PHYSICAL
WORLD

Machines
& Motion

il
Answers

IN GENESIS™

GOD’S 4th Edition
DESIGN® Debbie & Richard Lawrence




God’s Design” for the Physical World is a complete physical science curriculum for grades 3—8. The books in
this series are designed for use in the Christian school and homeschool, and provide easy-to-use lessons that
will encourage children to see God’s hand in everything around them.

Printed January 2016

Fourth edition. Copyright © 2003, 2008, 2016 by Debbie & Richard Lawrence.

No part of this book may be reproduced in any form or by any means without written permission from the
author and publisher other than: (1) the specific pages within the book that are designed for single family/
classroom use, and (2) as brief quotations quoted in a review.

ISBN: 978-1-62691-463-6

Published by Answers in Genesis, 2800 Bullittsburg Church Rd., Petersburg KY 41080

Book designer: Diane King
Editor: Gary Vaterlaus

All scripture quotations are taken from the New King James Version. Copyright 1982 by Thomas Nelson, Inc.
Used by permission. All rights reserved.

The publisher and authors have made every reasonable effort to ensure that the activities recommended
in this book are safe when performed as instructed but assume no responsibility for any damage caused
or sustained while conducting the experiments and activities. It is the parents’, guardians, and/or teachers’
responsibility to supervise all recommended activities.

Printed in China

AnswersInGenesis.org + GodsDesign.com



Unit 1: Mechanical Forces 4

Lesson 1 Introduction to Mechanical Energy . ... ... 8
Lesson 2 Potential & KineticEnergy. . . ... ........ 10
Lesson 3 ConservationofEnergy . .............. 13
Lesson 4 Conservation of Momentum. ... ........ 16
Special Feature Perpetual Motion . . ............. 19
Lesson 5 Force. ... . ... ... . ... ... ... 21
Lesson 6 Friction ... ..... .. ... . ... ... . . ... 24
Lesson 7 Work . ......... ... ... ... ... . ... . 26
Lesson 8 Power . ... ... ... . ... ... 29
Unit 2: Simple Machines 31
Lesson 9 Simple Machines . ... ............... 32
Special Feature Archimedes . .. ................ 34
Lesson 10 InclinedPlanes ... ... .............. 36
Lesson 11 Wedges&Screws . . .. ............... 38
Lesson 12 Levers . ... ... . i 41
Lesson 13  First-, Second-, & Third-Class Levers . .. .. .. 44
Lesson 14 Wheels&Axles. . .. ................. 46
Lesson 15 Gears . ..... ... ... 49

Lesson16 Pulleys. .. ... ... ... ... ... ... .. ... 52



Lesson 17 Kinematics . . ... ...... ... ........ 56
Lesson 18 Speed &Velocity. . . ................. 58
Lesson 19 Acceleration . ... .................. 61
Lesson 20 Theory of Relativity. . . .. ............. 64
Special Feature AlbertEinstein . . ... ............ 67
Unit 4: Dynamics 69
Lesson 21 FirstLawof Motion. . .. .............. 70
Lesson 22 Second Lawof Motion. . . ... .......... 73
Lesson 23 Third Lawof Motion . . .. ............. 76
Lesson24 Gravity . ... ...... . ... ... 78
Lesson25 FallingBodies . .................... 81
Lesson26 CenterofMass . ................... 84

Unit 5: Circular & Periodic Motion

Lesson 27 CircularMotion ... ................. 88
Lesson 28 MotionofthePlanets . ... ............ 91
Special Feature JohannesKepler . .. ... .......... 94
Lesson 29 PeriodicMotion . . . ................. 926
Lesson30 Pendulums....................... 99
Special Feature ChristianHuygens . . . ... ......... 101
Unit 6: Use of Machines 102
Lesson31 MachinesinHistory . ................ 103
Lesson32 MachinesinNature ................. 106
Lesson33 Modern Machines. . .. ............... 109
Lesson 34 Using Simple Machines—Final Project . . . .. 112
Lesson35 Conclusion .. ..................... 114
Glossary . . . . . 115
ChallengeGlossary . . . . ... ... . . ... 116
Index. . ... . . ... 117



Welcome to
GOD’'S DESIGN®

PHYSICAL
WORLD

You are about to start an exciting series of
lessons on physical science. God’s Design® for the
Physical World consists of three books: Heat and
Energy, Machines and Motion, and Inventions and
Technology. Each of these books will give you insight
into how God designed and created our world and
the universe in which we live.

No matter what grade you are in, third through
eighth grade, you can use this book.

3rd-5th grade

Read the lesson.

Do the activity in the light blue box (work-

sheets will be provided by your teacher).

@ Test your knowledge by answering the
What did we learn? questions.

Assess your understanding by answering the
< Taking it further questions.

Be sure to read the special features and do the final
project.

There are also unit quizzes and a final test to take.

6th-8th grade

Read the lesson.

Do the activity in the light blue box (work-
sheets will be provided by your teacher).

Test your knowledge by answering the
What did we learn? questions.

Assess your understanding by answering the
Taking it further questions.

Do the Challenge section in the light green
box. This part of the lesson will challenge
you to do more advanced activities and
learn additional interesting information.

20 686

Be sure to read the special features and do the final
project.

There are also unit quizzes and a final test to take.

When you truly understand how God has
designed everything in our universe to work
together, then you will enjoy the world around you
even more. So let’s get started!
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Introduction to Mechanical

Energy * 8
Potential & Kinetic Energy * 10

Conservation of Energy * 13

Conservation of
Momentum - 16

UNIT

Force * 21
Friction * 24

Work ¢ 26

MEChanical Power * 29
Forces Distinguish between kinetic

and potential energy.

Describe how energy and
matter are related to one
another.

Explain how momentum is
conserved in collisions.

Describe how force, work,
power, and friction are related.

Machines & Motion ¢ 7



Mechanical Forces

- Introduction to
Mechanical Energy

Let's get moving! == = , =

What is mechanical energy? Mechanical energy is one of the most vis-
ible types of energy. Other types of energy include

Words to know: chemical, electrical, light, nuclear, and thermal
. (heat). Unlike chemical, nuclear, and electrical
mechanics Energy energy, which all take place on a microscopic and
mechanical energy atomic level, mechanical energy is easily seen, mea-
sured, and tested. You see things and people move

Challenge words: all around you.

physical laws

Sit very, very still. Try not to move at all.
Try to imagine what the world would be like if noth-
ing moved. It would be a very boring place. Thank-
fully, God loves motion and created a universe full
of movement. There are certainly times to be still.
Psalm 46:10 says, “Be still, and know that | am God.”
However, the world around us is in constant motion.

The scientific study of motion is called
mechanics, or the study of mechanical energy. In
this book, you will learn about the different ways
things move, why they move, and many ways to use
that motion. Motion can be in a straight line or in an
arc. If something is moving around an axis, it is said
to have circular motion. Gravity plays a large role in
how things move on earth. So we will be studying
about gravity in this book.

8 » Machines & Motion LESSON 1



Like all forms of , from a scientific view-
point mechanical energy is the ability to perform
work. You perform work when you move some-
thing. You use mechanical energy in countless ways.
You use it to brush your teeth and comb your hair.
You use mechanical energy to ride a bike or mow the
lawn. Mechanical energy swings a bat to hit a home
run and allows you to slide down a snowy hill.

People have also learned to build machines that
allow them to do much more work than they could

Experimenting
with motion

Let's examine the different ways that objects move.
Complete the activities described on the “Types of
Motion” worksheet. Record your observations and
answer the questions as you do them.

Physical laws

All objects in the universe move according to
specific laws. For example, all objects obey the law
of gravity. Everything on earth is pulled toward the
center of the earth. We will be studying many of the
scientific or that govern movements of
objects. These physical laws are different from other
types of laws.

1. Physical laws were not invented by men—they
are only described by men.

2. Physical laws cannot be broken or changed.

3. Physical laws apply throughout the entire
universe.

4. Physical laws were set in place by God.

without the machines. Using a machine to increase
your ability to do work is called mechanical advan-
tage. Mechanical advantage allows people to build
bridges, skyscrapers, aircraft carriers, and airplanes.
You will enjoy your study of mechanics—so let’s
get moving. 3

B2 what did we learn?

«  What is mechanics?
«  What is energy?

« What are some ways that objects move?

Taking it Further

+  What force greatly affects motion on earth?

« List three or more ways that mechanical
advantage is being used around you.

Based on your observations throughout your life,
write down what physical laws you think apply to
moving objects.

Some of the things you have probably observed
include objects always fall toward the earth, objects
slow down if nothing is pushing them, objects only
move in a circle if something is pulling them toward
the center of the circle, when objects collide they
change direction and one may slow down as the other
speeds up. These are just a few observations that are
governed by physical laws. We will learn much more
about the laws that cause these things to happen in
the lessons to come.
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