

General Relativity
1. A plastic water bottle has a small hole in the cap.  It is turned upside down and dropped with the hole uncovered. What happens to the water as the bottle falls?
a)  It pours out at the same rate as when the bottle is stationary.
b)  It pours out more slowly than when the bottle is stationary. 
c) It pours out faster than when the bottle is stationary.
d)  It stays in the bottle.
2. A plastic water bottle has a small hole in the cap and is turned upside down.  It is thrown upwards with the hole uncovered. What happens to the water while the bottle is in the air?
a)  It pours out on both the way up and down. 
b)  It stays in the bottle.
c)  It pours out only on the way up.
d)  It pours out only on the way down.
3. A cup of water is on a tray. The tray is swung rapidly in a horizontal circle. The water stays in the cup and the cup stays on the tray because there  is a large acceleration
a)  inwards which resembles a large gravitational field outwards.
b)  outwards which resembles a large gravitational field outwards.
c)  inwards which resembles a large gravitational field inwards.
d)  outwards which resembles a large gravitational field inwards.
4. Figure 1 shows the positions of a rocket every 100 ns, going from left to right. The rocket is moving up at a constant velocity. Bob is at the rear and sends pulses of light towards Alice in 
the nose of the rocket every 100 ns. How often does Alice receive the pulses?
a)  every 100 ns
b)  more frequently than 100 ns

c) less frequently than 100 ns
5. Figure 2 shows the position of the same rocket when it is accelerating upwards. How often does Alice receive the pulses now?

a) every 100 ns

b) more frequently than 100 ns

c) less frequently than 100 ns

6. The rocket is stationary in a constant gravitational field. How often does Alice receive the pulses now?

a)  every 100 ns
b)  more  frequently than  every 100 ns

c) less frequently than every 100 ns
7. General relativity states that the ratio of the times elapsed for Alice and Bob is tA/ tB  = 1 – (g∆h)/c2, where  g = 9.8 m/s2, ∆h is the rocket’s height and  c is the speed of light. In 1960, an experiment was done to test this relationship. Pulses of light were sent from the top floor of a building to the basement, a distance of 20 m. How large is the relativistic  effect  (g∆h)/c2  in this case?
a)  2X10–9 
b)  2 x 10–12 
c)  2 x 10–15 
d)  2 x 10–18
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Figure 1 Rocket moving with constant velocity
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Figure 2 Rocket moving with constant acceleration
