Chapter 26: Relativity
College Physics

Chapter 26

relativity

Problems


1.
The time required for the optical signal to reach the station, as measured by an observer at rest relative to the station (the stationmaster) is
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Measured by the same observer, the time needed for the train to arrive is 
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The difference in the arrival times is 
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11.
(a)
The proper length is 
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 The length observed by the pilot is
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(b)
Since the speed of the UFO is constant relative to the Earth, the time is found using the equation
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(c)
As seen by the pilot, the distance traveled is 79 m and the speed is 0.50c, so the time required is
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21.
Since the ships are approaching the Moon from opposite directions, we use a coordinate system relative to the Moon such that one ship (ship A) approaches from the left at a speed 0.60c, and the other ship (ship B) approaches from the right at speed 0.80c. The velocity of ship A relative to ship B is written 
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 The velocity of ship A relative to the Moon is 
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 then the velocity of ship B relative to the Moon is 
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 Using the relativistic velocity transformation equation, we have 
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 so the relative speed measured by a passenger on either ship is 0.946c.

29.
(a)
The magnitude of the momentum is calculated using the component form of Equation (26-6).
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(b)
To find the time needed to bring the body to rest, use the equation relating the impulse to the change in momentum, 
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37.
Calculate the total energy of the electron.
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49.
(a)
To calculate when the signal will arrive at Earth, we must first find the elapsed time (as measured by an observer on the Earth) before the signal leaves the ship, then add the amount of time the signal takes to travel back to the Earth. The elapsed time before the signal leaves the ship is 
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The time needed for the signal to travel back to Earth is 
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The total time is
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(b)
The situations in parts (a) and (b) are symmetric. So, the time required is the same, 
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65.
If K is much larger than 
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Using Equation (26-10), we have

[image: image26.wmf]E

2

=

E

0

2

+

(

pc

)

2

E

2

-

E

0

2

=

(

pc

)

2


Since 
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 The equation becomes

[image: image30.wmf]22

(),

Epc

»

 or 
[image: image31.wmf].

Epc

»

















2
1

_1101205463.unknown

_1101208698.unknown

_1101210292.unknown

_1101214555.unknown

_1101214559.unknown

_1101210341.unknown

_1101210355.unknown

_1101210365.unknown

_1101210325.unknown

_1101208746.unknown

_1101210283.unknown

_1101208708.unknown

_1101206642.unknown

_1101207338.unknown

_1101208680.unknown

_1101206648.unknown

_1101205553.unknown

_1101206577.unknown

_1101205495.unknown

_1101135942.unknown

_1101205425.unknown

_1101205454.unknown

_1101205408.unknown

_1096379130.unknown

_1101135093.unknown

_1101135102.unknown

_1101135080.unknown

_1095167000.unknown

_1095495975.unknown

_1095497088.unknown

_1095166382.unknown

