 0 degrees 

b. 90 degrees 

c. 180 degrees 

d. 270 degrees 

e. 0 or 180 degrees 

f. 90 of 270 degrees 

(8) Unpolarized light passes through a set of two polarizers whose axis of 

polarization form a 60 degree angle. What fraction of the intensity of the light 

emerges from the set of polarizers? 

a. 0 

b. 1/16 

c. 1/8 

d. ! 

e. " 

f. 1 

(9) A satellite carries a spectrometer with 1cm grating ruled at 100 lines per mm. 

What is the minimum wavelength difference it can resolve in tenth order when 

observing around 500nm? 

a. 0.1nm 

b. 0.05nm 

c. 0.005nm 

d. 0.0005nm 

e. 1nm 

(10) One kg of ice at zero degree Celsius is melted and converted to water at 

zero degree Celsius. Compute the change of entropy, assuming the melting is 

done reversibly. (Lf=334kJ/kg; cw=4.184kJ/(kg*K); Lv=2257 kJ/kg) 

a. 0 kJ/K 

b. 0.5 kJ/K 

c. 1 kJ/K 

d. 2 kJ/K 

e. 2.5 kJ/K 

(11) The interior of a sauna is maintained at 80 degree Celsius while the 

outdoor temperature is -10 degree Celsius. The sauna looses heat at a rate of 

80kW. At what rate does the entropy of the universe increase because of the 

irreversible heat flow? 

a. Not at all. 

C	  



8) A double slit system is used to measure the wavelength of light. The system has slit spacing
d=15 micron and slit-to-screen distance L=2.2m. If the m=1 maximum in the interference
pattern occurs 7.1cm from the screen center, what is the wavelength of the light?

A) 375nm B) 400nm C) 425nm D) 450nm E) 475nm

8)

9) Blue light of a given wavelength passes through a single slit of width d and forms a diffraction
pattern on a screen. If the blue light is replaced by red light with twice the wavelength, the
original diffraction pattern can be reproduced if the slit width is changed to:

A) d/4
B) d/2
C) 4d
D) 2d
E) no change needed

9)

10) In a 7-slit system, how many minima lie between the zeroth-oder and first-order maxima?
A) 1 B) 4 C) 5 D) 6 E) 7

10)
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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.
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A) 1 B) 4 C) 5 D) 6 E) 7

3)

4) The movie "Patriot Games" has a scene in which CIA agents use spy satellites to identify
individuals in a terrorist camp. Suppose that a minimum resolution for distinguishing human
features is about 5cm. If the spy satellite's optical system is diffraction limited, what diameter
mirror or lens is needed to achieve this resolution from an altitude of 100km? Assume a
wavelength of 550nm.

A) 1000m B) 0.1m C) 100m D) 10m E) 1m

4)

5) What limits the angular resolution of earth based radio astronomy?
A) The radius of the earth.
B) The maximum size radio telescope that can technically be built.
C) The manufacturing precision of lenses in the radio frequency range, i.e. spherical

aberation.
D) Dispersion, i.e. chromatic aberation.

5)

6) Imagine holding a circular disk in a beam of monochromatic light. If diffraction occurs at the
edge of the disk, the center of the shadow is:

A) a bright spot
B) darker than the rest of the shadow
C) bright or dark, depends on the wavelength
D) bright or dark, depends on the distance to the screen

6)

7) What's the minimum thickness of a soap film (n=1.33) in which 550nm light will undergo
constructive interference?

A) 300nm B) 400nm C) 200nm D) 100nm

7)
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edge of the disk, the center of the shadow is:

A) a bright spot
B) darker than the rest of the shadow
C) bright or dark, depends on the wavelength
D) bright or dark, depends on the distance to the screen

6)

7) What's the minimum thickness of a soap film (n=1.33) in which 550nm light will undergo
constructive interference?

A) 300nm B) 400nm C) 200nm D) 100nm

7)

1
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