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1. James travels at high speed from the Earth to the star Alpha Centauri, four light years away. In James’s frame

a. the trip takes more time than it does in the Earth’s frame.

b. James travels to Alpha Centauri over a length that is shorter than four light years.

c. clocks on Earth and on Alpha Centauri are synchronized.

d. Alpha Centauri travels to James over a length that is shorter than four light years.

Answer: d — length contraction.

2. A reference frame attached to the earth:
a. is an inertial frame by definition
b. is an inertial frame because Newton’s laws are applicable in the frame
c. cannot be an inertial frame because the earth is revolving round the sun
d. cannot be an inertial frame because the earth is rotating about its own axis.

Answer: d

3. Choose the right option given:
a. Clock on the earth moves faster relative to a clock on a spacecraft travelling away from the earth at 30000 m/s

b. The clock onboard the space craft moves faster relative to the clock on the earth

c. Both move faster relative to one another 
Answer: a

4. Which of the following statements are true? (Give the letters, i.e. ACD)

A) One can calculate non relativistically when the kinetic energy of an object is large compared with the rest energy of the object.

B) The proper time interval is the shortest time interval measured in an inertial reference frame.

C) The proper length of a meter stick is not always a meter.
D) The total kinetic energy of a body is limited, since its speed can never exceed `c'.
E) A moving clock runs slow.
F) The length along the direction of motion of moving objects is shorter than when they are at rest.
G) Relativistic effects are especially important when speeds are close to the speed of light.

Answer: B, E, F, G
5. 
At what speed the mass of an object will be double of its value at rest? (c=3 x 108 m/s)
6.
What is Galilean transformation? Derive all equations. Find out the equation u’ = u - v for the velocity of the particle, where u is the velocity of S frame, u’ is the velocity in S’ frame and v is the velocity of S’ frame with respect to S frame.
7.
How are the negative results obtained from the Michelson-Morley experiment interpreted?

8.
How much energy could theoretically be obtained by the annihilation of 1gm of matter?

9.
Explain the length contraction in special theory of relativity. What is proper length?

10.
Derive Einstein mass energy relation E = mc2, considering the variation of mass with velocity.

11.
Deduce the variation of mass with velocity according to the theory of relativity.

12.
State the fundamental postulates of the special theory of relativity and deduce the Lorentz transformations equation of space and time.

13.
Prove that x2 + y2 + z2 = c2 t2 is invariant under Lorentz transformation.

14.
What is time dilation in special theory of relativity? Derive the expression (t ’ =        (t      p  









       


               (1-v2/c2)1/2

for the same, where the symbols have their usual meanings.

15.
A distant galaxy in the constellation Hydra is receding from the earth at 6.12 x 107 m/s. By how much is a green spectral line of wavelength 500 nm emitted by this galaxy shifted toward te red end of the spectrum?
16.
An electron is moving with speed 0.99c. What is its total energy? Find the ratio of Newtonian kinetic energy to the relativistic energy?

17.
Deduce the rest energy of an electron in joules and in electron volts (m = 9.1 x 10-31kg; c = 3 x 108 m/s). Also deduce the speed at which the total relativistic energy becomes 1.25 times the rest energy.

18.
Calculate the percentage contraction in the length of a rod with a speed of 0.8c in a direction at angle 600?
