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Example: A ball is thrown up with a initial velocity of 12 m/s.
Evaluate the maximum height reached by the ball, as well as
the time it takes to reach that peak.
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With the initial conditions at t=0 given by y, = 0 and v, = 12 m/s the
equati?n of motion takes the form:
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Question: What is the velocity of the ball when it passes through
the coordinatesy =5 cm.
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The following example is to illustrate how a given problem can
be solved in two systems of references, still obtaining
compatible results.

EXAMPLE

A PH-211 student, who is at an elevator ascending at constant
speed of 10 m/s (relative to the floor,) throw a ball vertically up
with a initial velocity of 20 m/s (relative to the student in the

elevator.) Question: What is the maximum height above the
ground reached by the ball?
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e Firs, let’s figure out the equation of motion for the particle,
with respect to an observer in the floor.
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¢ \When the ball reaches its maximum height, its velocity must
be zero (with respect to the floor.)

vZ = (30 m/s) ? -2g (y -30 m)
V=0 when Y=y
(y-30m) = (30m/s)? /2g =4.6 x10 m

y=7.6x10m



Question:
When the ball reaches Ymax (with respect to a reference to the
floor) the velocity is zero (again, with respect to the floor.) But at
that instant, the PH-211 student (who is riding the elevator) will
state that the velocity of the ball is NOT zero. Is the PH-211
correct?

The answer is affirmative

Question: How long does it take for the ball to return and hit
the floor of the elevator?

That is, what is the total travel time of the ball since leaving the
PH-211 student’s hand and hitting the elevator’s floor
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