A reference frame that moves with constant velocity with respect to an
inertial frame is itself also an inertial frame, since Newton’s laws hold in it as
well. When we say that we observe or make measurements from a certain refer-
ence frame, it means that we are at rest in that reference frame.

Relativity principle: Both Galileo and Newton were aware of what we now call the relativity
the laws of physics principle applied to mechanics: that the basic laws of physics are the same in all
l;,“‘”‘:(f(;J;%;',:z‘i{fgl:;i:.i(f!;; f::{::’: inertial reference.frames. Yot_l may have recogpixe.d its validity in .everyday life.
‘ ' For example, objects move in the same way in a smoothly moving (constant-
velocity) train or airplane as they do on Earth. (This assumes no vibrations or
rocking which would make the reference frame noninertial.) When you walk,
drink a cup of soup, play pool, or drop a pencil on the floor while traveling in a
train, airplane, or ship moving at constant velocity, the bodies move just as they
do when vou are at rest on Earth. Suppose you are in a car traveling rapidly at
constant velocity. If you release a coin from above your head inside the car, how
will it fall? Tt falls straight downward with respect to the car, and hits the floor
directly below the point of release, Fig. 26-2a. (If you drop the coin out the
car’s window, this won’t happen because the moving air drags the coin
backward relative to the car.) This is just how objects fall on the Earth—straight
down—and thus our experiment in the moving car is in accord with the rela-
tivity principle.

FIGURE 26-2 A coin is dropped by a person in a moving car. The upper views
show the moment of the coin’s release, the lower views are a short time later,

(a) In the reference frame of the car. the coin falls straight down (and the tree
moves to the left). (b) In a reference frame fixed on the Earth, the coin follows a
curved (parabolic) path.
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Note in this example, however, that to an observer on the Earth, the coin
. CAUTION follows a curved path, Fig. 26-2b. The actual path followed by the coin is
I aws are the same b different as viewed from different frames of reference. This does not violate
paths mav be different in different the relativity principle because this principle states that the laws of physics
reference frames  are the same in all inertial frames. The same law of gravity, and the same laws
of motion, apply in both reference frames. And the acceleration of the coin is
the same in both reference frames. The difference in Figs. 26-2a and b is that
in the Earth’s frame of reference, the coin has an initial velocity (equal to that
of the car). The laws of physics therefore predict it will follow a parabolic path
like any projectile (Chapter 3). In the car’s reference frame, there is no initial
velocity, and the laws of physics predict that the coin will fall straight down.
The laws are the same in both reference frames, although the specific paths
are different.
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