Chapter 15-SpecIal Relativity - Space and Time 
Preliminary Assessment Take Home 2

51) A friend is riding on the back of a truck that is going away from you at 40 km/hr. After the truck passes, your friend throws a ball toward you at 60 km/h relative to her. How fast is the ball going relative to you?

52) If you are moving in a high-speed spaceship relative to the earth, would you notice that clocks are running slower? Would you be able to do more in an hour than you normally could?

53) When you approach a light source, what happens to the wavelength of the light you observe?

54) Light is different from objects with mass, in that no matter how fast the source of light is moving, the emitted light has what property?

55) According to the special theory of relativity, all laws of nature are the same in reference frames that move in what way?

56) Suppose we observe light bouncing back and forth between two vertical clock mirrors in a spaceship that is whizzing past us at a very high speed. Compared to what the person in the spaceship sees, we see the spaceship clock as running fast or slow? Why?
57) Is it true, that in some reference frame in the universe, you, right now, are traveling at a speed close to the speed of light? Explain.

58) The frequency of a light source doubles as the light approaches you. As the same light source moves away from you at the same speed, what happens to its frequency? Be specific.

59) Clocks on a spaceship moving very fast appear to run slow when viewed from what frame of reference? They appear to be running normally from what frame of reference?

60) A spaceship moves away from a space station at one-half the speed of light. If a person in the space station flashes a light beacon, people in the ship will see light traveling toward them at what speed?

61) When we move around through space, how does the motion affect the rate at which we move through time?

62) Are we looking into the past when we look at starlight? How about when we look at an object in the room? Explain.

63) When you approach a light source that in turn is moving towards you, what happens to your speed relative to the emitted light waves?

64) What did Einstein reason concerning how a spaceship can measure its speed?

65) Compared to earth time, is there is a physical slowing of time when you travel at relativistic speed? How about at everyday speeds?

66) As a blinking light source approaches you at an increasing speed, what happens to the frequency of the flashes?

TRUE/FALSE. If true, mark “A”, If false, mark “B” on the Scantron

67) Does the speed of light in empty space depend on the motion of the source or of the observer? State the postulate of special relativity that defines this situation.

68) Whenever we move, do we alter the rate at which we move into the future? Explain.

69) Is it possible in principle for a space traveler to travel the great distance to the center of our galaxy and back in the traveler’s own lifetime? Explain why or why not.
70)
Is time dilated more at higher or lower rates of speed?

71)
State the first postulate of special relativity.

72) Is there a physical experiment we can do inside a secluded room to determine our state of accelerated motion? If so, describe it.

73) Is there a physical experiment we can do inside a secluded room to determine our state of uniform motion? If so, describe it.

74) Just as it is possible to travel around in a spaceship and come back to earth at a time much further in the future, is it also possible to travel around and come back to earth at some time in the past? Why or why not?

75) If a person takes a ride on a fast-moving spaceship, would she return to earth older or younger than she would if she had stayed on earth for the same length of time?

76) Describe what Einstein mean by “space-time”.

