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• Homework
– Written homework #5 due on Monday (@ start of class)

– Online homework #5 due on Tuesday (by 8 am)
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Force and Motion

... is a push or 

pull. 
... acts on an 

object. 

... requires an 

agent. 

... is a vector. ... is a contact force or a  

long-range force. 

A force... CAUSE EFFECT

acceleration

How are force and
motion related?
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Connection between motion and force
Mass = property of an object that determines

  how it accelerates in response to
             an applied force

Units of Force:  1 Newton = (1 kg) x (1 m/s2)
      from 

 

F net = m
 

a 

Newton’s Second Law 
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Net Force Question

Three forces act on an object. 

In which direction does the object accelerate? 

PRS
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Free-body Diagrams 
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A ball, hanging from the 

ceiling by a string, is pulled 

back and released. Draw a 

free-body diagram just after 

the ball is released. 

Free-Body Diagram Example 

x 

y 

Weight w 

Tension T 

F
net

 

 

wy 

Along string (y axis): 

    net force = 0 

    i.e. T = wy = w cos  

  net force is along x 
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Block A hangs from the ceiling by a rope. Another block B hangs 

from A. Identify the forces acting on A. 

Identifying Forces:  Example 2 

A

B 
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Free-Body Diagram Question
An elevator suspended by a cable is moving upward and slowing to a 

stop. Which free-body diagram is correct? 

PRS
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w

w

T
T

F =Fnet= w+T = ma

Fnet

Free-Body Diagram Example
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w

wT

F =Fnet= w+T = ma

Fnet

Free-Body Diagram Example

T

Fnet

Rock moving up
but slowing down

a
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Newton s 2nd Law Question

Which of the following situations does NOT require that a 

net force act on the object? 

A. An object speeding up. 

B. An object changing its direction. 

C. An object moving in a circle with constant speed. 

D. An object first recedes, then comes towards you. 

E. All of the above require a net force.  

PRS
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Force and Motion Sample Problem
In a grocery store, you push a 12.5-kg shopping cart with a force of 14.0 N. 

If the cart starts at rest, how far does it move in 3.00 s? 

vx( ) f = vx( )i + ax t

vx( ) f
2
= vx( )i

2
+ 2ax x

x f = xi + vx( )i t +
1
2 ax t( )

2

ti = 0

xi = 0

vx( )i = 0

ax = ?

t f = 3.0s

x f = ?

vx( ) f = ?

ax = ?
Use  x f = xi + vx( )i t +

1
2 ax t( )

2

 but ax = ?

Use  Fx = max

  ax =
Fx
m
=

14.0N
12.5kg

=1.12m /s2

x f = 0 + 0 3.0s( ) + 1
2 1.12m /s2( ) 3.0s( )

2

x f = 5.04 m


