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Polarized light passes through a sequence of two polarizers whose axis of  
polarization form a 30 degree 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) 9/16   b) 1/3  c) ¼  d) 1/8 e) ½   
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7) 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) no change needed
D) 2d
E) 4d

7)

8) 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.

8)

9) Unpoarized light passes through a sequence of two polarizer whose axes of polarization form a
60 degrees angle. 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

9)

10) If a radio transmitter has a vertical antenna, should the receiver's antenna be vertical or
horizontal to obtain the best receptio?

A) vertical B) horizontal C) doesn't matter

10)
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The average intensity of noonday sunlight is about 1kW/m2 .  
What is the radiation force on a solar collector measuring 60cm by 2.5m  
if it is oriented at right angles to the incident light and absorbs all the light? 
 
a) 5 micro N  b) 50 micro N  c) 0.5 milli Newton  d) 5 milli Newton e) 0.05 Newton  

X rays of wavelength 0.14nm are aimed at an unknown crystal in a diffractometer. 
A first order peak is observed at a Bragg angle of 38.2 degrees. 
What is the spacing of the Bragg planes in the crystall? 
a) 0.1 nm  b) 0.2 nm  c) 0.3 nm  d) 0.4 nm  e) 0.5 nm 

A laser beam shines vertically upward. What laser power is necessary  
for this beam to support a flat piece of aluminum foil with mass 30.0 micro gram  
and diameter equal to that of the beam? Assume the foil reflects all the light. 
 
a) 40W  b) 41W  c) 42W  d) 43W  e) 44W 
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8)	   7) 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) no change needed
D) 2d
E) 4d

7)

8) 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.
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9) Unpoarized light passes through a sequence of two polarizer whose axes of polarization form a
60 degrees angle. 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

9)

10) If a radio transmitter has a vertical antenna, should the receiver's antenna be vertical or
horizontal to obtain the best receptio?

A) vertical B) horizontal C) doesn't matter
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2

Exam 8A

Name___________________________________

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

1) I am wearing glasses to correct my near-sightedness. Which of the following statements most
accurately describes the lenses in my glasses?

A) The radii of the two sperical lense surfaces must have opposite sign.
B) The radii of the two spherical lense surfaces must be equal but have opposite sign.
C) The radii of the two spherical lense surfaces must be equal and same sign.
D) The radii of the two spherical lense surfaces must be such as to provide for a negative focal

length.
E) The radii of the two spherical lense surfaces must be same sign but different size, with the

larger radius being closer to my eye.

1)

2) A double slit interference experiment is done in a water tank, often called a "ripple tank"
because of the water waves looking like ripples o the water surface. The slits are 3.5cm apart,
and a viewing screen is 0.8m from the slits. The wave speed is 0.12m/s, and the frequency
12Hz. How far from the center of the screen will the first maximum be found?

A) 2cm B) 5cm C) 10cm D) 20cm E) 40cm

2)

3) 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

3)

4) You look through a lense on this page and see the words magnified. Is the image you observe
real or virtual?
Is the lens concave or convex? (convex=fatter in the center; concave=fatter at the edges)

A) real image; concave lense B) virtual image; concave lense
C) real image; convex lense D) virtual image; convex lense

4)

5) To the unaided eye, the planet jupiter has an angular diameter of 50 arc seconds. What will be
its angular size when viewed through a 1m focal length refracting telescope with an eye piece
whose focal length is 40mm?

A) 100 arc seconds B) 500 arc seconds
C) <1 arc seconds D) 1250 arc seconds

5)

6) I put on reading glasses in order to read the newspaper. Which of the following describes best
the optics of the situation.

A) The lenses in my glasses produce a real image further away from the newspaper. My eyes
focus on that image made by my glasses. My eyes focus on that real image, and produce a
focused picture on my retina.

B) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be in front of the retina, and thus apear unfocused to me.

C) The lenses in my glasses image the newspaper on my retina. Without them, the image
would be behind the retina.

D) The lenses in my glasses produce a virtual image further away than the newspaper. My
eyes focus on that virtual image, and produce a focused picture on my retina.

6)
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You are shining light with a wavelength of 430nm on a 5-slit apparatus  
with slit spacing of 1 micron. At what angle from the center do you find the  
3rd dark fringe? 
a) 5 degrees  b) 10degrees c) 15 degrees d) 20 degrees e) 25 or more degrees 
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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
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