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1. Two clocks located at the origin of the and systems (which have a relative speed are
synchronized when the origins coincide. After a time an observer at the origin of the system
observes the clock by means of the telescope. What does the clock read?

Hint: it takes time for signal from clock to arrive to the origin of

The signal that arrives at the origin of at has started at time at the distance from the
origin and travels with the speed of light . Therefore,

and

At the same time, the clock in is slower (moving frame) and it reads

Notice that as .

2. The relativistic momentum is given by

Evaluate the three-dimensional force vector

a) when the velocity changes only in direction (that is, suppose the force is perpendicular to the
velocity);

b) when the velocity changes only in magnitude (that is, the force is parallel to the velocity);

: The motion is one-dimensional - can choose all vectors along, say, -axis.

c) in general case, when the velocity changes both in magnitude and direction (check that you
obtain a) and b) under proper assumptions).

: .

a)

b)
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c)

Cases a) and b) follow from

and

respectively.

3. Consider an in�nitely long continuous string with tension . A mass is attached to the string
at . If a wave train with velocity is incident from the left, show that the
re�ection and transmission occur at and that the coefficients are given by and

where .

: the wave equation is

and the boundary conditions at are as follows:

is the incident and re�ected waves and

is the outgoing wave. The re�ection and transmission coefficients are and
respectively. From the b.c.

whereof

and


