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SUVAT Homework 2

A young man throws a ball vertically upwards at a velocity of 20 m/s ; it travels a distance of 20.4 m in before reaching the top, ignoring air resistance,
a. calculate the time it took for the ball to reach the top Ⓑ.
b. calculate the velocity of the ball when it falls back to its original throwing height © 
c. find the velocity of the ball at 5 seconds
       BONUS: find the distance the ball travelled 5 seconds after it was thrown. 
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Hint: consider throwing the ball up and the ball falling from the highest point as two separate events.
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Freely Falling Objects

SENER- S8 Not a Bad Throw for a Rookie! ®

A stone thrown from the top of a building is given an initial velocity
of 20.0 m/s straight upward. The stone is launched 50.0 m above the

a,g= —9.80 m/s*
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ground, and the stone just misses the edge of the roof on its way down !
as shown in Figure 2.14. A
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(A) Using tz = 0 as the time the stone leaves the thrower’s hand 0

at position ®, determine the time at which the stone reaches its max- f)‘n o
20.0 m/s

imum height. 9.80 m/s*

®

u,0= —200m/s
d,0= —9.80 m/s?

SOLUTIO

have experience with dropping  velocity, and acceleration values at
objects or throwing them upward  various times for a freely falling stone
and watching them fall, so this  thrown initially upward with a velocity
problem should describe a familiar % = 200 m/s. Many of the quantities

experience. To simulate this situa-
tion, toss a small object upward and
notice the time interval required

in the labels for points in the motion
of the stone are calculated in the
example. Can you verify the other val-

! ! ues that are not?
for it to fall to the floor. Now imag-

ine throwing that object upward
from the roof of a building.

Categorize Because the stone is in free fall, it is modeled as a particle under
constant acceleration due to gravity.

Analyze Recognize that the initial velocity is positive because the
stone is launched upward. The velocity will change sign after the stone
reaches its highest point, but the acceleration of the stone will always be
downward so that it will always have a negative value. Choose an initial
point just after the stone leaves the person’s hand and a final point at
the top of its flight.

Use Equation 2.13 to calculate the time at which the
stone reaches its maximum height:

Substitute numerical values, recognizing that = 0 at point

il
I
I
|
|
i
I
i
I
I
I
i
i
I
|
i
:
|
i
Conceptualize You most likely  Figure 2.14 (Example 2.10) Position, !
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© tp=500s
yo = —225m
9e= —20.0m/s
d,p= —9.80 m/s?

1p="583s
~50.0m
® vo= —37.1m/s
a,e= —9.80 m/s*





