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Think about how you start your day. 
You wake up and push yourself out of 
bed. You pull a box from the shelf and 
pour cereal into a bowl. You lift a milk 
carton and pour the milk. Then, you pull 
spoonfuls of cereal to your mouth. 

You might not wake up thinking that you 
are using forces, but you are. A force is a 
push or a pull. Each time you push or pull 
something, you use a force. Every time something starts to move, 
stops moving, or changes direction, forces are involved.

A Force Is a Push 
or a Pull

Big Question 
What are balanced 
and unbalanced 
forces?

Vocabulary
force, n. a push or 
a pull

Chapter

1

What forces does the girl use to prepare and eat her breakfast?
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The rider uses forces to start, change, and stop 
his motion.

Forces Change Motion

Whenever you cause something to start to move, stop moving, 
change speed, or change direction, you use forces. 

Motion is a change of position. Think 
about kicking a ball. A force from your leg 
causes the ball to move—the ball is pushed 
into motion. The force of the kick changes 
the ball from not moving to moving. As the 
ball changes location, it is in motion.

A bike rider pushes the 
bike’s pedals to begin 
moving in a race. He 
pushes the handlebars 
to change directions 
to zigzag around the 
cones. The rider uses 
forces to change his 
direction and speed.

Forces can also make 
things stop moving. 
When the rider is ready 
to stop, he will stop 
pushing the bike pedals. 
He will pull on the 
bicycle brakes in a way 
that slows him down.

Vocabulary
motion, n. the 
process of an object 
changing position
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What happens to the rope when one side pulls with greater force 
than the other side? Forces on the rope become unbalanced. 
Unbalanced forces cause an object’s 
motion to change. One team will begin  
to win the tug-of-war.

Imagine the tug-of-war rope sitting still  
on the ground. You might be surprised that 
forces are acting on it. The force of gravity 
is pulling the rope down all the time. The 
ground also pushes up against the rope. The 
two forces are equal but acting in opposite 
directions. How could you make the forces 
unbalanced and change the motion of the 
rope? By pulling on it to pick it up!

Forces Can Be Balanced or Unbalanced

When two equal teams play tug-of-war, the rope may not move at 
all. There is no motion. If you add up all the forces acting on the 
rope, they are equal. The pull from one side equals the pull from 
the other side. The forces on the rope are balanced forces.

The rope does not move when the two teams pull with equal force.

Vocabulary
balanced forces, n.  
a collection of 
forces acting on an 
object that cancel 
each other out and 
produce no change 
in the object’s 
motion
unbalanced 
forces, n. a 
collection of forces 
acting on an 
object that result 
in a change in the 
object’s motion
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Gravity Is a Pulling Force

Forces are all around you. You can see or feel many of them, 
especially when they are unbalanced. You feel forces when 
someone pushes you on a swing. You feel a pull when someone 
tugs on your shirt. 

You might not see or notice it, but the force 
of gravity pulls on you all the time. Earth’s 
gravity is a force that pulls objects down 
toward the ground.

When you are sitting  
still, are forces acting  
on you? Yes! The force 
of the ground is pushing 
upward on your body, 
and the force of gravity 
is pulling you down. You 
don’t float up or sink down 
because the forces are 
balanced. If you jump up, 
the push you apply with 
your muscles makes the 
forces unbalanced. You 
move upward.

Gravity pulls the boy downward. He pushes against 
the force with his legs as he balances.

Vocabulary
gravity, n. a force 
that pulls objects 
toward Earth’s 
surface
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A Force Has Direction

The dogs in the picture play tug with the rope toy. When the 
dogs pull the toy with the same amount of force, the toy does not 
move. The forces are balanced. The balanced forces have the same 
strength. But the forces pull in opposite directions.

One way to understand forces is to draw arrows to represent their 
direction. One dog pulls the rope toy to the left. The other dog 
pulls the toy to the right. Using arrows on pictures can help us 
model, or show, that all forces have direction.

The dogs pull the rope with the same amount of force but in different directions.

5
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A Force Has Strength

Look at the picture. Which dog do you think will win the tugging 
match? The brown and white dog on the left is bigger. It can 
probably pull with a stronger force.

When two forces of different strengths pull on the same object, 
the object will move toward the stronger pull. When two forces 
of different strength push on an object, the object moves away 
from the stronger push. When pushes and pulls are balanced, the 
object will not move. 

Can you predict if something will move when it is pushed or 
pulled? If you think carefully about strength and directions of all 
forces on an object, you can predict motion of the object. Try it 
yourself! You can draw pictures and arrows to help explain what 
causes something to move or stop moving.

These are unbalanced forces because one dog pulls with a stronger force.

6
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 ​Tuesday April 7 
Goal/Objective:  
Work on Rose Window Drawing if you are still not 
finished….. 
 
And then begin your ​Tuesday Bellwork Routine. 
 
 ​I will post your finished work on my blog if 
you email it to me.  
 

Thursday, April 9 
Goal/Objective:  
Work on Rose Window Drawing if you are still not 
finished….. 
 
And then begin your ​Thursday Bellwork Routine. 

You may not have much time to draw bellwork 
this week.  
 
However….. 
 
at the very minimum, I would like for you to do 
your one minute of​ SILENT LOOKING on BOTH 
Tuesday and Thursday​--PLEASE :) 
 
Tuesday Bellwork Image Address:  
1963.12 dufy.jpg 

“Golfe Juan” (1927) ​- Artist: Raoul Dufy, 
French, 1877-1953  

You may not have much time to draw bellwork 
this week.  
 
 However…. 
 
…...at the very minimum, I would like for you to 
do your one minute of​ SILENT LOOKING on BOTH 
Tuesday and Thursday​--PLEASE :) 
 
Thursday Bellwork Image Address:  
1980.7.27 dufy.jpg 

 

“Peacock” (1910) - Artist: Raoul Dufy, 
French, 1877-1953 

(PA) Step 1:  
Additional Instructions on my blog: 
https://ghnoartk-3.blogspot.com 

 
❏ Open the Image link above:  

 
❏ Look at the image silently with your Art 

Scholar for at least 1 minute.  Set a timer for 
one minute without talking or questions.  

 

(PA) Step 1:  
Additional Instructions on my blog: 
https://ghnoartk-3.blogspot.com 

 
❏ Open the Image link above:  

 
❏ Look at the image silently with your Art 

Scholar for at least 1 minute.  Set a timer for 
one minute without talking or questions.  

 

https://collection.mcnayart.org/images/large/prints/1963.12%20dufy.jpg
https://collection.mcnayart.org/images/large/prints/1980.7.27%20dufy.jpg
https://ghnoartk-3.blogspot.com/
https://ghnoartk-3.blogspot.com/
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❏ Ask your scholar to hold questions 

and comments to themselves for just 
one minute.  

 
❏ After time is up, begin discussing what it is 

that you both ​SEE.  
 
You are looking for how the artist used, or if the artist 
used some or all of  ​The Elements of Art - Line, Shape, 
Space, Texture, Form, Value, Color 
 
❏ https://www.getty.edu/education/teachers/b

uilding_lessons/elements_art.pdf 
 
❏ These observations and discussions naturally 

lead to discovery, personal opinion (THINK ) 
and inquiry (WONDER). 

 
 
 

❏ Ask your scholar to hold questions and 
comments to themselves for just one 
minute.  

 
❏ After time is up, begin discussing what it is 

that you both ​SEE.  
 
You are looking for how the artist used, or if the artist 
used some or all of  ​The Elements of Art - Line, Shape, 
Space, Texture, Form, Value, Color 
 
❏ https://www.getty.edu/education/teachers/bu

ilding_lessons/elements_art.pdf 
 
❏ These observations and discussions naturally 

lead to discovery, personal opinion (THINK ) 
and inquiry (WONDER). 

 
 
 

(PA) Step 2 
 

Set up work table with the following materials: 
 
❏ 8 ½ x 11” ​THICK ​paper such as cardstock, 

inside of cereal box or poster board 
(watercolor or mixed media paper, if possible) 
 

❏ Colored Pencils, Crayons, Extra Fine Sharpie 
Marker, Watercolors 
 

❏ Open window on computer with Tuesday 
Bellwork image: 
 

❏ Mrs. Northway’s Blog 
https://ghnoartk-3.blogspot.com/2020/03/w
eek-1extended-spring-break.html 

 

(PA) Step 2 
 
Set up work table with the following materials: 
 
❏ 8 ½ x 11” ​THICK ​paper such as cardstock, 

inside of cereal box or poster board ​(watercolor 
or mixed media paper, if possible) 
 

❏ Colored Pencils, Crayons, Extra Fine Sharpie 
Marker, Watercolors 
 

❏ Open window on computer with Tuesday 
Bellwork image: 
 

❏ Mrs. Northway’s Blog 
https://ghnoartk-3.blogspot.com/2020/03/wee
k-1extended-spring-break.html 
 

(PA) Step 3  

PREPARE PAPER FOR DAILY DRAWING: 

❏ A quick way to prepare paper is to adjust the 
size of the art image on screen and then hold 
your paper up to the computer monitor. 
  Mark the paper edges to match the 
proportions.  
  

BELLWORK FOR WEEK 3:​ This artwork is in the 
collection of the McNay Art Museum: 

(PA) Step 3  

PREPARE PAPER FOR DAILY DRAWING: 
❏ A quick way to prepare paper is to adjust the 

size of the art image on screen and then hold 
your paper up to the computer monitor. 
  Mark the paper edges to match the 
proportions.  

BELLWORK FOR WEEK 3:  

This artwork is in the collection of the McNay Art 

https://www.getty.edu/education/teachers/building_lessons/elements_art.pdf
https://www.getty.edu/education/teachers/building_lessons/elements_art.pdf
https://www.getty.edu/education/teachers/building_lessons/elements_art.pdf
https://www.getty.edu/education/teachers/building_lessons/elements_art.pdf
https://ghnoartk-3.blogspot.com/2020/03/week-1extended-spring-break.html
https://ghnoartk-3.blogspot.com/2020/03/week-1extended-spring-break.html
https://ghnoartk-3.blogspot.com/2020/03/week-1extended-spring-break.html
https://ghnoartk-3.blogspot.com/2020/03/week-1extended-spring-break.html
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https://collection.mcnayart.org/objects/1472 
  
I will provide a video demonstration FOR PROJECT 3 
AND BELLWORK in Week 3 of my blog.  
https://ghnoartk-3.blogspot.com 
 

Museum: 

https://collection.mcnayart.org/objects/3089 

 

I will provide a video demonstration FOR PROJECT 3 
AND BELLWORK in Week 3 of my blog.  

https://ghnoartk-3.blogspot.com 
 

 

 

https://collection.mcnayart.org/objects/1472
https://ghnoartk-3.blogspot.com/
https://collection.mcnayart.org/objects/3089
https://ghnoartk-3.blogspot.com/
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Have you ever tried to walk on ice? You 
probably know how easy it is to slip 
and fall. That’s because there is little 
friction between your shoes and the 
ice. You don’t slip when you walk on a 
rough sidewalk. There is a lot of friction 
between the sidewalk and your shoes.

Friction is the force that exists between 
two surfaces that are touching each 
other. Friction opposes motion or 
potential motion. When there is little 
friction, surfaces slide smoothly across 
each other. Friction reduces the slipping 
or even stops motion.

This sign warns that there may be little 
friction between your shoes and the 
surface you are walking on. Watch out!

There is little friction between the bottom 
of the sled and the surface of the snow. The 
sled slides easily.

Friction Is a Force

Big Question 
What is the force 
called friction?

Chapter

2

Vocabulary
friction, n. a 
force that occurs 
between the 
surfaces of two 
objects that 
are touching
oppose, v. to work 
against

7
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Surfaces in Contact Make Friction

Friction is a contact force. That means it 
happens where surfaces touch each other. 
For example, your shoes touch the sidewalk 
as you walk, and the force of friction helps 
you to propel yourself forward.

No object is completely smooth. Even things that look smooth 
have bumps too small to see or feel. When two objects rub against 
each other, those bumps push against each other.

Feet in socks slip and slide on 

a smooth floor.
Feet in socks do not slip against the rough material of carpet. 

Some surfaces are very rough. Rough surfaces produce a lot 
of friction when in contact with other objects. Other surfaces are 
smooth. Smooth surfaces produce less friction when in contact 
with another surface. 

Think about hurrying through different rooms wearing just socks 
and no shoes. You are less likely to slip on a carpeted surface than 
you are on a smooth floor.

Vocabulary
contact force, n. 
a push or pull 
between two 
objects that are 
touching each other

8
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Friction Opposes Motion and Potential Motion

Look at the picture of the block on the ramp. Are there forces  
at work there? Yes, there are. The force of gravity is pulling the 
block downward.

However, the block does not move. That is because there is 
a friction force between the block and the ramp. The friction 
opposes the force of gravity. When the two forces are balanced, 
there is no change in the block’s motion. In this way, friction 
opposes the potential motion of the block.

Now, what would happen if you lift the ramp higher at one end? 
At some point, the force of gravity would overcome the force of 
friction. The forces would become unbalanced. Movement occurs 
as the block slides down the ramp.

The block stays at rest on this piece of wood. Why doesn’t the block slide down the slope?

9
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Friction Produces Heat

Have you ever been outside in the cold and rubbed your hands 
together to try to warm them up? If so, you were making use 
of friction. Any time two surfaces rub against each other, heat 
may occur.

You can feel the heat produced by friction between your moving 
hands. The longer you rub them together and the harder you 
press them against each other, the warmer they will feel. If two 
surfaces only rub 
against each other 
briefly, the friction 
does not cause very 
much heat. Often 
the amount of heat 
produced is too little 
to notice. Do your 
socks feel warm after 
you slide across a  
tile floor?

Sometimes friction 
can result in a great 
deal of heat. It is 
possible to rub string 
and wood together in 
a way that the friction 
can start a fire. To start a fire using only string and wood, the friction 

must continue steadily for a long while. The friction 
must also be concentrated in a small area.

10
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Friction Can Be Harmful

It can be useful to know 
how to start a fire using 
friction. But heat from 
friction is not always 
helpful. Engines, such as  
the ones that make cars  
and planes move, have 
many moving parts. The 
parts are in contact with 
each other, so they are affected by the force of friction. The friction 
results in heat. Over time, friction and heat weaken the parts of 
machines. The parts can wear out and break.

Engineers use materials called lubricants 
to reduce friction between machine parts. 
A lubricant is a substance that coats the 
surfaces of parts that rub against each 
other to make them more slippery. Grease 
and oil are common lubricants. Lubricants  
help machine parts last longer.

Think About Water and Air

Friction affects more than just solid 
objects. Feeling the wind blowing 
on your face is evidence that 
moving air produces friction. Air 
friction is called air resistance  

or drag. Athletes such as 
professional bikers and swimmers 
wear special uniforms to reduce the 
amount of drag they experience as 
they race to the finish line.

Vocabulary
lubricant, n. a 
substance that 
reduces friction 
between objects 
in contact

The parts inside engines are coated with oil to 
reduce friction.

11
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Friction Can Be Helpful

Engineers don’t always try to reduce friction. Often they design 
ways to make use of friction. For example, tires are designed with 
bumps and grooves on the surface that rolls on the road. Those 
bumps are called tread. Tread increases the friction between the 
surfaces of tires and the road. Without tread, a bicycle rider might 
slip and slide instead of rolling over a very smooth surface.

Squeezing a bicycle hand brake causes the brakes to press and rub 
against the bike wheel’s rim. The force of friction that results makes 
the bike slow down or stop. 

Don’t touch a bicycle brake just after a bike has been stopped by the brake. It is likely hot 
from the friction.

12
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