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PHYS 22: Chap. 26, Pg 1

Free Fall

PHYS 11: Chap. 2, Pg 2

ConcepTest 3(Post) Free Fall

0 of 5

A ball is thrown straight up into the 
air. At the top of its rise (maximum 
height), what is the magnitude of 
the ball’s acceleration?

What is the velocity of 
the ball at that point?

1. a > g
2. a = g
3. 0 < a < g
4. a = 0
5. a < 0 

PHYS 11: Chap. 1, Pg 3

ConcepTest 2(Post) Kinematics

0 of 5

What is the direction of the 
velocity and the acceleration 
for the ball in the following 
stop-action photo?

1. v is up, a is up
2. v is up, a is down
3. v is down, a is up
4. v is down, a is down
5. hmm, I just don’t know

ConcepTest 5(Post) Free Fall

0 of 5

A rock is thrown straight down from 
a bridge.  Immediately after being 
released, what is the magnitude of 
the rock’s acceleration?

Follow-up:  Just before 
hitting the river, what is 
the rock’s acceleration?

1. a > g
2. a = g
3. 0 < a < g
4. a = 0
5. a < 0 

w = 15.6 cm
w/2 = 7.8 cm
t = 0.126 s PHYS 21: Chap. 2, Pg 6
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PHYS 21: Chap. 2, Pg 7

Is this right?

50 ft = 15.2 m
v = 17.3 m/s

87 mi/hr = 38.9 m/s

PHYS 11: Chap. 2, Pg 8

see page 51 

PHYS 11: Chap. 2, Pg 9 PHYS 11: Chap. 2, Pg 10

PHYS 21: Chap. 2, Pg 11

t = 14 s

Can you represent this 
problem graphically?

x

t

A policeman hiding behind a billboard sees a speeding 
car zoom by him at a constant speed of 35 m/s. The 
policeman starts from rest and takes up the chase, 
accelerating at 5 m/s2 until he catches the culprit.  

How long does it take him to catch the speeding car?

PHYS 21: Chap. 2, Pg 12

t = 14 s
=

Can you represent this problem graphically?

x
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A policeman hiding behind a billboard sees a speeding 
car zoom by him at a constant speed of 35 m/s. The 
policeman starts from rest and takes up the chase, 
accelerating at 5 m/s2 until he catches the culprit.  

How long does it take him to catch the speeding car?

7 8

9 10

11 12



1/19/2022

3

PHYS 21: Chap. 2, Pg 13

t  =  14
t  >  14
t  <  14

14 s

ConcepTest 6(Post)Speeding Ticket!

0 of 5

The policeman catches the speeder 
at t = 14 s, as seen on the left.  
At what time does the policeman 
have the same velocity as the 
speeder, as seen on the right?

1. t < 14 s

2. t = 14 s
3. t > 14 s

14 s

PHYS 21: Chap. 2, Pg 15

area under v vs. t curve = displacement

area = height ꞏ width
= v∙t
= displacement!

area = ½ base ꞏ height
= ½ t∙vf
= ½ t∙at = ½ a(t)2

= displacement!
PHYS 21: Chap. 2, Pg 16
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PHYS 21: Chap. 2, Pg 17

This is the v vs. t graph for a moving object whose 
initial position is x0 = 20 m.  Find the object’s position, 
using the geometry of the graph, at the following times:

2.14

a) at t = 3 s:

b) at t = 5 s:

c) at t = 7 s:

What can you say about the motion between t = 5 s 
and t = 7 s?  What has happened in that time interval?

x = 50 m

x = 67.5 m

x = 67.5 m

PHYS 21: Chap. 2, Pg 18

This is the v vs. t graph for a moving object whose 
initial position is x0 = 20 m.  Find the object’s position, 
using the geometry of the graph, at the following times:

2.14

a) at t = 3 s:

b) at t = 5 s:

c) at t = 7 s:

What can you say about the motion between t = 5 s 
and t = 7 s?  What has happened in that time interval?

3 x 10
5

5 5
2.5

x = 50 m

x = 67.5 m

x = 67.5 m

13 14

15 16

17 18



1/19/2022

4

PHYS 21: Chap. 2, Pg 19

A driver has a reaction time of 0.5 s, and the 
maximum deceleration of her car is 6 m/s2.   
She is driving at 20 m/s when suddenly she sees 
a deer in the road 50 m in front of her.  

Can she stop the car in time to avoid the deer?  

xtot = 43.3 m

2.45 PHYS 21: Chap. 2, Pg 20

xtot = 43.3 m

mxxxtot 3.4321 

A driver has a reaction time of 0.5 s, and the 
maximum deceleration of her car is 6 m/s2.   
She is driving at 20 m/s when suddenly she sees 
a deer in the road 50 m in front of her.  

Can she stop the car in time to avoid the deer?  
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PHYS 21: Chap. 2, Pg 21

A model rocket is launched straight up with constant 
acceleration a.  It runs out of fuel at time t.  

You need to figure out the maximum height that the 
rocket reaches. 

What is your strategy for solving this problem?  
Outline the steps that you would follow to solve it. 

2.22 PHYS 21: Chap. 2, Pg 22

Bill can throw a ball vertically at a speed 
1.5 times faster than Joe can throw it.  

How many times higher will Bill’s ball go, 
as compared to Joe’s ball?

2.25 times higher

PHYS 21: Chap. 2, Pg 23
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Bill can throw a ball vertically at a speed 
1.5 times faster than Joe can throw it.  

How many times higher will Bill’s ball go, 
as compared to Joe’s ball?

2.25 times higher
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Joe’s throw:

Bill’s throw:

PHYS 21: Chap. 2, Pg 24

You are standing on the roof of a building, 30 m above the 
ground.  You drop a ball off the roof – it leaves your hand 
with zero velocity.  
When the ball is halfway to the ground, you throw a second 
ball downward such that this second ball reaches the ground 
at the same  time as the first ball.

With what speed did you have to throw the second ball?

v = 38.1 m/s

19 20
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PHYS 21: Chap. 2, Pg 25

You are standing on the roof of a building, 30 m above the 
ground.  You drop a ball off the roof – it leaves your hand 
with zero velocity.  
When the ball is halfway to the ground, you throw a second 
ball downward such that this second ball reaches the ground 
at the same  time as the first ball.

With what speed did you have to throw the second ball?

v = 38.1 m/s
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PHYS 21: Chap. 2, Pg 26

A rock is thrown vertically upward with a speed of  
19 m/s.  Exactly 1.0 s later, a ball is thrown upward 
along the same path with a speed of 27 m/s.

a) At what time will they hit each other?

b) At what height will the collision occur?

t = 1.79 s

h = 18.3 m

What would happen if the order is reversed, i.e., 
if the ball is thrown 1.0 s before the rock?

PHYS 21: Chap. 2, Pg 27
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A rock is thrown vertically upward with a speed of  19 m/s.  
Exactly 1.0 s later, a ball is thrown upward along the same 
path with a speed of 27 m/s.
a) At what time will they hit each other?
b) At what height will the collision occur?

t = 1.79 s

h = 18.3 m
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solve for t (involves some algebra)

then put your value for t back into 
Eqn. 1 or Eqn. 2 to find the height

PHYS 21: Chap. 2, Pg 28

A ball released from rest on an inclined plane accelerates 
down the plane at 2 m/s2.  Fill in the table below with the 
ball’s velocities at the indicated times.
(Do not use a calculator!  Approach this question conceptually.)

2.23

PHYS 21: Chap. 2, Pg 29

A ball released from rest on an inclined plane accelerates 
down the plane at 2 m/s2.  Fill in the table below with the 
ball’s velocities at the indicated times.
(Do not use a calculator!  Approach this question conceptually.)

2.23

2
4  
6  
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10

PHYS 21: Chap. 2, Pg 30

For the v vs. t graphs, draw corresponding a vs. t graphs.
Draw a motion diagram for each case.

2.17

25 26

27 28
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PHYS 21: Chap. 2, Pg 31

For the v vs. t graphs, draw corresponding a vs. t graphs.
Draw a motion diagram for each case.

2.17 PHYS 21: Chap. 2, Pg 32

For the a vs. t graphs, draw corresponding v vs. t graphs.
Describe the motion in words.  Assume that v0 = 0.

2.18

PHYS 21: Chap. 2, Pg 33

For the a vs. t graphs, draw corresponding v vs. t graphs.
Describe the motion in words.  Assume that v0 = 0.

2.18

31 32
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