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Forces and Motion

Teacher Materials

@ Teacher Preparation

Before you begin each unit photocopy and distribute the following to students:
* Word Web (page 167)
Unit Vocabulary (page 168)

Vocabulary Crossword Puzzle* (page 169)
Student Briefs (pages 170-177)
Unit Assessments (pages 178-189)

* You may wish to decrease the difficulty of the crossword puzzle by providing students
with a list of words as a reference.

@ Key Unit Concepts

* Speed and velocity are measurements of motion.

« Motion is relative, and its measurement depends upon point of reference.
» Anything that can push or pull is considered a force.

« Forces can be described by both magnitude and direction.

« The three natural forces are gravity, magnetism, and electricity.

» Friction is a force than can slow objects or stop them completely.

 The amount of friction produced depends on the object’s size, shape, and the material
of which it is made, as well as on gravity.

» Work is done when a force applied to an object causes it to move.

» Power is a measure of how quickly work is done.

 Force is measured in newtons.

» Work is measured in joules.

¢ Power is measured in watts.

 Net forces are all of the different forces that act on an object.

e Equilibrium is established when all of the forces acting on an object are balanced.
* Acceleration is a measure of the change in the velocity of an object.

e Newton’s Laws describe motion.

* Simple machines have few parts and help to push, pull, or lift heavy loads.

@ Discussion Topics

* Brainstorm a list of ways in which you apply either pushing or pulling forces
in daily life.

« Make a list of simple machines that you use or see used every day.

presenting this unit.
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@ Brief #1: Motion

* Describe Motion: Have students take turns describing the motion of an object of their
choice. Have students guess what the object is. (Example: This object moves along
metal tracks at high rates of speed.)

* Make a Table: Have students make a table that shows the times of the following data:
the fastest human, the fastest animal, the fastest car, the fastest plane, the fastest train,
and the fastest boat.

@ Brief #2: Force

e Perform a Friction Experiment:
Supplies: two balloons, some string, a yardstick or other kind of stick

Procedure: Rub the balloons against your shirt or pants. Tie the balloons to the end of
the stick, making sure that the sides of the balloons that you rubbed are facing each
other. Students will observe that the balloons push away from each other. The friction
produced when the balloons are rubbed together causes the negative and positive
charged particles to separate.

e Perform a Gravity Experiment:
Supplies: a small rubber ball, a large empty jar (for example, a mayonnaise jar)

Procedure: Put the ball on a flat tabletop. Place the jar over the top of the ball so the
ball is inside of the jar. Spin the jar around and around so that the ball begins to spin
in the same direction as the jar. Once you get it really going, lift the jar. As you do so,
the ball will be lifted from the table and will continue to spin inside of the jar. This
happens because of the force of the spinning motion and the speed of the ball. As the
ball slows down, the force of gravity will pull it out of the jar.

e Perform a Friction Experiment:
Supplies: hand lotion

Procedure: Press your dry hands together tightly. Rub them briskly for about 20
seconds. Now, place your hands on your cheeks. How do they feel? Next, repeat the
experiment exactly the same way, only this time put some lotion on your hands first.
Dry hands will produce more heat friction than the hands with the lotion. This is
because lubricants (water, lotion, etc.) provide a protective film between the two
surfaces, which reduces friction.

@ Brief #3: Newton’s Laws of Motion

» Write a Poem, Song, or Rap: Research Isaac Newton’s life and work and write a
poem, song, or rap that tells about his major contributions to science.

Key Words: Sir Isaac Newton
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Student Introduction: Forces and Motion Word Web

Name: Date:

Directions: Use this word web to help you brainstorm the characteristics of forces and motion.
What are some forces? What causes them? What does motion describe?

E Forces and Motion
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VYocabulary

. acceleration—a measure of the change in velocity of an object

. equilibrium—when all of the forces acting on an object are in balance

. force—anything that is pushing or pulling on an object

. friction—the resistance encountered when two surfaces rub together

. fulecrum—the pivot point on which a lever is supported

. inclined plane—simple machine made of slanting surface

. lever—simple machine consisting of a fulcrum and a stiff bar

. net forces—the combination of all of the different forces acting on an object
. power—how fast work gets done

. pulley—a simple machine consisting of a grooved wheel and cable

. secrew—simple machine consisting of an inclined plane wrapped around a rod
. speed—measurement of how fast something moves over a period of time

. velocity—measurement of the speed of an object in a given direction

. wedge—simple machine consisting of an inclined
plane, a sharp edge, and a flat surface

. wheel and axle—simple machine made of a
round object and a pole or rod

. work—force that is applied to an object that
causes it to move
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VYocabulary Crossword Puzzle

Name:

Directions: Complete the crossword puzzle. All of the words are vocabulary words from Unit #7.

Date:

10

1"

Across
3. can slow an object down
5. cable and grooved wheel
6. balance
7. speed in one direction
10. push and pull
11. force that makes an object move

©Teacher Created Resources, Inc.

Down

169

= s e

how fast work gets done
change in velocity

rate of movement

has a fulcrum

sharp edge, flat side
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