Therefore, when a spaceship is traveling close to the speed of light, its inhabitants wifi appear to age more slowly and, in fact, all events will occur more slowly from the perspective of an Earth-based observer.

In physics, astronomical distances are often written with the unit light-years, (ly). A light-year is the distance light travels in 1 year. It is equivalent to

9.46 X 1015 m.

Solved Examples

Example 1: Farmer MacGregor is throwing bales of hay off the back of his hay wagon with a speed of 3 rn/s relative to the wagon, which is pulled by a tractor moving forward with a speed of 7 m/s. With what horizontal velocity do the bales of hay hit the ground?

Solution: First, consider the direction of each of the velocities and treat them as vectors. Relative to the truck, the bales of hay are traveling at 3 m/s. However, relative to the ground, the speed is somewhat different, as shown.

7m/S

4 m/s
3m/s

v = 7 m/s -  3 m/s = 4 m (in the direction of the tractor’s motion)

Example 2: Monty is being pulled in his wagon with a speed of 2 m/s when he tosses in front of the wagon a Frisbee whose speed is 5 m/s relative to the ground. Neglecting air resistance, how fast is the Frisbee moving when his dog, Snoopy, catches it in his mouth?

Solution: The wagon is moving at 2 m/s while the Frisbee travels an additional 5 m/s in the same direction. Therefore,

2 m/s
7m/s
v = 2 m/s + 5 m/s = 7 m/s forward, relative to the ground.
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A light beam takes 3.0 X 10—8 s to bounce back and forth vertically between two mirrors inside a moving spaceship, according to an observer on board the spaceship. How long would the beam take according to Gerard, a stationary observer on Earth, if the spacecraft were moving directly overhead in a direction perpendicular to the line of sight with a speed of 0.60c?

Solution: The number 0.60c in the exercise means that the speed of the spacecraft is 6/10 the speed of light. The speed of light is represented with the letter c.

Given: z = 3.0 x 10—8

v
0.60c

___________
3.0 X_10—8_s
__________ __________

Solve: t = _________ = ______________
_______

V’i — (v2/c2)
\/j—::_ {(0.60c)2/c2]

= 4.7 X 10 s

Therefore, if the spacecraft is traveling at 0.60c, a time interval of 3.0 X 10—8

according to the clocks on the spacecraft actually takes 4.7 X 10—8 s according

)
to the clocks on Earth.

Practice Exercises

Exercise 1: Fiona is on her way home from France but she must leave her new-found love, Pierre, behind. As Fiona’s train pulls out of the station at 4 m/s, Pierre tosses Fiona a bouquet of flowers with a speed of 6 rn/s. According to Fiona, how fast are the flowers moving when she catches them?

)
Answer:

Example 3:

)

Unknown: t =?
to

Original equation:
=
— (v

— 3.0 x 10—8 — 3.0 x 10—8 s
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