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PHYS 22: Chap. 26, Pg 1

Chapter 6 – Dynamics in 1D

 Applying Newton’s 2nd Law
 equilibrium (no acceleration)
 constant net force (acceleration)

 Mass, weight and gravity

 Friction
 static friction and kinetic friction

 Drag

 Solving problems with Newton’s 2nd Law

Newton’s 2nd Law

PHYS 21: Chap. 6, Pg 3 PHYS 21: Chap. 6, Pg 45.1-5.2

If a force is exerted on an object, 
is it possible for that object to be 
moving with constant velocity?  

If an object is at rest, can you conclude 
that there are no forces acting on it?  

PHYS 21: Chap. 6, Pg 5

Write the x and y components of Newton’s 2nd Law.

5.8

Fx = ______________ = max Fx = ______________ = max

Fy = ______________ = may Fy = ______________ = may

PHYS 21: Chap. 6, Pg 6

Write the x and y components of Newton’s 2nd Law.

5.8

Fx = ______________ = max Fx = ______________ = max

Fy = ______________ = may Fy = ______________ = may

F3

F1  F2

F3 cos3  F1 cos1

F3 sin3 + F1 sin1  F2

1 2

3 4

5 6
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PHYS 21: Chap. 6, Pg 7

Write the x and y components of Newton’s 2nd Law.

5.9

Fx = ______________ = max Fx = ______________ = max

Fy = ______________ = may Fy = ______________ = may
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Write the x and y components of Newton’s 2nd Law.

5.9

Fx = ______________ = max Fx = ______________ = max

Fy = ______________ = may Fy = ______________ = may

F3 cos3  F4

F1  F2 + F3 sin3

 F2 sin + F3 cos

F1  F2 cos  F3 sin
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Draw a vector to show the net force ― it should 
be on the grid and have the correct length.  
Then find ax and ay given that m = 2 kg.  

6.7-6.9 PHYS 21: Chap. 6, Pg 10

Draw a vector to show the net force ― it should 
be on the grid and have the correct length.  
Then find ax and ay given that m = 2 kg.  

6.7-6.9

ax = 0.5 m/s2

ay = 1.0 m/s2
ax = 0.5 m/s2

ay = 0.5 m/s2
ax = 1.5 m/s2

ay = 0.0 m/s2

PHYS 21: Chap. 6, Pg 116.10-6.12

Three forces act on a 1 kg object to accelerate 
it as shown.  Draw in the missing force vector. 

ia ˆ2
 ja ˆ3


constant velocity

PHYS 21: Chap. 6, Pg 126.10-6.12

Three forces act on a 1 kg object to accelerate 
it as shown.  Draw in the missing force vector. 

ia ˆ2
 ja ˆ3


constant velocity

7 8

9 10

11 12
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PHYS 21: Chap. 6, Pg 13

A 20 kg loudspeaker is suspended 2 m below the ceiling 
by a vertical cable. What is the tension in the cable? 

5.3, 5.19

T = 196 N

A 20 kg loudspeaker is suspended 2 m below the ceiling 
by two vertical cables.    

What is the tension in each cable? 

A 20 kg loudspeaker is suspended 2 m below the ceiling 
by two cables that are each 30° from vertical.    

What is the tension in each cable? 

T = 98 N

T = 113 N

PHYS 21: Chap. 6, Pg 14

PHYS 21: Chap. 6, Pg 15

In an electricity experiment, an electrically charged plastic 

ball (mass = 100 g) is suspended on a 60 cm long string.  

When a charged rod is brought near the ball, the rod exerts 

a horizontal electrical force Felec on it, causing the ball to 

swing out to a 20 angle and remain at rest there.

What is the magnitude of the electric force Felec?

What is the tension in the string?

6.29

Felec = 0.36 N

T = 1.04 N

Draw a free-body diagram!!
PHYS 21: Chap. 6, Pg 16

In an electricity experiment, an electrically charged plastic ball  (mass = 

100 g) is suspended on a 60 cm long string.   When a charged rod is 

brought near the ball, the rod exerts a horizontal electrical force Felec on 

it, causing the ball to swing out to a 20 angle and remain at rest there.

What is the magnitude of the electric force Felec?

What is the tension in the string?
Felec = 0.36 N

T = 1.04 N
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Two blocks (M > m) are connected by a string 
passing over a pulley. The heavy block (M) is 
falling and pulling the lighter block up.    

M

m

Set up the equations for Newton’s 2nd Law for each block.

Draw a 
free-body 
diagram!!

PHYS 21: Chap. 6, Pg 18

M

m

Two blocks (M > m) are connected by a string 
passing over a pulley. The heavy block (M) is 
falling and pulling the lighter block up.    
Set up the equations for Newton’s 2nd Law 
for each block.

T

m

mg

M

Mg

T

mamgTFy  MaMgTFy 
mamgT  MaMgT 

MaMgmamg 

now solve for 
acceleration a

13 14

15 16

17 18
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Mass and Weight

ConcepTest 1(Post) Mass and Weight

0 of 5

An astronaut on Earth kicks a bowling ball 
and hurts his foot. A year later, the same 
astronaut kicks a bowling ball on the Moon 
with the same force. His foot hurts ...

1. more

2. less

3. the same

Ouch!

mgweightFgrav  ""

PHYS 11: Chap. 5, Pg 22

Suppose you had a flying platform that can 
move straight up and down.  For each of the 
cases below, is your apparent weight equal to, 
greater than, or less than your true weight? 

a) ascending and speeding up

b) descending and speeding up

c) ascending at constant speed

d) ascending and slowing down

e) descending and slowing down

5.16

N > W

N < W

N < W

N > W

N = W
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You stand on a scale in six elevators moving as shown.  
Rank the scale readings, from largest to smallest.  

5.19
(1=2=4) > 3 > 5 > 6

19 20

21 22

23


