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	Student’s Name: ________________

	Assignment: __________

	Level: _________







	 

	Level 1

	Level 2

	Level 3

	Level 4




	Understanding Concepts

	Demonstrates a limited understanding of concepts. Requires teacher intervention.

	Demonstrates a basic understanding of concepts. Requires little teacher intervention.

	Demonstrates a good understanding of concepts. Requires no teacher intervention.

	Demonstrates a thorough understanding of concepts. Requires no teacher intervention.




	Analysis and Application of Key Concepts

	Limited application and interpretation in activity responses

	Basic application and interpretation in activity responses

	Good application and interpretation in activity responses

	Strong application and interpretation in activity responses




	Creativity and Imagination

	Limited creativity and imagination applied in projects and activities

	Some creativity and imagination applied in projects and activities

	Satisfactory level of creativity and imagination applied in projects and activities

	Beyond expected creativity and imagination applied in projects and activities




	Application of Own Interests

	Limited application of own interests in independent or group environment

	Basic application of own interests in independent or group environment

	Good application of own interests in independent or group environment

	Strong application of own interests in independent or group environment







	STRENGTHS:
	WEAKNESSES:
	NEXT STEPS:
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Teacher Guide

Our resource has been created for ease of use by both TEACHERS and STUDENTS alike.
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Introduction

This resource provides ready-to-use information and activities for remedial students in grades five to eight. Written to grade using simplified language and vocabulary, science concepts are presented in a way that makes them more accessible to students and easier for them to understand. Comprised of reading passages, student activities and overhead transparencies, our resource can be used effectively for whole-class, small group and independent work.

How Is Our Resource Organized?

STUDENT HANDOUTS

Reading passages and activities (in the form of reproducible worksheets) make up the majority of our resource. The reading passages present important grade-appropriate information and concepts related to the topic. Embedded in each passage are one or more questions that ensure students understand what they have read.

For each reading passage there are BEFORE YOU READ activities and AFTER YOU READ activities.

•  The BEFORE YOU READ activities prepare students for reading by setting a purpose for reading. They stimulate background knowledge and experience, and guide students to make connections between what they know and what they will learn. Important concepts and vocabulary are also presented.

•  The AFTER YOU READ activities check students’ comprehension of the concepts presented in the reading passage and extend their learning. Students are asked to give thoughtful consideration of the reading passage through creative and evaluative shortanswer questions, research, and extension activities

Hands-on activities are included to further develop students’ thinking skills and understanding of the concepts. The Assessment Rubric (page 4) is a useful tool for evaluating students’ responses to many of the activities in our resource. The Comprehension Quiz (page 48) can be used for either a follow-up review or assessment at the completion of the unit.

PICTURE CUES

Our resource contains three main types of pages, each with a different purpose and use. A Picture Cue at the top of each page shows, at a glance, what the page is for.
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	Teacher Guide
• Information and tools for the teacher
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	Student Handout
• Reproducible worksheets and activities
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	Easy Marking™ Answer Key
• Answers for student activities






EASY MARKING™ ANSWER KEY

Marking students’ worksheets is fast and easy with this Answer Key. Answers are listed in columns – just line up the column with its corresponding worksheet, as shown, and see how every question matches up with its answer!
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Bloom’s Taxonomy

Our resource is an effective tool for any SCIENCE PROGRAM.
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	BLOOM’S TAXONOMY: 6 LEVELS OF THINKING



	*Bloom’s Taxonomy is a widely used tool by educators for classifying learning objectives, and is based on the work of Benjamin Bloom.




Bloom’s Taxonomy* for Reading Comprehension

The activities in our resource engage and build the full range of thinking skills that are essential for students’ reading comprehension and understanding of important science concepts. Based on the six levels of thinking in Bloom’s Taxonomy, and using language at a remedial level, information and questions are given that challenge students to not only recall what they have read, but move beyond this to understand the text and concepts through higher-order thinking. By using higher-order skills of application, analysis, synthesis and evaluation, students become active readers, drawing more meaning from the text, attaining a greater understanding of concepts, and applying and extending their learning in more sophisticated ways.

Our resource, therefore, is an effective tool for any Science program. Whether it is used in whole or in part, or adapted to meet individual student needs, our resource provides teachers with essential information and questions to ask, inspiring students’ interest, creativity, and promoting meaningful learning.

 






	Vocabulary



	









	 
	acceleration
	exert
	magnetic
	positive



	 
	air resistance
	force
	force
	repel



	 
	attraction
	force at a distance
	mass
	south pole



	 
	balanced
	friction
	matter
	weight



	 
	contact forces
	grams
	negative
	unbalanced



	 
	deceleration
	gravity
	net force



	 
	electrical charge
	kilograms
	north pole



	 
	electrostatic force
	magnet
	pole
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What Is Force?










	1.
	Circle the word True if the statement is true. Circle the word False if it is false.



	 
	a)
	Force is the same as energy.



	 
	 
	True
	False



	 
	b)
	Forces can either push or pull.



	 
	 
	True
	False



	 
	c)
	Gravity pushes us toward the Earth.



	 
	 
	True
	False



	 
	d)
	When something is sliding down a hill, friction makes it slide faster.



	 
	 
	True
	False



	 
	e)
	Friction and gravity are both forces.



	 
	 
	True
	False






2.   Write each word beside its meaning.










	force
	friction
	gravity
	pull
	push











	____________________
	a)
	the force of the Earth pulling things toward its surface



	____________________
	b)
	a force that moves things closer



	____________________
	c)
	a push or a pull



	____________________
	d)
	the force that moves things farther apart



	____________________
	e)
	the force between things sliding past each other
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What Is Force
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A force is a push or a pull. When you push on your pencil, you are exerting a force. When you pull a carrot out of the ground, you are exerting a force.

Forces act on you every day from all directions. You exert forces on many things every day. You must exert force to ride a bicycle. Your foot exerts a pushing force on the pedal. When the pedals move, they pull on the chain. The chain makes the back wheel turn. The wheel pushes on the ground, and you and the bicycle move forward.

When you use the bike’s brakes, the bike stops because of another force called friction. Why does the bike stay on the ground instead of floating off into the sky? This isn’t as silly as it sounds. The bike is held down by another force called gravity. We will learn about friction, gravity, and other forces later.
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	Why don’t things on Earth’s surface float off into space?



	 



	 






Some things sound forceful that are not forces. Power, work, speed, mass, and energy are not kinds of force. Each of these is measured in a different way than force.

To tell about a force, we must tell both the amount of the force, and the direction in which it is acting. We can show both with an arrow. The arrow points in the direction the force is acting, and the length of the arrow shows the amount of force. The picture shows some of the forces acting when a person rides a bicycle.
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What Is Force?










	1.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	Which of these is a force?



	 
	 
	[image: img]
	A
	energy
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	B
	gravity
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	C
	power
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	D
	work



	 
	b)
	Which of these tells what force is?



	 
	 
	[image: img]
	A
	being able to do work



	 
	 
	[image: img]
	B
	any kind of push or pull
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	C
	anything that has energy
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	D
	something that is moving



	 
	c)
	What do we call the force that makes a car come to a stop when the driver puts on the brakes?
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	A
	friction
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	B
	gravity
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	C
	mass
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	D
	speed















	2.
	a) Circle the words that are kinds of force.



	 
	energy
	friction
	gravity
	mass
	power



	 
	pull
	push
	speed
	work
	 



	 
	b) Cross out the words that are not kinds of force.



	 
	energy
	friction
	gravity
	mass
	power



	 
	pull
	push
	speed
	work
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What Is Force?







	Answer the questions in complete sentences.



	3.
	Write a sentence that describes all forces.



	 
	 



	 
	 



	4.
	Forces can be shown as an arrow. What two things does an arrow show us about a force?



	 
	 



	 
	 






 Extension & Application  

5.  A worker is pushing heavy carts.

[image: Images]

At least four forces are acting on the cart. Describe or name two of the forces.

 

 

Draw arrows to show the two forces you named above. Draw the arrows on the picture.
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Kinds of Force










	1.
	Circle the word True if the statement is true. Circle the word False if it is false.



	 
	a)
	A force cannot move something without touching it.



	 
	 
	True
	False



	 
	b)
	Air resistance makes things move faster.



	 
	 
	True
	False



	 
	c)
	Gravity is a force.



	 
	 
	True
	False



	 
	d)
	Things made of matter have mass.



	 
	 
	True
	False



	 
	e)
	When something is sliding down a hill, friction slows it down.



	 
	 
	True
	False















	2.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	Which describes all forces?



	 
	 
	[image: img]
	A
	a push or a pull
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	B
	invisible energy
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	C
	a thing that moves



	 
	 
	[image: img]
	D
	something that does work



	 
	b)
	Which force makes things fall to Earth?



	 
	 
	[image: img]
	A
	friction



	 
	 
	[image: img]
	B
	gravity



	 
	 
	[image: img]
	C
	air resistance
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	D
	magnetic force



	 
	c)
	Which force only acts between things that are touching?



	 
	 
	[image: img]
	A
	friction
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	B
	gravity
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	C
	magnetic force
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	D
	electrostatic force
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Kinds of Force
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We can divide forces into two kinds. Some forces are contact forces, and other forces exert force at a distance. “Contact” means things must touch for one thing to exert a force on the other. “Force at a distance” means a force acts on something without touching it.

Contact forces make the most sense to us. We push on something with our hands and it moves away from us. We pull on something and it follows us. We feel the push or pull and see the motion.

Contact forces don’t always cause motion. No matter how hard you push on the side of a house, it won’t move. You can pull on a locked door and it won’t open. It sounds funny, but this is because no matter how hard you pull, the door pulls back just as hard!

Another contact force is the force of friction. This is the force that acts between two things that are touching and sliding past each other. The force of friction is large between rough surfaces and small between smooth surfaces. Friction always acts against sliding motion. If the force of friction is large enough, the thing won’t slide at all.
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Kinds of Force

Think about trying to push a large rock along the sidewalk. The force of friction acts against your push. When your pushing force is greater than the force of friction, the rock will start to move. Friction does not stop after you get the rock moving. Now it acts to slow the rock down. The rock would be easier to push on ice. Ice is smooth, so the friction is low. But even on ice, there would be a little friction acting against the motion of the rock.

Air resistance is another contact force. When you move through air, the tiny bits of air push against you. We can’t see air, but it is made of matter and has mass so it resists movement. We don’t notice air slowing us down unless we are moving very fast or walking into a strong wind.
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	Name two contact forces that act on a moving bicycle.




	 



	 






Some forces can push or pull on things without touching them. This sounds strange—like a power Superman might have—but it’s true. One force at a distance you have felt is gravity. Gravity is the force of attraction between the mass in one thing and the mass in another thing. You can’t feel it unless one of the things is very massive, like the Earth. So it is the attraction between your mass and the mass of Earth that holds you to the surface and that makes you fall out of trees.

Two other forces that act without touching are magnetic force and electrostatic force. Magnetic force acts between magnets, and electrostatic force acts between things that have an electrical charge. You will learn more about these three forces at a distance later in this book. And, yes, these forces are a bit strange. Scientists still don’t understand everything about them.
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Kinds of Force










	1.
	Circle the word True if the statement is true. Circle the word False if it is false.



	 
	a)
	Air resistance is a contact force.



	 
	 
	True
	False



	 
	b)
	Gravity is a force that can act at a distance.



	 
	 
	True
	False



	 
	c)
	When you push on a wall, the wall pushes back.



	 
	 
	True
	False



	 
	d)
	Friction makes things move faster.



	 
	 
	True
	False



	 
	e)
	Gravity is the force of attraction between one bit of matter and another bit of matter.



	 
	 
	True
	False















	2.
	a) Circle the words or group of words that are contact forces.



	 
	friction
	gravity
	air resistance



	 
	magnetic force
	electrostatic force
	 



	 
	b) Underline the words or group of words that are forces that can act without touching.



	 
	friction
	gravity
	air resistance



	 
	magnetic force
	electrostatic force
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Kinds of Force



	Answer the questions in complete sentences.



	3.
	What is a contact force? Give an example of a contact force.



	 
	 



	 
	 



	4.
	What is force at a distance? Give an example of a force that acts at a distance.



	 
	 



	 
	 



	 




 Extension & Application  







	5.
	Name, describe, or draw something that is moving that has at least three forces acting on it. One of the three forces must be a force that acts at a distance. Draw arrows to show the directions in which the forces are acting. Write the name of each force next to its arrow. If you do not draw the moving thing, tell which direction the thing is moving (left, right, up, or down). Then tell which way the arrows would point.
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More Than One Force










	1.
	Put a check mark ([image: img]) next to the answer that is most correct.


	 
	a)
	When an arrow is used to show a force, what two things do the arrow tell about the force?


	 
	 
	[image: img]
	A
	direction and speed


	 
	 
	[image: img]
	B
	speed and kind of force


	 
	 
	[image: img]
	C
	kind of force and amount of force


	 
	 
	[image: img]
	D
	amount of force and direction


	 
	b)
	What are the main forces acting on a falling rock?


	 
	 
	[image: img]
	A
	speed and gravity


	 
	 
	[image: img]
	B
	gravity and air resistance


	 
	 
	[image: img]
	C
	air resistance and air pressure


	 
	 
	[image: img]
	D
	air pressure and speed


	 
	c)
	If you used an arrow to show forces acting on a moving car, which force would be shown by an arrow pointing down?


	 
	 
	[image: img]
	A
	gravity


	 
	 
	[image: img]
	B
	friction


	 
	 
	[image: img]
	C
	air resistance


	 
	 
	[image: img]
	D
	magnetic force













	2.
	Circle the word True if the statement is true. Circle the word False if it is false.



	 
	a)
	A force can push but not pull.



	 
	 
	True
	False



	 
	b)
	Friction is a contact force.



	 
	 
	True
	False



	 
	c)
	Gravity can either push or pull.



	 
	 
	True
	False



	 
	d)
	Air resistance is a force that acts against motion.



	 
	 
	True
	False



	 
	e)
	More than one force can act on something at the same time.



	 
	 
	True
	False
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More Than One Force
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When more than one force acts on something, we can add the forces together to get one force. The result is called the net force. When we combine the forces, we have to think about the direction in which each force pushes or pulls. If two forces push or pull in opposite directions, the net force will be the smaller force subtracted from the larger force.

In the picture ten men are having a tug of war. Five men are pulling one way and five men are pulling the other way. Each man pulls with a force of 100 pounds.

Remember we said we can show a force as an arrow. The arrow points in the direction the force is acting, and the length of the arrow shows the amount of force. The force arrows for the tug of war would look like this:

[image: images]

Arrows pointing in opposite directions cancel each other, so the net force on the rope is zero. Even though the men are exerting a total force of 1,000 pounds, the rope is not moving because there is a 500-pound force to the left and a 500-pound force to the right. 500 minus 500 equals zero (500 − 500 = 0).

But wait! A man on the left has just slipped on the grass and dropped the rope! Now the arrows look like this:

[image: images]

And the net force is: [image: Images] Now the rope moves to the right because the net force is 100 pounds to the right. That is because 500 pounds to the right minus 400 pounds to the left equals 100 pounds to the right (500 − 400 = 100).
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More Than One Force
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	Name two forces acting on a falling stone. What is the direction of the net force on the stone as it begins to fall?



	 



	 






Here is another net force problem. A woman is rowing a boat upstream in a river. Her rowing applies a force to the boat in the upstream direction. The river current applies a smaller force in the downstream direction. The force arrows will look like this:

[image: Images]

The net force arrow will look like this:

[image: Images]

So the boat moves slowly upstream.

Then the woman runs into some bad luck. She comes to a part of the river where the current is stronger. Now the force of the current is the same as the force of her rowing. To make things worse, a wind comes up that blows the boat toward the riverbank. Now the force arrows look like this:

[image: Images]

So now the net force looks like this,

[image: Images]

and the boat moves toward the riverbank.
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More Than One Force











	1.
	What is the direction of the net force in each question below? Circle your answer.


	 
	a)
	What is the direction of the net force on water as it goes over a waterfall?


	 
	 
	 
	up
	down
	no net force


	 
	b)
	What is the direction of the net force on a large building?


	 
	 
	 
	up
	down
	no net force


	 
	c)
	What is the direction of the net force on a rocket as it takes off?


	 
	 
	 
	up
	down
	no net force















	2.
	Three boxes are shown below. The forces acting on the boxes are shown by arrows. Circle the word that tells which direction each box will move.


	 
	a)
	[image: Images]
	left
	right
	up
	down


	 
	b)
	[image: Images]
	left
	right
	up
	down


	 
	c)
	[image: Images]
	left
	right
	up
	down
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More Than One Force







	Answer the questions in complete sentences.



	 



	3.
	What do the words net force mean?


	 
	 


	 
	 


	4.
	A large rock on top of a windy hill has four different forces acting on it, but it is not moving. What is the net force on the rock?


	 
	 


	 
	 



	 





 Extension & Application  







	 



	5.
	A fish is swimming up a river against the current.


	 



	 
	The fish is acted on by four forces. One of these is the buoyant force, which is the force that pushes up on things that are in water. Show the four forces on the fish by drawing an arrow for each force. Write the names of the forces next to the arrows.
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Balanced and Unbalanced Forces









	1.
	Circle the word True if the statement is true. Circle the word False if it is false.



	 
	a)
	If you are sitting still right now, the net force acting on you is zero.



	 
	 
	True
	False



	 
	b)
	A car moving at a steady speed of 50 miles per hour has no forces acting on it.



	 
	 
	True
	False



	 
	c)
	When an arrow is used to show a force, the length of the arrow shows the amount of force.



	 
	 
	True
	False



	 
	d)
	Things fall to the ground because they are acted on by a force.



	 
	 
	True
	False



	 
	e)
	Net force is the same as the force of gravity.



	 
	 
	True
	False













	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.


	 
	a)
	When you use an arrow to show the force of gravity on something, which way should the arrow point?


	 
	 
	[image: img]
	A
	up


	 
	 
	[image: img]
	B
	down


	 
	 
	[image: img]
	C
	in whatever direction the thing is moving


	 
	 
	[image: img]
	D
	in the opposite direction that the thing is moving


	 
	b)
	Two horses are pulling a wagon. Each horse pulls with a force of 500 pounds. What is the net force on the wagon?


	 
	 
	[image: img]
	A
	zero


	 
	 
	[image: img]
	B
	500 pounds


	 
	 
	[image: img]
	C
	1,000 pounds


	 
	 
	[image: img]
	D
	2,000 pounds


	 
	c)
	What is acceleration?


	 
	 
	[image: img]
	A
	speeding up


	 
	 
	[image: img]
	B
	slowing down


	 
	 
	[image: img]
	C
	a steady speed


	 
	 
	[image: img]
	D
	a very fast speed












	[image: Images]
	[image: Images]




Balanced and Unbalanced Forces
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We have read that the forces acting on something can be combined into a net force. You may remember that sometimes the net force is zero. When the net force is zero, we say the forces are balanced.

At other times, the forces combine to give a net force that is not zero and acts in one direction or another. When the net force acts in some direction, we say the forces are unbalanced.

When the forces on something are balanced, the motion of the thing does not change. If it is sitting still, it will go on sitting still. If it is moving at some speed in some direction, it will continue to move at that speed in that direction.

When forces on something are unbalanced, the motion of the object will change. It might go faster, it might go slower, or it might go in a different direction. Speeding up is called acceleration. Slowing down is called deceleration.

The forces on a ball thrown into the air are unbalanced. The main part of the net force on the ball is the force of gravity pulling it back to earth. This net force causes all three kinds of change in motion. As the ball goes up, it decelerates until it reaches its highest point. At the high point, the ball changes direction. Finally, the ball accelerates as it falls back to the ground.
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Balanced and Unbalanced Forces

Think about a car traveling on a flat, straight road at 60 miles per hour. It is moving at a steady speed, and its direction stays the same, so the forces on the car must be balanced. The car is acted on by the forward force of the tires pushing on the road. The backward forces acting on the car are the forces of friction and air resistance. These forces combine to give a net force of zero.
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	A boy jumps off a diving board. Are the forces acting on him balanced as he falls toward the water? Explain why or why not.




	 



	 






A skydiver is acted on by both balanced and unbalanced forces during her fall through the air. The main forces acting on a skydiver are the down force of gravity and the up force of air resistance.

As soon as the skydiver jumps from the airplane, she begins to accelerate. Her speed gets faster and faster as she falls. The forces acting on her are unbalanced because the force of gravity is greater than the force of air resistance.

But the force of air resistance is greater at higher speeds. At some point in her fall, the force of air resistance will equal the force of gravity. Now the forces are balanced, and the net force is zero. At this point, she stops accelerating and continues to fall at a steady speed. This speed is about 120 miles per hour.

What do you think happens when she opens her parachute? A parachute has more air resistance than a body, so now the forces are unbalanced again. Now the net force is in the up direction, she slows down until the forces are balanced again. She will then fall the rest of the way at the new slower speed.
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Balanced and Unbalanced Forces










	1.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	Which is the best way to say what an unbalanced force is?
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	A
	a net force that is not zero
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	B
	the force that acts against gravity
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	C
	a force that moves things sideways
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	D
	the largest force acting on something



	 
	b)
	Which is true of a feather that is floating toward the ground at a steady speed?



	 
	 
	[image: img]
	A
	The feather is decelerating.



	 
	 
	[image: img]
	B
	The net force on the feather is zero.
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	C
	Forces on the feather are unbalanced.
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	D
	Gravity is the only force acting on the feather.



	 
	c)
	If you force a balloon under water and then let go, the balloon will rise quickly to the surface. Which describes the force on the balloon just after it is let go?



	 
	 
	[image: img]
	A
	The net force is zero.



	 
	 
	[image: img]
	B
	The force is unbalanced.



	 
	 
	[image: img]
	C
	The force arrows all point up.



	 
	 
	[image: img]
	D
	The force of gravity does not act on the balloon.




 







	2.
	Fill in each blank with a word from the list. Some words may be used more than once or not at all.












	 
	balanced
	unbalanced
	acceleration



	 
	deceleration
	net
	direction




When the forces are [image: img] the [image: img] force is zero. An unbalanced force can cause [image: img] [image: img] or change of [image: img]. Combining forces gives the [image: img] force.
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Balanced and Unbalanced Forces







	Answer the questions in complete sentences.



	3.
	Give an example of a person or thing that is acted on by balanced forces. Name the forces.



	 
	 



	 
	 



	4.
	Give an example of a person or thing that is acted on by unbalanced forces. Name the forces.



	 
	 



	 
	 




 

 Extension & Application  







	5.
	Look at the picture on the next page. It shows the path of a person diving off a diving board, entering the water, and coming back up to the surface. The dotted line shows the path she followed through the air and water.



	 
	Six points on the path of the diver are marked with the letters A, B, C, D, E and F.











	For each point tell these things:



	•
	Is the force on the diver balanced or unbalanced?



	•
	If the force is unbalanced, show the direction of the force with an arrow.



	•
	Name the forces that make up the net force.



	•
	If the motion is changing, is it accelerating, decelerating, or changing direction?






Write your answers in the chart on the next page. Point A has been done for you.
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Balanced and Unbalanced Forces

[image: Images]










	Point
	Is the force balanced or unbalanced?
	Draw an arrow to show the direction of the net force
	Name the forces that make up the net force
	Is the diver speeding up, slowing down, or changing direction?



	A
	unbalanced
	[image: Images]
	gravity and air resistance
	slowing down



	B
	 
	 
	 
	 



	C
	 
	 
	 
	 



	D
	 
	 
	 
	 


	E
	 
	 
	 
	 


	F
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Force and Mass










	1.
	Circle the word True if the statement is true. Circle the word False if it is false.



	 
	a)
	Only solid things have mass.



	 
	 
	True
	False



	 
	b)
	An unbalanced force is needed to change the direction of a thing’s motion.



	 
	 
	True
	False



	 
	c)
	On Earth, gravity always acts in the direction we call “down.”



	 
	 
	True
	False



	 
	d)
	When forces are balanced, the net force is zero.



	 
	 
	True
	False



	 
	e)
	Force is a kind of energy.



	 
	 
	True
	False















	2.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	What do we know about an object that is speeding up?



	 
	 
	[image: img]
	A
	The mass of the object is very small.



	 
	 
	[image: img]
	B
	The net force acting on the object is zero.



	 
	 
	[image: img]
	C
	An unbalanced force is acting on the object.



	 
	 
	[image: img]
	D
	The force of friction is not acting on the object.



	 
	b)
	What do we know about an object that is moving in a straight line at a steady speed?



	 
	 
	[image: img]
	A
	The object is not acted on by a force.



	 
	 
	[image: img]
	B
	The object will soon slow down and stop.



	 
	 
	[image: img]
	C
	The forces acting on the object are balanced.



	 
	 
	[image: img]
	D
	The forces acting on the object are all pushing from behind.



	 
	c)
	All of these forces can act at a distance, except ____________________.



	 
	 
	[image: img]
	A
	friction



	 
	 
	[image: img]
	B
	gravity



	 
	 
	[image: img]
	C
	magnetic force



	 
	 
	[image: img]
	D
	electrostatic force
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Force and Mass


[image: Images]

In the last two sections we saw that we can add together forces to get the net force acting on something. If the net force is anything but zero, it is an unbalanced force. An unbalanced force changes the motion of the thing it acts on. An unbalanced force can make an object go faster or slower, or it changes the thing’s direction.

Greater unbalanced forces cause greater changes in motion. This makes sense when you think about things on which you exert force. The harder you push on the pedals of a bicycle, the more it speeds up. The harder you throw a ball the faster it goes.

We need to know one other thing to know how much a force will change the motion of something. That thing is called mass. Mass is a measure of how much matter is in something. Matter is a science word that means about the same as the word “stuff.”

The more mass a thing has the less a force will change its motion. A brick has more mass than an empty tin can. Suppose you kicked a can and a brick with the same force. The brick would speed up less than the can because it has more mass.








	[image: img]

	What is mass?
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Force and Mass


It is also harder to slow something down if it has a lot of mass. Suppose you saw a car rolling down a hill with no one in it. You wouldn’t even try to stop the car, because you know you couldn’t exert enough force to slow down something with that much mass. You could easily stop a runaway skateboard, because it has much less mass than a car.

The picture shows a man pulling a child on a sled. They are moving at a steady speed. What would happen if another child got onto the sled? The sled would slow down because it would have more mass. What would happen if one of the children got off the sled and helped to pull? The sled would speed up for two reasons. The mass would be less, and the force would be greater.

Let’s put the things we learned about force, mass, and motion together.

•   The greater a force, the more it changes the motion of something.

•   The smaller a force, the less it changes the motion of something.

•   The more mass something has, the less a force will change its motion.

•   The less mass something has, the more a force will change its motion.
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Force and Mass










	1.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	Which rock will speed up fastest?



	 
	 
	[image: img]
	A
	a one-pound rock acted on by a one-pound force



	 
	 
	[image: img]
	B
	a one-pound rock acted on by a two-pound force



	 
	 
	[image: img]
	C
	a two-pound rock acted on by a one-pound force



	 
	 
	[image: img]
	D
	a two-pound rock acted on by a two-pound force



	 
	b)
	The Titanic was a very big ship that sank when it hit an iceberg. What was the main reason the captain of the Titanic couldn’t stop the ship when he saw the iceberg?



	 
	 
	[image: img]
	A
	The ship had a lot of mass.



	 
	 
	[image: img]
	B
	The ship had too much force.



	 
	 
	[image: img]
	C
	The ship was moving very fast.



	 
	 
	[image: img]
	D
	The ship was acted on by an unbalanced force.



	 
	c)
	When things are pushed by a force, they speed up. Which things speed up the most?



	 
	 
	[image: img]
	A
	things with the least mass that are pushed with the smallest force



	 
	 
	[image: img]
	B
	things with the least mass that are pushed with the biggest force



	 
	 
	[image: img]
	C
	things with the most mass that are pushed with the smallest force



	 
	 
	[image: img]
	D
	things with the most mass that are pushed with the biggest force




 







	2.
	Write a word in each blank to complete the sentences. Two words will be left over.













	 
	balanced
	unbalanced
	friction
	 



	 
	direction
	gravity
	mass
	 











	 
	a)
	___________________ is a measure of the amount of stuff in something.



	 
	b)
	When something is acted on by an unbalanced force, it will speed up, slow down, or change ____________.



	 
	c)
	A net force of zero is the same as a(n) ___________________ force.



	 
	d)
	Falling objects speed up because they are acted on by an unbalanced force. The main part of this unbalanced force is ________________________.
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Force and Mass







	Answer the questions in complete sentences.



	3.
	A force acts on an object and makes it move faster. How does the size of the force affect how much the object speeds up?



	 
	 



	 
	 



	4.
	A force acts on an object and makes it move faster. How does the mass of the object affect how much the object speeds up?



	 
	 



	 
	 












	 Extension & Application  

	[image: Images]



	5.
	This man is about to shoot an arrow almost straight up into the air. Think about the forces on the arrow, the mass of the arrow, and how they will affect the motion of the arrow during its flight. In your notebook, answer these questions about the different parts of the arrow’s flight.



	 



	 
	a)
	How will the motion of the arrow change when the man lets go of the bow string? (Will it accelerate, decelerate, or move at a steady speed?)



	 
	b)
	How will the mass of the arrow affect its change in motion?



	 
	c)
	What is the main force acting on the arrow just after the man lets go of the bow string?



	 
	d)
	In which direction does the force act?



	 
	e)
	How will the motion of the arrow change after it leaves the bow?



	 
	f)
	What is the main force acting on the arrow after it leaves the bow?



	 
	g)
	What other force is acting on the arrow?



	 
	h)
	What are the directions of these two forces?



	 
	i)
	How will the motion of the arrow change after it reaches its highest point?



	 
	j)
	What will be the main force acting on the arrow after the high point?



	 
	k)
	What other force will be acting on the arrow after this point?



	 
	l)
	What are the directions of these two forces?
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Gravity









	1.
	Circle the word True if the statement is true. Circle the word False if it is false.



	 
	a)
	On Earth, gravity always pulls in the direction we call “down.”



	 
	 
	True
	False



	 
	b)
	Gravity pulls, but it never pushes.



	 
	 
	True
	False



	 
	c)
	Only planets have gravity.



	 
	 
	True
	False



	 
	d)
	Only solid things are pulled by gravity.



	 
	 
	True
	False



	 
	e)
	Gravity is the only force that can act without touching.



	 
	 
	True
	False













	2.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	What force causes falling things to speed up?



	 
	 
	[image: img]
	A
	gravity



	 
	 
	[image: img]
	B
	friction



	 
	 
	[image: img]
	C
	air resistance



	 
	 
	[image: img]
	D
	magnetic force



	 
	b)
	Which of these things would happen if the force of gravity were somehow turned off?



	 
	 
	[image: img]
	A
	The Earth would stop spinning.



	 
	 
	[image: img]
	B
	The Earth would crash into the sun.



	 
	 
	[image: img]
	C
	The moon and Earth would drift apart.



	 
	 
	[image: img]
	D
	Everything on Earth would become much heavier.



	 
	c)
	All of these forces can act at a distance, except ________.



	 
	 
	[image: img]
	A
	gravity



	 
	 
	[image: img]
	B
	friction



	 
	 
	[image: img]
	C
	magnetic force



	 
	 
	[image: img]
	D
	electrostatic force
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Gravity


[image: Images]

We said earlier that there are mysterious forces that can push or pull things without touching them. This is called force at a distance. The force at a distance you feel most often is the force of gravity.

The force of gravity is an attraction between any two things made of matter. Every bit of matter in the world is attracted to every other bit of matter. You may remember that gravity only pulls; it never pushes.

Maybe you are wondering why you don’t see everything being pulled together. Most things don’t stick to you, and you can’t feel yourself pulled toward other people. The reason is that gravity is a very weak force. We don’t notice gravity unless something has a lot of mass.

The Earth is something with a lot of mass. Earth’s gravity pulls everything toward it. It pulls on you so hard that you can only jump a few feet above the Earth before gravity pulls you back. When we use the word “down,” we mean “the direction that gravity pulls.”

The more mass two things have, the stronger will be the force of gravity pulling them together. The farther apart two things are, the weaker will be the force of gravity pulling them together.
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Gravity


The moon also has a lot of mass. The moon’s gravity pulls at Earth so hard that it makes the water in the oceans slosh toward the moon! We see this when we see ocean tides rising and falling. The force of gravity between Earth and the moon is also what keeps them from drifting apart. In the same way, the pull of gravity causes the Earth and the other planets to circle the sun instead of wandering off through space. In this case, it is the pull between the mass of the sun and the masses of the planets.








	[image: img]

	Tell why you cannot feel the force of gravity between yourself and this book.




	 



	 






Remember we said earlier that gravity is the unbalanced force that causes a skydiver to speed up when she first steps out of an airplane. Gravity acts the same on all things that are falling. All things speed up when they begin to fall.

From what we just learned about mass and gravity, we can see that the more mass something has the more it will be pulled by Earth’s mass. There is a name for the amount of this pull, and you already know it. It is called weight. Weight is a force—the force of gravity pulling on the mass in something. Weight and mass are easy to confuse.







	•
	Weight is a force. Weight is measured in pounds.



	•
	Mass is how much matter (“stuff”) is in something. Mass is measured in grams or kilograms.
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Gravity


1.   Write each word beside its meaning.











	 
	grams
	gravity
	mass
	pounds
	weight











	_________________
	 a)
	the force with which Earth’s gravity pulls on something



	 



	_________________
	 b)
	a way to measure mass



	 



	_________________
	 c)
	a way to measure weight



	 



	_________________
	 d)
	the force of attraction between two masses



	 



	_________________
	 e)
	the amount of “stuff” in something















	2.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	What causes ocean tides to rise and fall?



	 
	 
	[image: img]
	A
	the pull of the moon’s gravity



	 
	 
	[image: img]
	B
	sloshing caused by Earth’s spin



	 
	 
	[image: img]
	C
	changes in the mass of saltwater



	 
	 
	[image: img]
	D
	changes in the strength of Earth’s gravity



	 
	b)
	What gives us weight?



	 
	 
	[image: img]
	A
	the pull of Earth’s gravity



	 
	 
	[image: img]
	B
	the motion of Earth around the sun



	 
	 
	[image: img]
	C
	the magnetic force at Earth’s poles



	 
	 
	[image: img]
	D
	friction between our feet and Earth’s surface



	 
	c)
	What tells how strong the force of gravity will be between two things?



	 
	 
	[image: img]
	A
	the things’ masses and the things’ weights



	 
	 
	[image: img]
	B
	the things’ weights and the mass of the Earth
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	C
	the mass of the Earth and the distance between the things



	 
	 
	[image: img]
	D
	the distance between the things and the things’ masses
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Gravity


Answer the questions in complete sentences.







	3.
	What is weight? In what units is weight measured?



	 
	 



	 
	 



	4.
	What is mass? In what units is mass measured?



	 
	 



	 
	 



	 




 Extension & Application  








	5.
	The force of gravity on the moon is a lot less than the force of gravity on Earth. The moon only pulls with 1/6 the force of Earth’s gravity.



	 
	a)
	Use the word mass to explain why the moon’s gravity is less than Earth’s gravity.



	 
	 
	 



	 



	 
	 
	 



	 



	 
	b)
	If a person weighs 120 pounds on Earth, how much would they weigh if they went to the moon?



	 
	 
	 



	 



	 
	c)
	If you can throw a ball 30 feet into the air on Earth, how high could you throw it on the moon?



	 
	 
	 



	 



	 
	d)
	If a person has a mass of 55 kilograms on Earth, what would be their mass on the moon?
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Other Forces That Act Without Touching










	1.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	Which forces can either attract (pull) or repel (push)?



	 
	 
	[image: img]
	A
	magnetic and electrostatic



	 
	 
	[image: img]
	B
	electrostatic and gravity



	 
	 
	[image: img]
	C
	gravity and magnetic



	 
	 
	[image: img]
	D
	friction and gravity



	 
	b)
	Which kind of metal is attracted to a magnet?



	 
	 
	[image: img]
	A
	aluminum



	 
	 
	[image: img]
	B
	copper



	 
	 
	[image: img]
	C
	iron



	 
	 
	[image: img]
	D
	silver



	 
	c)
	What are the poles of a magnet called?



	 
	 
	[image: img]
	A
	left and right



	 
	 
	[image: img]
	B
	plus and minus



	 
	 
	[image: img]
	C
	north and south



	 
	 
	[image: img]
	D
	metal and nonmetal












	2.
	Circle the word True if the statement is true. Circle the word False if it is false.



	 
	a)
	The Earth is a large magnet.



	 
	 
	True
	False



	 
	b)
	Electrical charges are either minus or zero.



	 
	 
	True
	False



	 
	c)
	Things made of iron are attracted to magnets.



	 
	 
	True
	False



	 
	d)
	A magnet can pick something up off the ground without touching it.



	 
	 
	True
	False



	 
	e)
	Electrical charges can attract each other but cannot repel.



	 
	 
	True
	False
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Other Forces
That Act Without Touching


[image: Images]

Like gravity, magnetic force and electrostatic force can also act without touching. Magnetic force is the force between magnets, and electrostatic force is the force between things with electrical charges. Gravity only pulls, but magnetic and electrostatic forces can push or pull. Pulling together is called attraction, and pushing apart is called repelling.

Magnets have two ends, called the north pole and the south pole. When the north pole of one magnet is brought near the south pole of another magnet, the magnets attract each other, and they stick together. Things made of iron, like nails and paper clips, also stick to magnets. When two north poles or two south poles are brought together, the magnets repel each other, and they move apart.

You may have heard of Earth’s North and South Poles. These places are called poles because the Earth is actually a huge magnet.

Electrical charges are either positive or negative. Things with a positive
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	Name three things that you could pick up with a magnet.




	 



	 



	 






charge are marked with a plus (+), and things with a negative charge are marked with a minus (−). Electrostatic forces act much like magnetic forces. Opposite charges attract, and like charges repel. After a balloon is rubbed on cloth, the balloon will then stick to the wall. The balloon has become charged, and electrostatic force is holding it to the wall.

Force is greater for stronger magnets and for larger charges. Force gets
smaller as the charges or magnets get farther apart. In these ways, magnetic and electrostatic forces are a lot like the force of gravity.
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Other Forces
That Act Without Touching







	1.
	Tell which force goes with each sentence. In the spaces to the left, write G if it is about GRAVITY. Write M if it is about MAGNETIC force. Write E if it is about ELECTROSTATIC force.













	 
	a)
	 
	 
	A north pole is attracted to a south pole.



	 
	b)
	 
	 
	It pulls, but it can’t push.



	 
	c)
	 
	 
	This could be used to separate pins from toothpicks.



	 
	d)
	 
	 
	Plus repels plus, and minus repels minus.



	 
	e)
	 
	 
	It makes all falling objects speed up.










	2.
	In the pictures below the balls on strings have electrical charges. The bars are magnets that have been dropped into glass tubes.




Write the sign for the charges on the balls that are blank. Write + for a POSITIVE charge.

Write − for a NEGATIVE charge.

Show the names of the magnet poles that are not already shown. Write N on the NORTH POLE ends of the magnets. Write S on the SOUTH POLE ends of the magnets.












	a)
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	b)
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	c)
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	d)
	[image: Images]














	[image: Images]
	[image: Images]




Other Forces
That Act Without Touching


Answer the questions in complete sentences.







	3.
	What are the names of the electrostatic charges? Which pairs repel? Which pairs attract?



	 
	 



	 
	 



	4.
	What are the names of the magnetic poles? Which pairs repel? Which pairs attract? What else is attracted to magnets besides other magnets?



	 
	 



	 
	 



	 




 Extension & Application  








	5.
	a)
	Use the chart on the next page to show what you have learned about the forces of friction, air resistance, gravity, magnets, and electrostatic charges. Write Yes or No in each box. Do not write in the black boxes.



	 
	b)
	Which of the forces is always pulling on you? _________________



	 
	c)
	Which of the forces helps you walk up a steep hill? _______________________



	 
	d)
	Which force could be used to separate steel cans from aluminum cans? _____________________
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Other Forces
That Act Without Touching








	Force
	Can it act at a Distance?
	Can it both attract (pull) and repel (push)?



	A Friction
	 
	 



	B Air Resistance
	 



	C Gravity
	 
	 



	D Electrostatic
	 
	 



	E Magnetic
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Activity One

The Force of Friction

Learn about the force of friction between different surfaces.

FOR THIS ACTIVITY, you will need:


•   A wooden board about two feet long and six or more inches wide

•   A yard stick, meter stick, or measuring tape

•   Tape

•   Sandpaper

•   Several of the following:









	A block of wood
	A sheet of paper
	A brick



	An ice cube
	A piece of glass
	A flat stone



	Something made of plastic. Any other flat objects with different kinds of surfaces that are small enough to fit on the board.








STEPS:

1.   On a blank piece of paper, make a table with three columns like this:








	Surface 1
	Surface 2
	Height of Board



	 
	 
	 




2.   Place any one of the objects on the board, near one end.

3.   Slowly raise the end of the board nearest the object until the objects starts to slide down the board.

4.   Measure the height to which you raised the board.

5.   Write the results in the table. For example if you tried the stone first, you would write “wood” (for the board), “stone”, and the height of the board when the stone started to slide.
It is important to understand that the higher you must raise the board to make the objects move, the greater is the force of friction between the object and the board.

6.   Try as many combinations as you can. Try taping different materials to the board, like paper, carpet, or sandpaper. You could also tape different materials to the brick or block of wood. Try smoothing the surface of the board or the block of wood with the sand paper to see if that makes a difference.

      Write a list of things you learned about surfaces and the force of friction.
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Activity Two

The Force of Air Resistance

Learn about the force of air resistance. When things fall they are acted on by two forces: gravity and air resistance. The force of gravity is the same on all objects. This means that, if there were no air, everything would fall the same way. That is, everything would fall with the same acceleration. It’s hard to believe, but a feather and a rock would hit the ground at the same time if there were no air! This has been proved by dropping things in a container that has had the air pumped out of it.

You will need to do this activity with a partner.

FOR THIS ACTIVITY, you will need:

•   A stopwatch

•   Several of the following things:









	 
	a feather
	a coin
	a sheet of paper



	 
	a balloon
	a block of wood
	a lead weight, like a fishing weight



	 
	a dried pea or bean




STEPS:

1.   One person drops each object from a height. Drop all objects from the same height.

2.   The other person uses the stop watch to measure how long it takes the object to fall.

3.   Try different sizes of the same thing. For example, cut the paper into smaller pieces to see if size changes the time to fall.

Remember: The longer it takes something to fall the greater is the air resistance.

QUESTIONS:







	1.
	How does mass affect air resistance?



	 
	 



	2.
	How does the amount of surface affect air resistance?



	 
	 











	3.
	You may have seen helium balloons. They don’t fall at all, but rise into the air.



	 
	a)
	Does this mean helium balloons have no mass?__________________



	 
	b)
	Do they have negative mass?_________________



	 
	c)
	Do they have negative air resistance?_________________



	Reading about the “buoyant force” will help you answer these questions.
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Activity Three

Balanced and Unbalanced Forces

In this activity you will see how motion changes when forces are unbalanced. This is when the net force is not zero. You will also see that motion does not change when forces are balanced. This is when the net force is zero. The two forces you will combine to make the net force are the force of gravity and the buoyant force.

The BUOYANT FORCE is the force that pushes up on objects that are under water. When the buoyant force is greater than the force of gravity, the object will float. This is why wood floats.

FOR THIS ACTIVITY, you will need:

•   A pot of water

•   A spring scale

•   Several of these objects:








	 
	a piece of wood
	a hollow ball, like a table tennis ball or a tennis ball



	 
	an egg
	a stone



	 
	a metal object, like a pair of pliers, a lead fishing weight, or a large bolt




•   A spring scale looks like this:

[image: Images]

STEPS:








	1.
	Put each of the objects in the pot of water, hold the object on the bottom, and let go.



	2.
	Does it float or sink?



	 
	•
	If it floats, how fast does it move to the top?



	 
	•
	If it sinks, how fast does it sink?



	 
	•
	What does the speed of rising or sinking tell you about the direction and amount of the net force?



	 
	•
	On which object is the net force closest to being balanced?



	3.
	Tie a string to each of the objects that sank.



	4.
	Weigh them on the spring scale.



	5.
	Now weigh them again while they are hanging in the water.



	 
	•
	Is the weight different in water?



	 
	•
	How much buoyant force is acting on the object?
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Activity Four


Magnetic Force

For this activity you will need a magnet and a compass. Any kind of magnet will do—a bar magnet, horseshoe magnet, or a refrigerator magnet. Anything made of iron or steel is attracted to a magnet. (Steel is made mostly of iron.) Find as many things as you can that are made of iron or steel.

This is what you do:







	1.
	Hold the magnet against different objects. If the magnet sticks to the object it is made at least partly of iron. If you have a bicycle, see which parts of it are made of iron or steel.



	2.
	Many parts of cars that used to be made of steel are now made of plastic. See which parts of a car are made of steel.



	3.
	Some things that look like gold or silver are iron inside, covered with a thin coating of gold or silver. Try to find something that is iron coated with gold or silver.



	4.
	Make a list of things that are iron or steel and a list of things that are some other material.



	5.
	Find a tin can. Tin is not attracted to a magnet. Is a tin can all tin?



	6.
	Look at the compass and see how the needle in it moves. The needle is a small magnet. It always points toward the North Pole of Earth because the Earth is a magnet.



	7.
	Bring the magnet near the compass and see if the needle points in a different direction.



	 
	Which magnetic force is stronger, that of the Earth or that of your magnet?
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Crossword Puzzle!








	





	
word list

electrostatic
deceleration
gravity
exert
south
repel
weight
grams
matter
unbalanced
negative
mass
acceleration
net
magnet
attraction
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  Down    

  2. What a net force is if it is not zero

  3. What you measure mass in

  4. The opposite of repulsion

  5. The kind of motion with decreasing speed

  8. Push away

  9. Something all matter has

11. Gravity can ______ a force at a distance

12. Combining all the forces acting on something gives the ______ force


	
  Across    

  1. If it’s not the north pole it must be the ______ pole

  3. It’s what makes you fall

  6. What scientists call “stuff”

  7. The kind of force between electrical charges

10. The kind of motion with increasing speed

12. This kind of charge is marked with a minus sign

13. It can pick up an iron nail

14. The force of Earth’s gravity pulling on you is your ______
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Word Search Force

Find all of the words in the Word Search. Words are written horizontally, vertically, diagonally, and some are even written backwards.











	acceleration
	electrical
	friction
	mass
	pole



	air
	charge
	grams
	matter
	positive



	attraction
	electrostatic
	gravity
	negative
	repel



	balanced
	exert
	magnet
	net
	south



	contact
	force
	magnetic
	north
	weight
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Comprehension Quiz

 Part A  

	[image: Images]














	Circle the word True if the statement is true.Circle the word False if it is false.
	[image: Images]



	 
	1.
	A force is a push or a pull.



	 
	 
	True
	False



	 
	2.
	Air resistance is a force that acts at a distance.



	 
	 
	True
	False



	 
	3.
	Gravity repels, but it does not attract.



	 
	 
	True
	False



	 
	4.
	Friction is a contact force.



	 
	 
	True
	False



	 
	5.
	Combining the forces acting on an object gives the net force.



	 
	 
	True
	False



	 
	6.
	The more mass a thing has, the more a force will change its motion.



	 
	 
	True
	False



	 
	7.
	The north pole of a magnet will be attracted to the south pole of another magnet.



	 
	 
	True
	False












	 Part B  
	 















	Put a check mark ([image: img]) next to the answer that is most correct.
	[image: Images]



	 
	1.
	Which of these is a force?



	 
	 
	[image: img]
	A
	energy



	 
	 
	[image: img]
	B
	friction



	 
	 
	[image: img]
	C
	mass
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	D
	work



	 
	2.
	Which is the force of attraction between the masses of any two objects?



	 
	 
	[image: img]
	A
	gravity



	 
	 
	[image: img]
	B
	friction



	 
	 
	[image: img]
	C
	air resistance



	 
	 
	[image: img]
	D
	magnetic force



	 
	3.
	Which is true of any object acted on by an unbalanced force?



	 
	 
	[image: img]
	A
	It is not moving.



	 
	 
	[image: img]
	B
	Its net force is zero.



	 
	 
	[image: img]
	C
	Its motion is changing.



	 
	 
	[image: img]
	D
	It is moving at a steady speed.




SUBTOTAL:   /10
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Comprehension Quiz

 Part C  

Answer the questions in complete sentences.








	1.
	Name two forces acting on a falling object. Tell the direction in which each force acts.
	[image: Images]



	 
	 



	 
	 



	 
	 



	 


	2.
	When an arrow is used to show a force, what two things does the arrow show about the force?
	[image: Images]



	 
	 



	 
	 



	 
	 


	 


	3.
	Tell what a contact force is. Give two examples of contact forces.
	[image: Images]



	 
	 



	 
	 



	 
	 


	 


	4.
	Give an example of something that is acted on by balanced forces. Name the forces that are in balance.
	[image: Images]



	 
	 



	 
	 



	 
	 


	 


	5.
	Name the two poles of a magnet. When do two poles attract each other? When do two poles repel each other?
	[image: Images]



	 
	 



	 
	 



	 
	 




SUBTOTAL:   /15
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1.

a) False

b) True

c) False

d) False

e) True

2.

a) gravity

b) pull

c) force

d) push

e) friction

 7 

 

Things are attracted to Earth by the force of gravity.

	
1.

a) [image: images] B

b) [image: images] B

c) [image: images] A

2.

a) Circle: friction, gravity, pull, push

 

 

b) Cross out: energy, mass, power, speed, work


	
3.

A force is a push or a pull.

4.

An arrow shows the direction in which the force acts and the strength/amount / magnitude of the force.

5.

Two of: gravity (down), normal force (up), friction (back), air resistance (back), mechanical push(forward)

	
1.

a) False

b) False

c) True

d) True

e) True

2.

a) [image: images] A

b) [image: images] B

c) [image: images] A
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friction, air resistance

	
1.

a) True

b) True

 

c) True

d) False

e) True

2.

a) Circle: friction, air resistance

 

 

b) Underline: gravity, magnetic force, electrostatic force


	
3.

A force that must touch something to act on it. Examples: friction, air resistance, mechanical pushes and pulls.

4.

A force that acts on something with out touching it. Examples: gravity, magnetic force, electrostatic force.

5.

Answers will vary. Example: Car moving to right.
In this example, forces are: gravity (down), tires pushing on road (right), air resistance (left), friction (left).




	 8 

	 9 

	 10 

	 13 

	 14 

	 15 

















	
1.

a) [image: images] D

b) [image: images] B

c) [image: images] A

2.

a) False

b) True

c) False

d) True

e) True

 16 



Gravity and air resistance. The net force is: acts in the down direction.


	
a) down

b) no net force

c) up

2.

a) up

b) right

c) down


	
3.

The force you get when you combine (or add together) all force acting on something.

4.

Zero

5.

[image: images]


	
1.

a) True

b) False

c) True

d) True

e) False

2.

a) [image: images] B

b) [image: images] C

c) [image: images] A

 21 



No, because he
is speeding up/
accelerating


	
1.

a) [image: images] A

b) [image: images] B

c) [image: images] B

2.

a) balanced b) net
c) acceleration/deceleration
d) deceleration/acceleration
e) direction
f) net

	
[image: images]

3.

Answers will vary. Example: Car traveling at a steady speed. Force of the wheels pushing on the road, friction, air resistance.

4.

Answers will vary. Example: A falling object, gravity, air resistance.

5.

B: unbalanced; ↓; gravity & air resistance; changing

C: unbalanced; ↓; gravity & air resistance; speeding

D: unbalanced; ↑; gravity, buoyancy & water resistance; slowing

E: unbalanced; ↑;gravity, buoyancy & water resistance; changing

F: unbalanced; ↑;gravity, buoyancy & water resistance; speeding





	 18 

	 19 

	 20 

	 23 

	 24 

	 25 

















	
[image: images]

1.

a) False

b) True

c) True

d) True

e) False

2.

a) c

 

b) c

 

c) A
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How much matter (“stuff”) is in something


	
1.

a) B

 

b) A

 

c) B

 

2.

a) mass

 

b) direction

c) balanced

 

d) gravity

	
3.

The greater the force, the more the object will speed up.

4.

The greater the mass, the less the object will speed up.

5.

a) accelerate

b) the greater the mass the less it will accelerate

c) force of the bowstring

d) upward

e) decelerate

f) gravity

g) air resistance

h) direction for both are down

i) accelerate

j) gravity

k) air resistance

l) gravity – down, air resistance – up

	
1.

a) True

b) True

c) False

d) False

e) False

2.

a) A

b) C

 

c) B

 32 



Possible answers: The masses are too small.
Or
The force of gravity is too weak a force to feel between such small masses.


	
1.

a) weight

b) grams

c) pounds

d) gravity

e) mass

2.

a) A

b) A

c) D

	
3.

The force of Earth's gravity pulling on something. Measured in pounds or newtons.

 

4.

The amount of stuff/matter in something. Measured in grams or kilograms.

5.

a) The moon has less mass than Earth

 

b) 20 pounds (120/6 = 20 OR 120 × 1/6 = 20)

 

c) 180 feet (30 × 6 = 180)

 

d) 55 kg (mass of an object stays the same regardless of the forces acting on it)





	 28 

	 30 

	 31 

	 34 

	 35 

	 36 

















	
1.

a) [image: images] A

b) [image: images] C

c) [image: images] C

2.

a) True

b) False

c) True

d) True

e) False

 37 



Answers will vary. Examples: nails,pins, paper clips,thumbtacks, needles


	
1.

a) M

b) G

c) M

d) E

e) G

2.

a) left to right: (given),⊕

b) left to right:⊖, (given),⊕

 

c) top to bottom: N, S, (given), N

d) top to bottom: N, S, S, (given), S, N

	
3.

Charges are either plus (+) or minus (−).Like charges repel;unlike charges attract.

4.

Magnetic poles are either north (N) or south (S).
Like poles repel; unlike poles attract.
Things made of iron are attracted to magnets.
Answers will vary

5.

a) A: No, ---
B: No, ---
C: Yes, No
D: Yes, Yes
E: Yes, Yes

b) gravity

 

c) friction

 

d) magnetic


	
Answers will vary

 42 



Answers will vary.

 

 

1.

Mass does not affect air resistance.

2.

Surface increases air resistance.

3.

a) No

b) No

c) No

(Helium balloons are acted on by the buoyant force of air.)


	
2.

The greater the speed of rising or sinking, the greater the net force. Closest to being balanced on the egg

5.

Yes, weight is different in the water. Buoyant force is weight in air minus weight in water.

 44 



5.

No

7.

Magnet has more force

	
[image: images]

 Across:  

1. south

3. gravity

6. matter

7. electrostatic

10. acceleration

12. negative

13. magnet

14. weight

 Down:  

2. unbalanced

3. grams

4. attraction

5. deceleration

 

8. repel

9. mass

11. exert

12. net
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[image: images]

Word Search Answers

[image: Images]


	
Part A

1) True

2) False

3) False

4) True

5) True

6) False

7) True

Part B

1) [image: images] B

2) [image: images] A

3) [image: images] C

	
Part C

1.

Gravity and air resistance act on a falling object. The force of gravity acts downward. The force of air resistance acts upward.

 

2.

The arrow shows the direction in which the force acts and the amount of force.

 

3.

A contact force is a force that must touch something to act on it. Examples: friction, air resistance, any mechanical push or pull.

4.

Answers will vary. Example: An object moving at a steady speed in a straight line is acted on by gravity, its own mechanical force, the normal force, friction, and air resistance.

5.

The poles of a magnet are the north pole and the south pole. Different poles attract eachother. Like poles repel each other.




	 47 

	 48 

	 49 
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