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	Student’s Name: [image: Images]
	Assignment: [image: Images]
	Level: [image: Images]






	 

	Level 1

	Level 2

	Level 3

	Level 4




	Understanding Concepts

	Demonstrates a limited understanding of concepts. Requires teacher intervention.

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

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

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




	Analysis & 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.

Introduction
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This resource provides ready-to-use information and activities for remedial students in grades five to eight. Written to grade and using simplified language and vocabulary, science concepts are presented in a way that makes them more accessible to students and easier 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 short-answer 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

This 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 effecctive tool for any SCIENCE PROGRAM.

Bloom’s Taxonomy* for Reading Comprehension
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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




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




	amplitude
	chemical energy
	conduction



	conservation
	convection
	elastic potential energy



	electrical energy
	electromagnetic radiation
	electromagnetic spectrum



	electrostatic force
	fossil fuels
	frequency



	infrared
	kinetic energy
	light energy



	magnetic force
	mechanical energy
	medium



	microwave
	nonrenewable
	nuclear power



	pitch
	pendulum
	photosynthesis



	potential energy
	radiation
	reflection



	refraction
	renewable
	sound energy



	thermal energy
	transfer
	transform



	transparent
	visible light
	ultraviolet



	wavelength
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What Is Energy?

1.  Complete each sentence with a word or group of words from the list. Use a dictionary to help you.










	 
	Chemical energy
	energy
	matter
	 












	 
	mechanical energy
	wave
	 











	 
	a)
	Kinetic and potential are two kinds of ____________.



	 
	b)
	Sound and light travel in ____________ s



	 
	c)
	____________ is the ability to do work.



	 
	d)
	All atoms are made of ____________



	 
	e)
	Food and batteries store energy in the form of ____________.















	2.
	Circle  T  if the statement is TRUE or  F  if it is FALSE. You may use a dictionary to help you.



	 
	T
	F
	a)
	Things in motion have kinetic energy.
	 



	 
	T
	F
	b)
	Light is a form of matter.
	 



	 
	T
	F
	c)
	Atoms and molecules have kinetic energy.
	 



	 
	T
	F
	d)
	Electrical energy travels through wires.
	 



	 
	T
	F
	e)
	Energy cannot be moved from one place to another.
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What Is Energy?
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Science is mostly about matter and energy. We say that matter is anything that has mass and takes up space. That is easy to understand. But energy is more mysterious. We can say that energy is the ability to do work. That is true, but it does not give a very clear idea of what energy is.

The best way to understand energy is to first look at all the different kinds of energy. The more kinds of energy we learn about, the more we get a feeling for it. Energy is like happiness. You can’t give a simple scientific explanation of happiness, but you know when you’ve got it.

First, think about mechanical energy. There are two kinds of mechanical energy, potential energy and kinetic energy. Things in a high place have potential energy.
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	Name one thing that has potential energy and one thing that has kinetic energy.



	 



	 









Things that are moving have kinetic energy.

Thermal energy is the energy in the moving particles of a material. This means that thermal energy is also a kind of kinetic energy. When thermal energy moves from one thing to another it is called heat.

Some kinds of energy travel in the form of waves. Waves on water carry energy. Sound and light are two other kinds of energy that travel in waves.

Other kinds of energy are chemical energy and electrical energy. Stretched springs and rubber bands also have energy.

As we study these different kinds of energy, you will begin to get an idea of what energy is.











	[image: Images]
	[image: Images]






What Is Energy?











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



	 
	a)
	All of these words describe forms of energy, except.
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	A
	chemical
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	B
	electrical
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	C
	material
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	D
	thermal



	 
	b)
	Which of these kinds of energy travels in the form of waves?



	 
	 
	[image: img]
	A
	chemical
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	B
	kinetic
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	C
	potential
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	D
	sound



	 
	c)
	How does an object gain potential energy?
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	A
	by melting
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	B
	by gaining speed
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	C
	by cooling to a lower temperature
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	D
	by being raised above the ground








2. Fill in each blank with a word from the list. One word will be left over.










	 
	thermal
	waves
	chemical



	 
	heat
	mechanical
	electrical






a)   _______ energy travels through wires.

b)   _______ energy is in the motion of particles.

c)   Light energy travels in _______.

d)   Kinetic and potential are the two kinds of _______ energy.

e)   When thermal energy moves to another place, it is called _______.
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What is Energy?








	Answer the questions in complete sentences.



	3.
	Name two kinds of energy that travel in waves.



	 
	 



	 
	 


	 


	4.
	What gives something potential energy? What gives something kinetic energy?



	 
	 



	 
	 








Extension & Application








	5.



	 
	a)
	All the words in the list below are either matter or energy. Use the chart on the next page to sort the words into types of matter and types of energy. Write the words for things made of matter in the box on the left. Write the words for types of energy in the box on the right.














	light
	water
	air
	blood
	sugar
	sound



	electricity
	potential
	kinetic
	wood
	horses
	 










	b)
	In one sentence tell what matter is.



	 
	 



	 
	 



	c)
	In one sentence tell what energy is.
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What Is Energy?







	Which is matter?
	Which is energy?



	Matter
	Energy
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Mechanical Energy











	1.
	Circle  T  if the statement is TRUE or  F  if it is FALSE.



	 
	T
	F
	a)
	Moving objects have kinetic energy.



	 
	T
	F
	b)
	Kinetic energy is either mechanical or potential.



	 
	T
	F
	c)
	A bird in flight has both kinetic energy and potential energy.



	 
	T
	F
	d)
	Gravity keeps objects from falling.



	 
	T
	F
	e)
	Mechanical energy can be used to do work.
















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



	 
	a)
	When does a ball thrown into the air have the most potential energy?
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	A
	before it is thrown
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	B
	just after it is thrown
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	C
	at its greatest height
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	D
	just before it hits the ground



	 
	b)
	Which word has a meaning closest to the meaning of the word “potential”?
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	A
	large
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	B
	moving
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	C
	stored
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	D
	wasted



	 
	c)
	Which word has a meaning closest to the meaning of the word “kinetic”?
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	A
	large
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	B
	moving
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	C
	stored
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	D
	wasted














	[image: Images]
	[image: Images]




Mechanical Energy








	Mechanical energy is either potential or kinetic. Potential energy comes from the position of an object (where it is). Potential means it could do something, but it isn’t. Kinetic energy comes from the motion of an object. Kinetic means moving.

Imagine a ball on the ground in front of you. You pick it up and lift it into the air. As the ball rises it gains potential energy. Then, you let go of the ball and it drops to the ground. As it falls, the ball’s energy changes into kinetic energy. As you can see, one kind of energy can change into another kind of energy.

	[image: Images]




	Imagine, now, that you throw a ball straight up into the air. As the ball goes up, it gains potential energy. As it goes up, it also loses kinetic energy. The ball keeps gaining potential energy and losing kinetic energy until it is as high in the air as it can go. Now, at its greatest height, the ball’s energy is all potential energy. (It has no more kinetic energy.) Then, the ball falls back to the ground. As it falls, its potential energy changes back to kinetic energy. Just before it hits the ground, the ball’s energy is all kinetic.
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	A dog jumps over a fence. How does the dog’s potential energy change on the way up? How does the dog’s potential energy change on the way down? When is the dog’s potential energy greatest?



	 



	 






Potential energy is important because it can be used to do work. Water at the top of a dam has potential energy. The water can be made to go over a water wheel as it falls. The spinning water wheel can then do work. But the work isn’t free. Somehow, something did some work to get the water to the top of the dam.
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Mechanical Energy


Now that you know a little bit about potential energy, you may be wondering where it comes from. Why does something gain potential energy as it rises? In these examples, the force of gravity gives potential energy its potential. Gravity also gives a falling object the motion that gives it kinetic energy.

Pendulums also show how kinetic and potential energy change back and forth. A pendulum is a weight that swings back and forth on a string or rope. A playground swing is a pendulum. When a child swings on a swing, their mechanical energy is always changing back and forth between kinetic and potential. At the high point of their swing, their energy is all potential. At the low point, it is all kinetic.

Roller coasters show kinetic and potential energy changing back and forth, too. At the top of that first big climb the energy is all potential. After that, it changes back and forth as it goes over the humps. Going up hill, the roller coaster cars lose kinetic energy and gain potential energy. Coming down hill, they gain kinetic energy and lose potential energy.

There are other kinds of mechanical energy caused by forces other than gravity. Stretched springs and rubber bands have potential energy. Later you will learn about the kinetic energy of moving particles and the potential energy stored in batteries and fuels.
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Mechanical Energy











	1.
	Circle  T  if the statement is TRUE or  F  if it is FALSE.



	 
	T
	F
	a)
	The faster an object moves, the more potential energy it has.



	 
	T
	F
	b)
	Anything that lifted off the ground has potential energy.



	 
	T
	F
	c)
	A stretched spring has potential energy.



	 
	T
	F
	d)
	Water gains kinetic energy after it goes over a waterfall.



	 
	T
	F
	e)
	Wind has kinetic energy.






2. Part of a roller coaster is shown below.

[image: Images]

Five points on the roller coaster ride are shown. Answer each question by writing A, B, C, D, or E.








	 
	a)
	At which point is the roller coaster gaining kinetic energy? ______________



	 
	b)
	At which point is the roller coaster gaining potential energy? ______________



	 
	c)
	At which point does the roller coaster have the most kinetic energy? ______________



	 
	d)
	At which point does the roller coaster have the most potential energy?______________
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Mechanical Energy







	Answer the questions in complete sentences.


	 


	3.
	What force causes a falling object to gain kinetic energy?



	 
	 



	 
	 



	4.
	A child is swinging on a playground swing. When does she have the most potential energy? When does she have the least potential energy?



	 
	 



	 
	 




Extension & Application









	5.



	 
	a)
	Picture the path of a drop of water from the time it falls from the sky as a raindrop until it reaches the ocean. Describe the path that the drop of water follows. Include in your description a swift mountain stream, a still lake, a slow-moving river, and a waterfall.



	 
	 
	 



	 
	 
	 



	 
	b)
	After you tell about the path of the water drop, tell how the potential energy of the drop changes along the path. Include all parts of the path from the rain cloud to the ocean.



	 
	 
	 



	 
	 
	 



	 
	c)
	Next, tell how the kinetic energy of the drop changes along the path.
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Thermal Energy











	1.
	Circle  T  if the statement is TRUE or  F  if it is FALSE.



	 
	T
	F
	a)
	Atoms and molecules are kinds of particles.



	 
	T
	F
	b)
	Atoms and molecules are always moving.



	 
	T
	F
	c)
	Heat cannot move through matter.



	 
	T
	F
	d)
	Particles move faster at higher temperatures.



	 
	T
	F
	e)
	Heat flows from cooler objects to hotter objects.



	 
	T
	F
	f)
	Heat is a fluid, like water.



	 
	T
	F
	g)
	Cold flows from cool objects to hot objects.



	 
	T
	F
	h)
	Hot objects can move heat to other objects without touching them.















	   2.
	Put a check mark ([image: img]) next to the answer that is most correct. You may use a dictionary to help you.



	 
	a)
	Which is not a way that heat can move?



	 
	 
	[image: img]
	A
	conduction
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	B
	convection
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	C
	radiation
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	D
	refraction



	 
	b)
	Three ounces of water in a cup have a temperature of 90ºF. Then one ounce of the water is poured down the sink. What will be the temperature of the remaining two ounces of water?
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	A
	30ºF
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	B
	60ºF
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	C
	90ºF
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	D
	120ºF
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Thermal Energy
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You may remember that everything is made if very small particles called atoms and molecules. These tiny bits are always moving. Because the particles are in motion, they have kinetic energy. When all the kinetic energy of all the particles in something is added together we get the energy of the whole object. This energy is called the object’s thermal energy. It is sometimes called heat, but that is something a little different.

When the particles speed up, the temperature goes up. In other words, something ’s temperature is the average speed of its particles. We can also say it is the average kinetic energy of its particles.

This difference is important: Temperature is the average energy, and thermal energy is the total energy. Temperature doesn ’t depend on the amount of material, but thermal energy does. If you have a glass of water at 60ºF and you drink half of it, the temperature of the remaining water is still 60ºF, not 30ºF. However, the water has lost half its thermal energy.
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	A woman is swimming across a cold lake. Her body temperature is 98ºF, and the lake water is at 60ºF. Which has more thermal energy, the woman or the lake? Explain your answer.
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Thermal Energy


Now we can talk about heat. Thermal energy can move in three ways, conduction, radiation, and convection. When thermal energy moves from one place to another, the energy moved is called heat energy. The move is called transfer. Thermal energy is in something, and heat energy is transferred energy.

When heat is moved through something, it is called conduction. Heat moves faster when moving particles bang into slower moving particles and speed them up. Heat always flows from hotter places to cooler places. Think of an iron frying pan on a stove burner. The particles above the burner start to move faster. They bump into particles farther from the burner and speed them up. This bumping and speeding up continues all the way out to the frying pan handle until it feels hot.

Heat can also travel across empty space. This is called heat transfer by radiation. Radiant heat moves away from hot objects in straight lines and in all directions. Some things will stop heat from radiating by absorbing it. Air absorbs some radiant heat, but not much. Think about people warming themselves around a fire. They stand so that the radiant heat strikes their whole body. Their bodies absorb and stop the heat, making their front warm but not their back. If someone stands between you and the fire, they block the heat, and you feel cold.

Heat can move in gases and liquids by convection. In this case, the hot material moves and takes its heat with it. The path of movement is called a current. Currents carry heat through the oceans and the air. Hot material rises because it is less dense. This is what causes many currents in air and water. Think about a candle flame. The flame warms the air, the air moves up and makes the flame point up. You are more likely to burn your hand above a flame than beside it because the heat is being moved up by convection.
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Thermal Energy











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



	 
	a)
	What do we call the total kinetic energy of all the particles in a material?



	 
	 
	[image: img]
	A
	heat
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	B
	temperature
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	C
	thermal energy
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	D
	convection currents



	 
	b)
	Which is true of heat transfer by radiation?
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	A
	Radiant heat travels in curved lines.
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	B
	Radiant heat always travels upward.
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	C
	Radiant heat can pass through any object.
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	D
	Radiant heat can travel across empty space.



	 
	c)
	Which is an example of heat transfer by convection?



	 
	 
	[image: img]
	A
	heat rising up a chimney from a fireplace
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	B
	the sun heating the sand on an ocean beach
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	C
	a spoon getting warm when placed in a hot drink
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	D
	people warming their hands by the heat of a campfire






2.   Answer each question with a word from the list. Some words will be used more than once.








	conduction
	convection
	radiation










	 


	 
	a)
	In which kind of heat transfer is heat carried by warm currents? _________________



	 
	b)
	Which kind of heat transfer passes energy from particle to particle? _______________________


	 
	c)
	In which kind of transfer does heat always travel in straight lines? ___________________



	 
	d)
	Which kind of heat transfer causes your finger to feel cold when you touch an ice cube? __________________



	 
	e)
	Which kind of heat transfer causes smoke to rise from a fire? _____________________
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Thermal Energy







	Answer the questions in complete sentences.



	3.
	Tell what temperature means. Use the words “particles” and either “speed” or “kinetic energy” in your answer.



	 
	 



	 
	 



	4.
	Tell what thermal energy means. Use the words “particles” and “kinetic energy” in your answer.



	 
	 



	 
	 





Extension & Application









	5.
	In most places people must heat their houses. No matter how much heat is added to the rooms of a house, some of the heat is lost. So, more heat must always be added.



	 
	 
	a)
	Tell of as many ways as you can that houses are heated. Try to think of sources of heat other than stoves and furnaces. Use the words conduction, convection, and radiation to describe how heat moves through a house.



	 
	 
	 
	 



	 
	 
	 
	 



	 
	 
	b)
	Tell of as many ways as you can that heat leaves a house. Use the words conduction, convection, and radiation to describe how heat leaves a house.
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Sound Energy and Waves












	1.
	Circle  T  if the statement is TRUE or  F  if it is FALSE.



	 
	T
	F
	a)
	Sound carries air from the source of sound to our ears.
	 



	 
	T
	F
	b)
	Sound is caused by vibrating objects.
	 



	 
	T
	F
	c)
	Sound can travel across empty space.
	 



	 
	T
	F
	d)
	High pitch means a sound is loud.
	 



	 
	T
	F
	e)
	Sounds are carried by waves.
	 



	 
	T
	F
	f)
	Waves move water across the ocean.
	 






2.  Use the words in the list to answer each question. Use a dictionary to help you.








	amplitude
	frequency
	wavelength



	medium
	density
	source











	
	a)
	Which is short when frequency is high?



	
	b)
	What tells how loud a sound is?



	
	c)
	Sound waves are areas of high and low



	
	d)
	High pitched sounds have a high



	
	e)
	What do we call the place where a sound begins?



	
	f)
	What do we call the material that sound travels through?
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Sound Energy and Waves
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Some kinds of energy are moved, or transferred, by waves. Waves traveling across water transfer energy. This wave energy is what moves surfers toward the shore. The energy in ocean storm waves can cause a lot of damage.

It is important to understand that the energy moves, and the wave shape moves, but the water does not move along with the wave. The water moves in up-and-down circles, but it is not transferred with the wave. Think about the little waves that move away from a pebble dropped into a pond. If those waves were moving the water away from the center, a hole would appear where the pebble sank.

The material that a wave moves through is called its medium. All kinds of waves transfer energy, but the medium is never transferred with the wave.

Not all waves look wavy. Sound travels in waves through the air and other materials, but we cannot see them. Sound waves are areas of high density and low density air traveling away from the source of the sound. To picture sound waves, think of bands of thicker and thinner air.

[image: Images]

If we could see air particles when a sound wave passes, they would look like the dots in the picture. Air particles move back and forth in the direction the wave is moving, but they do not move with the wave.

The graph below the picture shows how air density changes as a sound wave passes. Notice that the graph does look like a wave. The picture also shows some words that tell a lot about a wave. The amplitude is the height of the wave measured from the middle to the top. The wavelength is the distance between the tops of two waves. The frequency of a wave tells how often (frequently) a wave passes. Frequency is given in waves per second. Waves with short wavelengths have high frequencies. Waves with long wavelengths have low frequencies.
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Sound Energy and Waves


Sounds or musical notes that have a high pitch  come from high-frequency sound waves. Low-frequency notes have a low pitch. Loud sounds have high amplitudes and soft sounds have low amplitudes. The source of a sound is always something vibrating. It can be the metal of a bell, a guitar string, or a drum head. The vibrating object starts the air particles moving back and forth, and the sound spreads out from the source. The faster something vibrates, the higher the pitch will be. The farther something vibrates, the louder the sound will be.








	[image: img]

	Name a sound with a low frequency. Name a sound with a short wavelength. Name a sound with a high amplitude.



	 



	 






This is how we hear a sound. Let’s say it’s the sound of a drum. The drum head vibrates, causing the air particles near it to move back and forth. This back and forth motion travels through the air as bands of high and low density air. In air, sound travels about 770 miles per hour. The sound waves enter your ear and strike another drum—your ear drum. Your ear drum starts to vibrate at the same frequency as the drum head, and this information is sent to your brain.
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Sound Energy and Waves











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



	 
	a)
	Suppose you are on a beach and you count how many waves break each minute. What are you measuring?



	 
	 
	[image: img]
	A
	amplitude



	 
	 
	[image: img]
	B
	frequency



	 
	 
	[image: img]
	C
	speed



	 
	 
	[image: img]
	D
	wavelength


	


	 
	b)
	What travels across the ocean with a wave?



	 
	 
	[image: img]
	A
	energy



	 
	 
	[image: img]
	B
	matter



	 
	 
	[image: img]
	C
	the medium



	 
	 
	[image: img]
	D
	water particles












	2.
	Label the graph of the sound wave below. Put one of these words or group of words in each box.













	amplitude
	wavelength
	direction of wave
	motion of particles
	density
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Sound Energy and Waves







	Answer the questions in complete sentences.



	3.
	Waves crash on a beach one after another. Why does't water pile up on the beach?



	
	



	
	 



	4.
	Explain the motion of the air particles that carry a sound wave. Include the direction that the sound is traveling in your explanation.



	
	 



	
	 





Extension & Application








	5.
	Tell about everything that happens when you hear a sound.



	 
	a)
	Begin by telling about the motion of the object that is the source of the sound.



	 
	 



	 
	b)
	Explain how motion at the source gives the sound its pitch and loudness.



	 
	 



	 
	c)
	Tell about the motion of the particles that carry the sound away from the source.



	 
	 



	 
	d)
	Tell what a sound wave is by using the word density.



	 
	 



	 
	e)
	Tell how fast sound travels.



	 
	 



	 
	f)
	Explain how our ears hear a sound.
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Light Energy











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



	 
	a)
	What does “ultraviolet” mean?



	 
	 
	[image: img]
	A
	pale violet



	 
	 
	[image: img]
	B
	very violet



	 
	 
	[image: img]
	C
	before violet



	 
	 
	[image: img]
	D
	beyond violet



	 
	b)
	If light can pass through something, we say the thing is ____________________



	 
	 
	[image: img]
	A
	absorbent



	 
	 
	[image: img]
	B
	conductive



	 
	 
	[image: img]
	C
	reflective



	 
	 
	[image: img]
	D
	transparent



	 
	c)
	What does “refracted” mean?



	 
	 
	[image: img]
	A
	absorbed



	 
	 
	[image: img]
	B
	bent



	 
	 
	[image: img]
	C
	bounced



	 
	 
	[image: img]
	D
	transferred

















	2.
	Circle  T  if the statement is TRUE or  F  if it is FALSE.



	 
	T
	F
	a)
	Reflected means bounced.



	 
	T
	F
	b)
	Each color of light is a different wavelength.



	 
	T
	F
	c)
	Green objects absorb green light.



	 
	T
	F
	d)
	Rainbows are caused by refraction.



	 
	T
	F
	e)
	Light can travel across empty space.
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Light Energy

[image: Images]

Light energy also travels in the form of waves. Like the other kinds of waves you learned about, light waves have wavelengths, frequencies, and amplitudes. But there is one big difference between light waves and other waves; light can travel across completely empty space. Scientists call light electromagnetic radiation.

Light has many wavelengths, from very short to very long. All the wavelengths together are called the electromagnetic spectrum. The picture of the spectrum shows that we only see a small part of the spectrum. This part is called visible light.

Look at some of the other parts of the spectrum. Ultraviolet light has shorter wavelengths than visible light. These are the wavelengths that can burn our skin. Infrared light has longer wavelengths than visible light. These are heat waves. Some wavelengths are useful. At the long end are radio waves that carry radio and TV signals. Microwave radiation is used to cook food. X-ray radiation is used by doctors and dentists to look inside our bodies.








	[image: Images]
	 
	Light travels much faster than sound. That is why we see lightning before we hear the thunder. Light travels at a speed of 671 million miles per hour. Light travels 93 million miles from the sun to Earth in just 8 seconds.
 
Several things can happen when light hits matter. If light passes straight through something, we say the material is transparent. Glass, air, and water are transparent.
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	A space ship is traveling through empty space. A person on the crew of the space ship sees a large meteor pass a few feet from the window. Why could the crew member see the meteor but not hear it?
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Light Energy


Light can also be absorbed or reflected by matter. Absorb means to soak up or take in. Reflect means to bounce off. Black things absorb almost all light that hits them. White things and mirrors reflect almost all light. Mirrors reflect clear images because they are smooth. White cloth or paper have tiny bumps that reflect light in all directions and break up the image.

The law of reflection tells us that light bounces off an object at a very specific angle. The angle that light bounces off something is the same as the angle at which it hit the object; it just bounces off in the other direction. Another way to say this is “the angle of incidence equals the angle of reflection”

Did you know that each color we see has its own wavelength? Most things absorb some wavelengths of light and reflect others. This is why things have different colors. A green leaf reflects green light and absorbs colors of all the other wavelengths.

When light passes from one transparent material to another, it often changes direction. This is called refraction. Light bends when it moves from air to water. This makes things under water look like they are in the wrong place or are the wrong shape. Try this: Put a pencil in a glass of water. It will look bent at the surface of the water. This is caused by refraction.

Rainbows are also caused by refraction. Water droplets refract sunlight, but they refract each wavelength of visible light at a different angle. This separates visible light into the spectrum of colors we call a rainbow.
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Light Energy

1.   Fill in each blank with a word or group of words from the list.













	ultraviolet
	infrared
	x-ray
	microwave
	radio
	visible











	 
	a)
	____________________ waves are longer than microwaves.



	 
	b)
	____________________ wavelengths are between ultraviolet and infrared wavelengths.



	 
	c)
	____________________s are used to look at broken bones.



	 
	d)
	____________________ radiation can cook food quickly.
















	2.
	List the wavelengths of light from the shortest wavelength to longest wavelength. Use the terms below.






infrared    microwaves    radiowaves    ultraviolet    visible    x-rays












	 
	Shortest
	 



	 
	1.
	 
	 



	 
	2.
	 
	 



	 
	3.
	 
	 



	 
	4.
	 
	 



	 
	5.
	 
	 



	 
	6.
	 
	 



	 
	Longest
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Light Energy








	Answer the questions in complete sentences.



	3.
	 
	 



	 
	a)
	Which colors are reflected by a white shirt?



	 
	 
	 



	 
	b)
	Which colors are absorbed by a black shirt?



	 
	 
	 



	 
	c)
	Which colors are reflected by a red shirt?



	 
	 
	 



	4.
	What is the law of reflection?



	 
	 



	 
	 






Extension & Application







	5.
	It takes approximately 1 second for light to travel from the moon to Earth. Suppose there was a large mirror on the moon. Now, a bright light flashes on Earth. How long would it take for you to see the light reflected by the mirror? Explain how you got your answer.



	 
	 



	 
	 



	6.
	Sound travels one mile in 5 seconds. Light travels much, much faster. When there is a lightning strike, we see the flash and then hear the thunder later. Explain how you could tell how far away you were from a lightning strike.
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Other Forms of Potential Energy










	1.
	Draw a line from each word or words on the left to its meaning on the right. Use a dictionary to help you.



	 
	nuclear
	 
	 a) 
	energy that is stored and can be used later



	 
	photosynthesis
	 
	 b) 
	energy that comes from large atoms splitting into smaller atoms



	 
	nonrenewable
	 
	 c) 
	how plants store chemical energy in food molecules



	 
	potential energy
	 
	 d) 
	coal, oil, and natural gas



	 
	fossil fuels
	 
	 e) 
	an energy source that will be gone when it is used up














	2.
	Circle  T  if the statement is TRUE or  F  if it is FALSE.



	 
	T
	F
	a)
	A stretched rubber band has kinetic energy.



	 
	T
	F
	b)
	Firewood is a renewable energy source.



	 
	T
	F
	c)
	Batteries store chemical energy.



	 
	T
	F
	d)
	Nuclear power plants make electricity from fossil fuels.



	 
	T
	F
	e)
	Hydroelectric power is a nonrenewable energy source.
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Other Forms of Potential Energy

[image: Images]

We have read that things gain potential energy when they are raised above the ground. The force of gravity creates this kind of potential energy. Other forces can give us potential energy, too, by “pulling” on things. The force pulling a stretched spring or rubber band back together creates potential energy. This is called elastic potential energy.

Electrical charges create potential energy. Plus and minus (or opposite) electrical charges attract each other. If two objects with opposite charges are held apart, an electrostatic force pulls them together. This “pulling” creates potential energy.

If the north and south poles of two magnets are held apart, a magnetic force pulls them together. This “pulling” also creates potential energy.

Another kind of potential energy we use every day is chemical energy. This is energy stored in chemical bonds. It can be released by a chemical reaction. Chemical potential energy is stored in many places. Batteries store chemical energy that can be changed into electrical energy.

Food molecules store chemical energy. Our bodies can change this chemical energy into thermal energy and kinetic energy. Plants turn sunlight into chemical energy and store it in food by the process called photosynthesis.

Fuels also store chemical energy. Some common fuels are firewood, coal, oil, and natural gas. The energy in all these fuels came from the sun and was stored there by plants. Coal, oil, and gas are called fossil fuels. These fuels come from plants that lived millions of years ago. Over the years, the remains of the plants became buried deep in the earth. There, they were changed into coal, oil, and gas by heat and pressure.
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	Name one kind of potential energy that people use. Tell two things this energy can be used for.
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Other Forms of Potential Energy


Fossil fuels are called nonrenewable energy sources. Once they are used up, they are gone. It is true that new coal, oil, and natural gas are being formed deep in the earth. But this happens much, much slower than we are using them.

Firewood is a renewable energy source. It is renewable because new trees are always growing. Firewood is not a good fuel to use instead of fossil fuels because we don’t want to cut down all the trees. Also, burning firewood causes air pollution as does the burning of fossil fuels.

Other renewable energy sources are wind, hydroelectric, and solar. Windmills change the kinetic energy of wind into electricity. One of the only problems with windmills is that they can harm birds.

Hydroelectric power changes the kinetic energy of falling water from dams or waterfalls into electrical energy. One problem with hydroelectric dams is that they flood land where people and animals lived. The dams are a problem for fish that live in running streams, but they make a home for other fish that live in deep, still water.

Solar power from solar cells changes the energy in sunlight into electrical energy. Solar power is still more expensive than power from most other sources.

Nuclear power comes from splitting large atoms into smaller atoms. It is not a renewable energy source, but there is much more nuclear fuel than fossil fuel. Nuclear power plants make dangerous waste materials that are hard to get rid of.
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Other Forms of Potential Energy

1.  Use the words in the list to answer each question.









	elastic
	fossil
	chemical
	solar



	hydroelectric
	wind
	nuclear
	 











	 
	a)
	What type of fuels come from plants that lived millions of years ago?



	 
	b)
	What kind of potential energy is in a stretched spring?



	 
	c)
	Which kind of energy source makes waste materials that are hardest to get rid of?



	 
	d)
	Which kind of energy is stored in batteries?



	 
	e)
	What kind of energy is produced by falling water?



	 
	f)
	Which energy source can only be used in the daytime?















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



	 
	a)
	All of these are fossil fuels, except _____________________.



	 
	 
	[image: Images]
	A
	oil



	 
	 
	[image: Images]
	B
	wood


	 
	 
	[image: Images]
	C
	coal


	 
	 
	[image: Images]
	D
	natural gas


	 
	b)
	Which energy source is nonrenewable?


	 
	 
	[image: Images]
	A
	solar


	 
	 
	[image: Images]
	B
	wind


	 
	 
	[image: Images]
	C
	natural gas


	 
	 
	[image: Images]
	D
	hydroelectric


	 
	c)
	Which tells what photosynthesis means?




	 
	 
	[image: Images]
	A
	how plants turn into fossil fuels


	 
	 
	[image: Images]
	B
	how animals use energy stored by plants


	 
	 
	[image: Images]
	C
	how plants store the sun’s energy as chemical energy
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	D
	how hydroelectric power plants make electricity from falling water
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Other Forms of Potential Energy







	Answer the questions in complete sentences.



	3.
	Why is coal a nonrenewable source of energy?



	 
	 



	 
	 



	4.
	Why is solar power renewable source of energy?



	 
	 



	 
	 





Extension & Application







	5.
	 



	a)
	Use the chart on the next page to classify the kinds of energy listed below as renewable or nonrenewable. Write the names of the renewable energy forms in the left side of the chart. Write the names of the nonrenewable forms in the right side of the chart.












	coal
	hydroelectric
	natural gas
	nuclear



	oil
	solar
	wind
	wood












	b)
	Choose one energy source from the renewable list. Describe a problem with using it.



	 
	 



	 
	 



	c)
	Choose one energy source from the nonrenewable list. Describe a problem with using it.
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Other Forms of Potential Energy

Renewable or Nonrenewable?








	Renewable
	Nonrenewable
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How Energy Moves and Changes Form










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


	 
	a)
	Green plants transform light energy into


	 
	 
	[image: img]
	A
	solar energy


	 
	 
	[image: img]
	B
	kinetic energy


	 
	 
	[image: img]
	C
	chemical energy


	 
	 
	[image: img]
	D
	electrical energy


	 
	b)
	Which kind of energy is carried through wires?


	 
	 
	[image: img]
	A
	chemical


	 
	 
	[image: img]
	B
	electrical


	 
	 
	[image: img]
	C
	nuclear


	 
	 
	[image: img]
	D
	solar


	 
	c)
	What is true of all energy changes?


	 
	 
	[image: img]
	A
	Energy always increases.


	 
	 
	[image: img]
	B
	Some energy is always destroyed.


	 
	 
	[image: img]
	C
	The total amount of energy does not change.


	 
	 
	[image: img]
	D
	Some energy is always changed into chemical energy.












	2.
	Circle  T  if the statement is TRUE or  F  if it is FALSE.


	 
	T
	F
	a)
	Transfer means “move.”



	 
	T
	F
	b)
	Transform means “change.”


	 
	T
	F
	c)
	Waves transfer matter but not energy.


	 
	T
	F
	d)
	During a roller coaster ride, many transformations between kinetic and potential energy happen.


	 
	T
	F
	e)
	Most forms of energy can be transferred.
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How Energy Moves and Changes Form

[image: Images]

W hen energy moves, we say it is transferred. When energy changes from one kind into another kind, we say it is transformed. Most energy can be transferred. All forms of energy can be transformed into most other forms.

Let’s look at some of the ways energy is transferred.Mechanical potential energy can be transferred by moving a raised object to another place at the same level. Kinetic energy is transferred by its own motion.

Light and sound are transferred by waves. Chemical energy stored in fuels can be moved trucks, trains, or ships. All forms of energy can be transformed into electricity and then transferred through wires.
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	What energy transformation happens when an object is falling?.



	 



	 






Let’s look at a chain of energy transfers and transformations.







	1.
	Sunlight is turned into thermal energy. This makes convection currents in the air.


	2.
	Warm, moist air rises in the convection current. As the air rises, it gains potential energy
and forms raindrops.


	3.
	Some, but not all, of their potential energy changes to kinetic energy as they fall and run downhill into a dam.


	4.
	The remaining potential energy turns into kinetic energy, and then into electricity.


	5.
	The electrical energy is transferred to your house. There, a light bulb transforms it into light and heat!


In all these transfers and transformations, energy is never lost. This rule is called the law of conservation of energy. Energy is not lost, but some energy is always turned into a form we can’t use, usually into heat. A light bulb is a good example. Some of the electricity
the bulb uses is always changed into heat that we didn’t really want.
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How Energy Moves and Changes Form

1.  Fill in each blank with a word from the list. Some words will be used more than once. Two words will be left over.










	kinetic
	potential
	chemical
	light


	sound
	electrical
	thermal
	 













	 
	a)
	Green plants transform [image: Images] energy into [image: Images] energy.


	 
	b)
	Animals transform [image: Images] energy into [image: Images] energy [image: Images] and energy.


	 
	c)
	Solar cells transform [image: Images] energy into [image: Images] energy.


	 
	d)
	Light bulbs transform [image: Images] energy into [image: Images] energy and [image: Images] energy.













	2.
	Circle  T  if the statement is TRUE or  F  if it is FALSE.

	 


	 
	T
	F
	a)
	Energy is never lost in energy transformations.


	 
	T
	F
	b)
	Energy is never lost in energy transfers.


	 
	T
	F
	c)
	Solar cells transform electrical energy into light energy.


	 
	T
	F
	d)
	Musical instruments transform mechanical energy into sound energy.


	 
	T
	F
	e)
	Hydroelectric power plants transform electrical energy into mechanical potential energy.
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How Energy Moves and Changes Form








	Answer the questions in complete sentences.


	3.
	Describe three energy transformations that take place when a car engine burns gasoline.


	 
	
	 
	 


	 
	
	 


	4.
	Describe three energy transfers that happen during a thunderstorm.


	 
	
	 



	 
	
	 









Extension & Application







	5.
	Trace light energy coming from a light bulb back as far as you can. Go all the way back to the energy in sunlight if you can. Say that the electricity that lit the bulb came from a power plant that used coal for fuel.



	 



	 
	After you have figured out all the steps, describe the forward path of the energy changes, beginning with sunlight.


	 



	 
	Tell about each transformation by telling what form the energy was in before and after it was transformed.


	 



	 
	Tell about each energy transfer. Tell how the energy moved. Was it by wire, by truck, by wave…?
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Measure the Speed of Sound

Work in pairs.

For this activity you will need:

•   a stopwatch

•   a note pad

•   a tape measure

•   a pocket calculator

•   something that makes a loud, sudden sound

What you will do:







	1.
	Find a high, flat, up-and-down surface, like a high building or a steep cliff. It must have a wide, open space in front of it.


	2.
	Measure the distance to the building or cliff. You can measure the length of one
of your steps. Then count how many steps it takes to get to the building or cliff. Multiply the number of steps by the length of one step.


	3.
	Have one person make a loud sound. Slapping two blocks of wood together will work. You must be able to hear the sound echoed from the cliff or building.


	4.
	The other person measures the time from when you made the sound until you
heard the echo.


	5.
	Find the speed of sound. Multiply the distance to the cliff or building by 2. Divide the result by the time you measured. This is the speed of sound.
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Visible Light


Study the spectrum of visible light.

For this activity you will need a prism. A prism is a piece of glass shaped like this:

[image: Images]

Your school may have a prism, or your teacher may be able to tell you where to get one. If you cannot get a prism, you can also use a glass crystal that people hang in their windows. You will also need some white paper and a set of crayons or marking pens.

This is what you do:

1.   Put the prism where sunlight will hit one side of it. It should make a rainbow pattern on some surface nearby.

2.   Arrange the prism and a sheet of white paper so that the rainbow is on the paper.

3.   Use the pens or crayons to copy the rainbow on the paper next to the one the prism is making.

4.   Write the names of the seven colors of the rainbow next to the colors. The colors are red, orange, yellow, green, blue, indigo, and violet.

5.   Have your teacher help you find the wavelength of each of the colors.

6.   Write the wavelength next to each color.
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Home Is Where the Energy Transformations Are

Find out about the energy transformations taking place in your home.

Choose FIVE things from this list:

•   TV, Radio, or Stereo

•   Toaster

•   Microwave oven

•   Gas range or oven

•   Charcoal grill

•   Electric range or oven

•   Electric fan

•   Matches or a candle

•   Telephone

•   Cell phone

For each of the five things you choose, answer these questions:

1.   What form of energy does the thing use?

2.   Is the energy transferred from outside the home or is it already stored in the thing itself?

3.   What energy transformations take place when you use the thing? Try not to miss any.

4.   Does it transform any energy into a form you don’t really need or want?

Use a chart like the one below to record your answers.











	 
	Item
	Energy used
	Energy transferred?
	Energy transformations
	Energy created that is not needed?
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Convection Currents and Density of Air


For this activity, you will learn about convection currents in air and water.

Remember that:

•   Hot gases and liquids are less dense than cold ones.

•   This makes the warm material rise and cold material fall.

•   This is what causes most convection currents.



 

Try this! Here are some ways you can feel CONVECTION CURRENTS IN AIR…

 

A. If you hold your hand above a light bulb you will feel warm air rising.

B. If you stand on a chair or ladder so that your head is almost touching the ceiling, you will feel that the air is warmer up there.

C. Have you ever felt cold air dropping? Follow the four steps described below.

1. Put an empty, sealed jar in the refrigerator freezer for about 15 minutes. (Of course, it is not empty; it has air in it.)

2. Take the jar out and take off the lid.

3. Now slowly tip it over as if you were pouring water out of it.

4. Hold one hand under it and you will feel the cold air falling onto your hand!

 

Try this, too! Follow the steps below to see a CONVECTION CURRENT IN WATER.

 

1.   Put a drop of food coloring in a jar of water. Put the jar in the refrigerator for 30 minutes.

2.   Fill a glass with warm water, with no coloring in it.

3.   Very gently pour the cold, colored water into the warm uncolored water.

4.   What happens? Did you see a convection current?
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Crossword Puzzle!








	
  Across   

3.   The ______ of reflection equals the ______ of incidence.

9.   We hear it with our ear drum.

10. The kind of radiation that comes from the sun.

13. What smooth, shiny things do to light.

14. Something that can do work.

15. Currents that move heat.

 

 

 

  Down   

1.   What we do to energy when we move it.

2.   Movement of heat through a material.

4.   When we use all of this, there is no more.

5.   A source of energy made by splitting atoms.

6.   The law of ________________ of energy.

7.   Power produced at large dams.

8.   This kind of fuel comes from plants that lived long ago.

11. The frequency of a musical note.

12. This kind of radiation is used to take pictures of your bones.
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Word List
angle,
transfer,
sound,
conduction,
electromagnetic,
nonrenewable,
reflect,
nuclear,
energy,
conservation,
hydroelectric,
convection,
fossil,
pitch,
xray
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Word Search

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










	 
	ANGLE
	LIGHT
	SOUND



	 
	CHEMICAL
	MECHANICAL
	SOURCE



	 
	ENERGY
	MEDIUM
	TEMPERATURE



	 
	FREQUENCY
	NUCLEAR
	THERMAL



	 
	FUEL
	PITCH
	TRANSPARENT



	 
	HEAT
	REFLECTION
	ULTRAVIOLET



	 
	INFRARED
	RENEWABLE
	WIND



	 
	IMAGE
	SOLAR
	XRAY
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	Comprehension Quiz

  Part A  
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	Circle  T  if the statement is TRUE or  F  if it is FALSE.



	 
	T
	F
	1)
	Potential energy is the energy of motion.
	[image: Images]



	 
	T
	F
	2)
	Potential energy can be used to do work.



	 
	T
	F
	3)
	A material has thermal energy because its particles are moving.



	 
	T
	F
	4)
	When thermal energy is transferred, it is called heat.



	 
	T
	F
	5)
	Sound can travel across empty space.



	 
	T
	F
	6)
	Visible light is a form of electromagnetic radiation.



	 
	T
	F
	7)
	Natural gas is a renewable source of energy.












	  Part B  
	 
















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




	 
	1)
	Where is chemical energy stored?



	 
	 
	[image: img]
	A
	in convection currents



	 
	 
	[image: img]
	B
	in stretched molecules



	 
	 
	[image: img]
	C
	in the motion of particles



	 
	 
	[image: img]
	D
	in the bonds between atoms



	 
	2)
	Which is a problem with nuclear energy?



	 
	 
	[image: img]
	A
	Nuclear waste is hard to get rid of.



	 
	 
	[image: img]
	B
	Nuclear fuel is quickly running out.



	 
	 
	[image: img]
	C
	Nuclear power plants pollute the air.



	 
	 
	[image: img]
	D
	Nuclear power is the most expensive energy source.



	 
	3)
	What does temperature measure?



	 
	 
	[image: img]
	A
	the speed of heat transfer



	 
	 
	[image: img]
	B
	the amount of heat in an object



	 
	 
	[image: img]
	C
	the total energy of all molecules



	 
	 
	[image: img]
	D
	average kinetic energy of particles




SUBTOTAL:    /10
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Comprehension Quiz

Part C

Answer each question in complete sentences.








	1.
	What is potential energy? What is kinetic energy?
	[image: Images]



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 


	2.
	Tell how particle motion explains heat transfer by conduction.
	[image: Images]



	 
	 
	 



	 
	 
	 



	 
	 
	 


	 


	3.
	What do the amplitude and frequency of a sound tell you about the sound?
	[image: Images]



	 
	 
	 



	 
	 
	 



	 
	 
	 


	 


	4.
	Name three kinds of electromagnetic radiation we cannot see with our eyes.
	[image: Images]



	 
	 
	 



	 
	 
	 



	 
	 
	 


	 


	5.
	Name two energy transformations that happen when candle burns. Name two ways heat is being transferred away from the flame.
	[image: Images]



	 
	 
	 



	 
	 
	 



	 
	 
	 




 

SUBTOTAL:    /15

 












	
 1. 

a) mechanical energy (also accept energy)

b) wave

c) energy

d) matter

e) chemical energy

 

 

 2. 

a) T 

b) F 

c) T 

d) T 

e) F 

 7 



Anything raised to a height. Anything in motion. Answers will vary.

 

 

 

 

 

 

 


	
 1. 

a) [image: Images] C

 

b) [image: Images] D

 

 

c) [image: Images] D

 

 2. 

a) electrical

 

b) thermal

 

c) waves

 

d) mechanical

 

e) heat

 

 

 

 

 

 

 

 


	
 3. 

Two of: light, sound, water waves, heat, any form of electromagnetic radiation

 4. 

Things raised off the ground have potential energy. Things in motion have kinetic energy.

 

 5. 

a)
Matter: air, water, sugar, wood, horses, blood Energy: light, sound, kinetic, electricity, potential

 

b) Matter is anything that has mass and takes up space.

 

 

c) Energy is the ability do work

 

 


	
 1. 

a) T 

b) F 

c) T 

d) F 

e) T 

 

 

 2. 

a) [image: Images] C

 

b) [image: Images] C

 

c) [image: Images] B

 12 



Increases on the way up, decreases on the way down, greatest at the top of his jump

 

 

 

 

 

 

 


	
 1. 

a) F 

b) T 

c) T 

d) T 

e) T 

 

 

 

 

 

 

 

 2. 

a) B

b) E

c) D

 

 

d) A


	
[image: Images]

 3. 

gravity

 

 

 4. 

Most – at the high point of her swing Least – at the lowest point of her swing

 

 5. 

a) Answers will vary

 

 

 

 

b) Potential energy is always decreasing because the water is always moving downhill.

 

c) Depends on the speed: A lot going over the falls, least in a still lake.




	  8

	 9 

	 10 

	 13 

	 15 

	 16 

















	
[image: Images]

 1. 

a) T 

b) T 

c) F 

d) T 

e) F 

f) F 

g) F 

h) T 

 

 2. 

a) [image: Images] D

 

 

 

b) [image: Images] C

 17 



The lake has many more molecules than the woman, and the energy of all the molecules must be added together to get thermal energy. Answers will vary.

 

 

 


	
 1. 

a) [image: Images] C

 

 

b) [image: Images] D

 

 

c) [image: Images] A

 

 

 

 2. 

 

 

a) convection

b) conduction

c) radiation

d) conduction

 

e) convection

 

 

 

 

 

 


	
 3. 

Temperature measures the average kinetic energy of the particles of a material.

 

 4. 

Thermal energy is the total kinetic energy of the particles of a material.

 

 

 5. 

 

 

a) Answers will vary. May include sun‘s rays, warm air, body heat.

 

 

b) Answers will vary. May include conduction through walls, convection up chimney, radiation from outside surface.

 

 

 

 

 


	
 1. 

a) F 

b) T 

c) F 

d) F 

e) T 

f) F 

 

 

 2. 

a) wavelength

b) amplitude

c) density

d) frequency

e) source

f) medium

 22 



Any low-pitched sound. Any highpitched sound. Any loud sound. Answers will vary.


	
 1. 

a) [image: Images] B

 

 

 

 

b) [image: Images] A

 

 

 

 

 2. 

a) wavelength

b) amplitude

c) density

d) frequency

e) motion of particles


	
 3. 

Water is not transferred with the waves. Answers will vary.

 4. 

Particles move back and forth in the direction that the wave is moving. Answers will vary.

 5. 

a)
Vibrating object

b)
Faster vibration — higher pitch, farther vibration — louder

c)
The move back and forth parallel to the direction the sound is traveling.

d)
Bands of high and low density

e)
770 miles/hr

f)
Sound waves strike our ear drums and make them vibrate.





	 18 

	 20 

	 21 

	 24 

	 25 

	 26 

















	
 1. 

a) [image: Images] D

 

 

b) [image: Images] D

 

 

c) [image: Images] B

 

 2. 

 

a) T 

b) T 

c) F 

d) T 

e) T 

 27 



Light travels through empty space but sound does not.

 


	
 1. 

a) radio

b) visible

c) x-ray

d) microwave

 

 

 2. 

 

1. x-rays

2. ultravilolet

3. visible

4. infrared

5. microwaves

6. radio waves

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	
 3. 

a) all colors

 

b) all colors

 

c) red light

 

 4. 

The angle of incidence equals the angle of reflection.

 

 5. 

Approximately 2 seconds because the light had to travel to the moon and back

 6. 

Count the seconds between the flash and the sound and divide by 5. The result is the number of miles away the lightning struck.

 

 

 


	
 1. 

a) potential energy

b) nuclear

 

c) photosynthesis

d) fossil fuels

e) nonrenewable
 (accept reversal of d) and e))

 

 2. 

a) F 

b) T 

c) T 

d) F 

e) F 

 32 



Chemical for food, fuel.
 Answers will vary.

 

 

 

 

 

 

 


	
 1. 

a) fossil

b) elastic

c) nuclear

d) chemical

e) hydroelectric

f) solar

 

 

 

 2. 

a) [image: Images] B

 

 

b) [image: Images] C

 

 

c) [image: Images] C

 

 

 

 

 

 

 

 

 


	
[image: Images]

 3. 

If we use all the coal there will be no more for millions of years. Answers will vary.

 

 4. 

The sun will keep sending energy for many millions of years. Answers will vary.

 

 5. 

a)
Renewable: hydroelectric, solar, wind, wood Non-renewable: coal, oil, natural gas, nuclear

 

b)
Answers will vary

 

c)
Answers will vary
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[image: Images]

 1. 

a) [image: Images] C

 

 

b) [image: Images] B

 

 

c) [image: Images] C

 

 

 2. 

a) T 

b) T 

c) F 

d) T 

 

e) T 

 38 



Potential to kinetic

 

 

 

 

 

 

 

 


	
 1. 

 

 

a) a. light b. chemical

 

b) c. chemical d. thermal
 e. kinetic
 (d and e may be reversed)

 

c) f. light g. electrical 

 

d) h. electrical i. light
 j. thermal
 (i and j may be reversed)

 

 

 2. 

a) T 

b) T 

c) F 

d) T 

e) F 

 

 

 

 

 

 

 


	
 3. 

Chemical energy is transformed into kinetic energy, electrical energy, sound energy, thermal/ heat energy, light energy, and other forms of chemical energy. Answers will vary.

 4. 

Three of: sound in waves, light in waves, heat by radiation and convection, electrical energy conducted into the ground. Answers will vary.

 5. 

Sunlight transferred in electromagnetic waves to Earth;
 Transformed into chemical energy by plants;
 Changed into fossil fuels by heat and pressure deep in the earth;
 Transported by vehicles to power plant;
 Transformed into heat then into mechanical then into electrical energy;
 Transferred to light bulb by wires; Transformed into light and heat by the bulb;


	
 1. 

Answers will vary.

 42 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answers will vary.

 

 

 

 

 

 

 

 

 

 

 


	
 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Most will use either electrical or chemical energy.

2. Answers will vary.

3. All should include transformation into heat energy.

4. Yes.

All answers will vary

 

 

 

 

 

 

 

 

 

 


	
 1. 

  Across:   

3. angle

9. sound

10. electromagnetic

13. reflect

14. energy

15. convection

 

 

  Down:   

1. transfer

2. conduction

4. nonrenewable

5. nuclear

6. conservation

7. hydroelectric

8. fossil

11. pitch

12. xray
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Word Search Answers

[image: Images]

 


	
 Part A 

 

1) F 

2) T 

3) T 

4) T 

5) F 

6) T 

7) F 

 

 

 

 Part B 

1) [image: Images] D

 

 

2) [image: Images] A

 

 

3) [image: Images] D

 


	
[image: Images]

 Part C 

 1 

Potential: the energy of being raised above the ground.
 Kinetic: the energy of motion. Answers will vary.

 2 

Fast molecules bump into slower molecules and speed them up. Answers will vary.

 3 

Amplitude tells the loudness, frequency tells the pitch. Answers will vary.

 4 

Three of: cosmic, gamma, x-rays, ultraviolet, infrared, microwave, TV, radio

 5 

Chemical energy is being transformed into thermal/heat energy and light energy. Heat
is being transferred by convection and radiation.





	  47
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	 49 
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