THEORY OF RELATIVITY — FINAL QUIZ
JUENE T 2081

Name:

Below are short questions and problems. Answer to the best of your
ability. All equations and constants you need are on a separate sheet.

VERY short answers. Each worth 1 point.

1. According to special relativity, if a ship moving at v = .99999¢
fires a laser beam what will a stationary observer measure the
laser beam’s speed to be? What does the ship measure the laser
beam’s speed to be?
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2. The equation E = mc® is often given in popular descriptions of
Special Relativity. Is it correct for moving masses?
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3. According to special relativity, what two speed measurements will
observers always agree on?
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_ nertial observers in Newton’s theory are related by what type of
coordinate transformation (the name, although feel free to write
the equations)? What coordinate transformation relates inertial
observers in special relativity?
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. Suppose I am in an inertial frame and you move at a speed v =
10m/s relative to me. Are you an inertial observer?
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. List some ways our life would be different if the speed of light
were 80km/hour.
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. What is the resolution to the twin paradox?
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. Suppose the Michaelson-Morley experiment discovered a?ether. If , } IMe
the aether wind moved at exactly the speed of light and you fired a ot o
laser into the aether wind what would light’s speed be? (Hint: this O‘F fk& Tw
is before special relativity physics, think of the airplane problem). \ W\ O_h\ sin.

¢/




9. You are describing the motion of a car. When will it become
important to include special relativistic effects?
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10. Why does the Foucault pendulum appear to rotate throughout
the day?
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11. We observe many muons on Earth, yet the muon’s half-life sug-
gests those created in the upper atmosphere should not make it
to sea level. How is this possible?
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12. According to special relativity, if you continue to push a ball by
applying a constant force at some point you can hardly increase
the velocity, yet you continue to do work on the ball. Where does
this extra energy go?
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13. Equivalence of inertial and gravitational mass was suggested long
before Einstein. Einstein takes this a step further with the strong
equivalence principle. What is strong equivalence principle?
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14. A consequence of the strong equivalence is that light bends in a
gravitational field. What startling suggestion did this lead Ein-
stein to make about our spacetime geometry?
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15. While sitting in this room taking this quiz, do you think your
head or feet have aged quicker? Or neither?
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16. Suppose you take a long voyage to a distant star and return home.
You are paid at an hourly rate. Will you be paid more going by
the Earth’s clock or the ship’s clock?
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17. (BONUS) Nobody calls Marty McFly this name?
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