Modern Physics
55) Imagine that you are flying on an airliner on a long flight to Europe, at a constant speed on 300 m/s.
a) You throw a ball towards the back of the plane at 20 m/s. You then shine a beam of light towards the back of the plane. How will these two things—the ball and the light—appear to move, from the earth’s frame of reference? Explain any differences. 
Let’s assume that the airliner is heading East at a constant velocity of 300 m/s. When I throw the ball towards the back of the plane which is West from my inertial frame of reference, the observer from the earth’s reference frame will see the ball slow down in velocity but the ball’s net motion will still be East. Because the vector of velocity towards East is bigger than the West. 
Plane’s velocity: 300 m/s [E]
Ball’s velocity: 20 m/s [W]
Net velocity: 300 m/s [E] – 20 m/s [E] = 280 m/s [E] (air plane)
However, when I shine a beam of light towards the back of the airplane, the person from the earth’s frame of reference will see the light beam travel at the speed of light C just as I’d see the light move away from me at the speed of light C from my inertial frame of reference (Assuming I’m on the plane and travelling at a constant velocity of 300m/s [E]). This is due to the fact that the velocity of the objects depend on the inertial frame of reference while the speed of light is independent to any particular frame of reference and travels c = 3.00 x 108 m/s in all reference frames. 
55b) Would you expect your watch to be affected by time dilation? Explain your reasoning. 
I’d not expect my watch to be affected by time dilation because the difference in speed between the airplane and the speed of light is so large that it is practically impossible for my watch to be affected by such a miniscule amount of time dilation. However, the effect of time dilation may be extremely small but they are real and can be measured with the aid of sophisticated tools such as an atomic clock etc. 
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