Relativity 2

1. Calculate the mass of an electron when moving at the following speeds:

(a) 0.1 c

(b) 0.5 c

(c) 0.9 c

(d) 0.99 c

Rest mass of the electron = 9x10-31 kg.

2. Calculate the apparent length of a 4 m long milk delivery van if it is moving relative to the observer at:

(a) 0.25 c

(b) 0.999 c
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3. Give one "simple" difference between the special theory and the general theory of relativity concerning the type of motion of the frames of reference.

4. (a) What is meant by the principle of equivalence?

(b) give an example of this.

5. What happens to a beam of light in a strong gravitational field?

6. How has the effect that you described in question 5 been observed?

7. What does general relativity predict about the space near massive objects?

8. What is meant by gravitational lensing?

9. What happens to time in an intense gravitational field?

10. What was thought to be the cause of the motion of the perihelion of Mercury?

11. (a) What was the difference between  the predicted and actual readings originally attributed to?

(b) What was the final (modern) explanation for this difference?

12. Explain the phenomenon of gravitational red shift.

