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Note To the Teachers and Students
This booklet is a guide and resource for reviewing for the GHSGT and passing the examination. The other significant resource available to every student is the teacher, either in summer school or during the regular school year.
Students can use this booklet in conjunction with a formal class or independently of a formal class. In either case passing the examination depends completely upon you, the student. To make the review efficient the student should do the following for each lesson:
1. Key Concepts: Read the concepts, underline ideas that are unclear, and write down all that you know about each line (make a list or use whole sentences when writing what you know).

2. Key Vocabulary & Student Section: Circle the words that you already know or can use in a sentence. Then, decide what is important for you to learn or review today. Make a list.
3. Sample Questions: Answer them in the space provided.
4. Lesson on _______: 
a. If you are in a class, the teacher may go over some details about the lesson. Take notes and ask questions.
b. If not, you can read about the topic in a text, encyclopedia, or on the Internet. Again, take notes and ask yourself questions.
c. You may have access to computer simulations about some of the concepts in the lessons. It will be important for you to try these simulations yourself, even if the teacher shows you in class.
5. Systems: Put what you learned about the lesson into a “system” using the sheet provided. This will help organize your thoughts and understanding.
6. Short Quiz: Take this quiz and see how well you do. If you are struggling, go back to #4 and repeat simulations, rereading a section, or asking your teacher. Teachers like questions, so do not be shy in asking about what you do not understand.
If you are not in a class, getting together with a friend and working out loud with one another will help. Be sure, however, that you each keep notes and write out your own answers.
Using Simulations

Explore Learning: Gizmos

Go to: http://www.explorelearning.com/ & login
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Go to Browse & scroll down to “Browse by State Correlations”
[image: image3.jpg]Explor#learning X ® 2 8
e “Stadents with a Closs Code » Enrollna clss e

Welcome, George Stickel Sanon c0

My Home Page [ edit class names 1 Getting started

You have 410 days left in your subscription. o "My Home Page"
Orientatian

dort | sz | cusn | e | s | s ||| setng o sndnamng

o Adding Sizmos to Classes

Sample Class 1 - With Student Access (35 + evoling students
users) v it T e

Import Gizmos | Manage Gizmo List | Manage Roster | Class Code | 2ap Class Help Canter

Teaching With Gizmos

o Part1, The Purposa of
Gizmas

o Part2, Using the
Exploration Guide and
Assessmant Quastions

Helps For tps on using this page, try * Oriencation to Your Home Paga."

o Part 3, Using Gizmos in
Diffarant Sattings



[image: image4.jpg]by, ot
Mathematics Science T
a
Grade 6-8 Grade 6-8 Free 30-day Trial
Humber & operations Earth and space science (5] T
Algebra Life science
Geometry Physical science
Measurement
Grade 9-12

Data analysis & probability

Earth and space science Site Announcenents
Grade 9-12 Biology )
Number & operations Chemistry Recent Headlines from our blog,
Alaebra Physics the Buzz:
Geometry o *Mors Concepts with Real
Measurement e Epananadlt
Data analysis & probability * ExploreLeaming named a

Fali i 2005 A0 Awards

College + ExplareLarning vins
Developmental math cauated CODIE Award for

the 2nd year In 3 rou!

College Alg / Precalculus

WHAT OUR USERS

Browse by State Correlations ARE SAYING

“From a technology
standpoint, Exploretearning
s ideat: no software fo

AK AL AR AZ CA CO CT DC DE FL GA HI ID IL IN KY KS LA
MA MD ME MI MN MO MS MT NC ND NE NH NI NV NM NY OH

OK OR PA RI SC 5D TN TX UT VA VT WA WI WV WY dosiallsivon Bissuabsbnsell

Alberta | and features exceptionally
essy mansgement for
teachers..."

e T




Select “Georgia.” Then, Science, Grades 9-12. 
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Other Simulations & Resources
Planet Science

http://www.scienceyear.com/about_sy/index.html?page=/about_sy/news/ps_101-125/ps_issue119.html
Using Systems 
The challenge to passing the GHSGT in science is that there is just so much to learn. To help organize your learning and network the concepts it will be useful to think in terms of systems.

Each lesson or part of a lesson can be thought of as a system, for example, cells, genetics, taxonomy, ecology, structure of matter, etc. Think in terms of the thing that you are studying—that “thing” is the system that scientists isolate in order to study it. The first thing scientists do is decide what are the parts or components. Then they compare and contrast the parts. Once that is done they can begin to see how the parts work together.
If you can list the systems that the test covers, and can name the parts of those systems, you will have a good start to understanding the science. Then, work to understand how the parts compare and contrast. The following organizer may help you in this process. You will find this organizer in each lesson. You can also use this for understanding subsystems, such as the “transport system in cells.”
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Science Lesson on Cells
Cobb County Public Schools, GA

Key Concepts*:

1.
Cell structures, function and structure of cell components


2.
Comparisons between prokaryotic and eukaryotic cells
3.
Transport of materials across the cell membrane





4.
Function of carbohydrates, lipids, proteins, and nucleic acids
5.
Homeostasis

Key Vocabulary:

1.
Biology


2.
organelles

3.
nucleus
4.
mitochondria/chloroplast
5.
golgi
complex
6.
ribosome
7.
chromosome


8.
cell membrane
9.
lysosome
10.
endoplasmic recticulum
11.
flagella/cilia



12.
hydrophobic/hydrophilic
13.
passive transport

14.
active transport
15.
diffusion
16.
osmosis


17.
carbohydrates
18.
lipids
19.
proteins


20.
nucleic acids
Student Section

1. Circle the words above that you can already define or use in a sentence.
2. Write down two or three things that you think are important for you to know today.
Sample Questions

1. What structures can be identified in a typical animal or plant cell?

2. Compare prokaryotic and eukaryotic cells.

3. Compare and contrast active and passive transports in at least 4 ways.

4. Define each of the following:  carbohydrates, lipids, proteins, and nucleic acids.  List functions of each.

5. Describe the role of the cell membrane in maintaining homeostasis.

Lesson on cells
In this lesson you will learn about cells as the simplest form of a living system. Be sure to focus upon the key components of the system and how the system functions effectively.

Write a sentence that explains the system being discussed

Draw a graphic organizer that shows the relationship of the cell parts to the whole cell. 

Short Quiz (Answer questions in your notebook)
1. What is the purpose of a cell?

2. Where is energy produced in the cell?

3. What is the primary chemical that makes the cell wall or membrane? Why does a cell not dissolve in water?

4. Explain homeostasis.

5. Compare and contrast prokaryotic and eukaryotic cells.
Cells & Genetics Appendix A

Content  Descriptors

(from Georgia Department of Education, www.gadoe.org ) 

Science 
Domain: Cells and Heredity (approximately 25% of the GHSGT) 

Overview of the Domain 
• Students describe the structures of cells and the structure and function of their components. 

o Students examine the similarities and differences between prokaryotic and eukaryotic cells. 

• Students explain the process of inheritance of genetic traits. 

o Students differentiate between DNA and RNA, recognizing the role of each in heredity. 

o Students demonstrate understanding of Mendel’s Laws in genetic inheritance and variability. 

o Students discuss the use of DNA technology in the fields of medicine and agriculture. 

• Students analyze the similarities and differences between organisms of different kingdoms. 

Associated Concepts and Skills 
Assessment of this domain focuses on the following: 

• describing the roles of cell organelles in the following: 

• information feedback 

• motility 

• obtaining, storing, and using energy 

• protein construction 

• reproduction 

• transport of material 

• waste disposal 

• differentiating the functions of the macromolecules: 

• carbohydrates 

• lipids 

• nucleic acids 

• proteins 

• understanding differences between DNA and RNA 

• describing how DNA stores and transmits information 

• understanding Mendel’s Laws as they apply to variability between generations and cell division 

• understanding how DNA technology is used today in medicine and agriculture, including but not limited to: 

• environmental factors in mutation 

• genotype and phenotype 

• understanding the relationships between single-celled and multi-celled organisms, on a broad, conceptual level 

• differentiating how organisms from different kingdoms obtain, transform, and transport, energy and/or material

Science Lesson on Genetics
Cobb County Public Schools, GA

Key Concepts*:

1.
Process of inheritance of genetics traits.





2.
DNA and RNA and the role of each in heredity.
3.
Mendel’s Laws in terms of genetic inheritance and variability.



4.
DNA technology in agriculture and medicine.
5.
Replication, transcription and translation.

*See Content Descriptors above, in Cells & Genetics Appendix A (these descriptors are found on the www.gadoe.org site)
Key Vocabulary:

1.
dominant

2.
recessive


3.
alleles
4.
homozygous

5.
heterozygous

6.
DNA
7.
RNA


8.
transcription


9.
translation
10.
replication

11.
mutations


12.
karyotype
13.
DNA technology
14.
gamete


15.
zygote
16.
law of segregation
17.
law of independent assortment

18.
genotype

19.
phenotype


20.
Punnett square
Student Section:

1. Circle the words above that you can already define or use in a sentence.

2. Write down two or three things that you think are important for you to know today.

Sample Questions:

1. Explain how traits are passed from generation to generation.

2. Explain the role of DNA and RNA in heredity.

3. Diagram and explain DNA replication.

4. Diagram and explain transcription.

5. Diagram and explain translation.

Lesson on Genetics: Students take notes.

Genetic Theory and the Gene System

Heredity requires a variety of components working together as a system to guarantee that a species can pass along successful traits to a new generation. Those successful traits allow the species to maintain homeostasis within a particular environment or set of environments. 

Students need to understand heredity as a gene system with component parts that work effectively together. Explain the following information from the videos in relationship to the gene system. 

Discussion: If you needed to get precise information from one person to another, what would you need to do? How would you structure that information? How would you store that information so that it could be easily retrieved?
Students: Take notes from lesson.

Write a sentence that explains the system being discussed.

Draw a graphic organizer that shows the relationship of the parts of the gene system to the whole system.
Short Quiz
1. What is the purpose of a gene?

2. What does the word “homozygous” mean?
3. Write a sentence that explains the role of DNA and a second sentence that explains the role of RNA.

4. What are genetic inheritance and variability?
5. Compare and contrast replication, transcription and translation.
Science Lesson on Reproduction/Taxonomy
Cobb County Public Schools, GA

Key Concepts*:

1.
Similarities and differences among organisms of the different kingdoms.


2.
How organisms from different kingdoms obtain, transform, and transport energy and/or material.

3.
Relationship between single-celled and multi-celled organisms.

4.
Asexual and sexual reproduction

*See Content Descriptors above, in Cells & Genetics Appendix A (these descriptors are found on the www.gadoe.org site)
Key Vocabulary:

1.
Monera

2.
Protista

3.
Fungi
4.
Plantae

5.
Animalia

6.
autotroph
7.
heterotroph

8.
gamete

9.
zygote
10.
asexual reproduction



11.
sexual reproduction

12.
unicellular

13.
multicellular

14.
meiosis



15.
diploid

16.
haploid

17.
spermatogenesis


18.
oogenesis

19.



20.

Student Section
1. Circle the words above that you can already define or use in a sentence.

2. Write down two or three things that you think are important for you to know today.

Sample Questions:

1. List some similarities and differences among organisms of the different kingdoms.

2. How do organisms from different kingdoms obtain, transform, and transport energy and/or material?
3. What is the relationship between single-celled and multi-celled organisms?
4. Compare asexual and sexual reproduction.

Lessons on reproduction and taxonomy
In this lesson you will learn how biologists classify all living things into a single system and how the various parts function together.

Discussion: How do you classify things that you use everyday, such as your clothes, friends, or classes? 

How would you classify the following:
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Write a sentence that explains how biologists classify living things.

Draw a graphic organizer that shows the relationships between the various groups classified by biologists.

Short Quiz (Answer these questions in your notebook.)

1. What is a zygote?

2. What is a haploid?

3. Compare and contrast asexual reproduction and sexual reproduction.

4. How do multicellular organisms differ from unicellular organisms?

5. How are multicellular organisms the same as unicellular organisms?

Science Lesson on Ecology
Cobb County Public Schools, GA

Key Concepts*:

1. Biomes contain all living things
2. Relationships exist between living things

3. Specific physical conditions are required for survival


4. Matter flows through ecosystems (& biomes)

5.  Energy flows through ecosystems (& biomes)

*See Content  Descriptors in Cell Appendix A (these descriptors are found on the gadoe.org site)

Key Vocabulary:

1.   Biomes

2.   Ecosystem

3.  Producers

4.   Consumers
5.   Predator


6.  Prey

7.   Parasite

8.   Host


9.  Scavenger
10. Decomposers 
11. Survival




12. Matter

13. Energy


14. Food webs



15. Food chains

Other words (you choose)
16.



17.




18.

19.



20.

Student:
1. Circle the words above that you can already define or use in a sentence.

2. Write down two or three things that you think are important for you to know today.

Sample Question:


In the woods and forests of Georgia you find plants with seeds, mice, cardinals, fox, snakes, and beetles. Mice and cardinals eat the seeds. Mice and cardinals are eaten by foxes. Snakes eat mice, beetles, and fish. What are the consumers in this information?

a) Plants

b) The sun

c) Fox

d) Beetles

What are the producers in the above scenario?

What are parasites? Name a few.

Draw a food web based upon the above scenario.

Lesson on Ecology
Discussion: An ecosystem is like the community that you live in. What are important factors in your community? Where does energy come from within your community? How is waste handled? Who are the consumers and producers in your community? Are there any parasites within your community?

Students before the end of the period:
Write a sentence that explains the system being discussed

Draw a graphic organizer that shows the relationship of the parts to the whole. 

Short Quiz (Answer the questions in your notebook.)
1) List the identifying characteristics of a major biome.

2) Macroinvertebrates are the larval stage of numerous insects and they eat microscopic material in the streams and they also ingest pollution within the stream. If the stream is heavily polluted many macroinvertebrates will die. Students at Lincoln High School have been studying the stream behind the school and have found very few macroinvertebrates. What can you conclude about the stream?

a. The students have done a thorough study of the stream.

b. The stream has a great deal of pollution.

c. It is not possible to know if the stream is polluted.

d. There is a strong flow of energy through the stream.

3) Which of the following is a correct statement about the flow of matter through the ecosystem in question number two above.

a. The sun is the original source of energy, in the stream ecosystem.

b. Lipids are pollutants.

c. Fish that eat the macroinvertebra are producers.

d. The energy stored in macroinvertebrates is transeferrd to fish, when fish digest the macrointebetrates.

4) Compare an ecosystem with your community.

Ecology Appendix A

Course Descriptors
Science

Domain: Ecology (approximately 17% of the test)
Overview of the Domain
· Students analyze dependence of organisms on each other and the flow of energy and matter in an ecosystem.

· Students evaluate relationships between organisms, populations, communities, ecosystems, and biomes.

· Students describe the flow of matter and energy through an ecosystem by organizing the components of food chains and webs. 
Associated Concepts and Skills

Assessment of this domain focuses on the following:

· understanding the identifying characteristics of major biomes of the world on a conceptual level, rather than identifying them on maps

· describing predator/prey, producer/consumer, parasite/host, scavenging, or decomposing relationships among organisms  

· understanding and analyzing the physical conditions (food, space, water, air, and shelter) necessary for organisms to survive in an environment

· understanding that the amount of matter remains constant as it flows through an ecosystem 

· explaining the flow of energy through an ecosystem and that energy may change from one form to another.

· using diagrams to interpret the interactions of organisms within food chains and webs

· determining the role of different organisms in food chains and webs

Science Lesson on Structure and Properties of Matter
Cobb County Public Schools, GA

Key Concepts*:
1.
Describe and understand the structure of an atom.


2.
Identify the symbol, atomic number, and atomic mass of the first 20 elements on the periodic table.

3.
What is the effect of differing numbers of neutrons in atoms of the same element, primarily in the context of radioactive isotopes?

4.
Apply the properties of solutions, analyzing solutions in terms of solutes and solvents.






*See Content  Descriptors in Cell Appendix A (these descriptors are found on the gadoe.org site)
Key Vocabulary:

1.
atomic mass

2.
atomic number

3.
elements
4.
isotopes

5.
proton


6.
neutron
7.
electron

8.
nucleus


9.
electron cloud
10.
energy level

11.
solution


12.
solute
13.
solvent


Student Section

1. Circle the words above that you can already define or use in a sentence.
2. Write down two or three things that you think are important for you to know today.
Sample Question:

1. What are the two parts of an atom?

2. Where are the electrons located in the atom?

3. What is the nucleus composed of?

4. Where is most of the mass of an atom concentrated?

5. What are the two parts of a solution?  Which substance is being dissolved?  Which substance is doing the dissolving? 

6. Compare and contrast solute and solvent.

7. Name some common solutions and tell what is the solvent & what is the solute. 

Lesson on structure and properties of matter

There are two different systems in this lesson that students should understand: 1) The system shown on the Periodic Table; and 2) the system of a solution. The Periodic Table is a system of classification. Students need to understand that all science is classified by structure, which defines function. So chemists study the structure of atoms and that structure defines how all of matter functions; in the same way, biologists study the anatomical or cellular structure of living things and they organize their understanding of the living world and their classification of all of life based upon that structure.  

Discussion: Classifying nonliving things are much harder than classifying living things. Small children classify things by color or size. Why do you think chemists decided to classify things using atoms? 
Write a sentence that explains the system being discussed

Draw a graphic organizer that shows the relationships of the various ideas in this lesson. 

Short Quiz (In your notebooks, answer the following.)
1. What is an atom?

2. How is the nucleus of an atom different from the space where an electron is found outside the nucleus?

3. If a researcher could take an atom of He and add a proton to it, how would the properties of the new atom be different from the previous atom?

4. If a researcher could take an atom of He and add a neutron to it, how would the properties of the new atom be different from the previous atom?

5.  Explain the phrase: “Likes dissolve likes.”

6. How is a solution different from a liquid that is not a solution?

Structure & Properties of Matter Appendix A

Content Descriptors

Science

Domain: Structure and Properties of Matter (approximately 26% of the test)
Overview of the Domain
· Students describe atoms, understanding the structure of an atom in terms of:

· atomic mass and atomic number.

· elements (atoms with different numbers of protons).

· isotopes (atoms with different numbers of neutrons).

· proton (positive charge), neutron (neutral), and electron (negative charge) locations.

· Students apply the properties of solutions, analyzing solutions in terms of solutes and solvents.

Associated Concepts and Skills

Assessment of this domain focuses on the following:

· understanding that atoms are composed of a nucleus encompassed by a cloud of electrons
· recognizing that electrons are arranged in the electron cloud in energy levels

· understanding that the nucleus of a typical atom is composed of protons and neutrons

· understanding that the atomic mass of an atom is concentrated in the nucleus of the atom

· identifying the symbol, atomic number, and atomic mass of the first 20 elements on the periodic table

· recognizing the difference between atomic mass and atomic number

· identifying the effect of differing numbers of neutrons in atoms of the same element, primarily in the context of radioactive isotopes

· differentiating among elements

· understanding solutions, including describing the components of solutions as solutes or solvents

Science Lesson on Energy Transformations

Cobb County Public Schools, GA

Key Concepts*:

1.
Students understand radioactivity.






2.
Describe half-lives of elements.

3.
Analyze graphs, tables, and other displays of data to determine the length of a half-life or the amount of material remaining after one half-life.

4.
Examine the phases of matter and the related atomic and molecular motion.

5.
Analyze energy transformations and the flow of energy in systems.

*See Content Descriptors in Energy Transformations Appendix A (these descriptors are found on the gadoe.org site)

Key Vocabulary:

1.
radioactive decay
2.
half-life


3.
solid

4.
liquid


5.
gas



6.
phase change

7.
potential energy
8.
kinetic energy

9.
conduction

10.
convection

11.
radiation





Student Section

1. Circle the words above that you can already define or use in a sentence.
2. Write down two or three things that you think are important for you to know today.
Sample Question:

3. Describe the process of radioactive decay in which the unstable nucleus of a radioactive isotope spontaneously decays.

4. Calculate the amount of radioactive substance that will remain after one half-life.

5. What is the effect of increase temperature on the motion of atoms?

6. Compare solids, liquids and gases in terms of shape, volume and movement of particles.

7. What is the effect of temperature change on the phases of matter?

8. Give examples and describe the two forms of energy encountered in a system, during a given day, between any of the following: chemical, heat, light, electrical, and mechanical.

Lesson on energy transformations
Physics is the study of energy and, again, the structure of the energy forms are the systems that physicists use to classify and study energy. So physicists and chemists will discuss thermodynamic systems, nuclear systems, or mechanical systems, etc. In this lesson students will be shown the mechanical systems at the atomic level.

Discussion: The molecular theory of molecules states that the velocity of molecules correlates to the temperature of the system. How are the actions of a group of people affected by the temperature of a room? How are those actions similar to and different from atoms at the same temperatures?
Write a sentence that explains the system being discussed

Draw a graphic organizer that shows the relationship of the parts to the whole. 

Short Quiz (Answer in your notebooks)
1. What is a half-life?

2. Deuterium, tritium, and hydrogen are all isotopes. How are they similar? How are they different?

3. Why are some isotopes radioactive and others are not?

4. Compare and contrast thermal energy with mechanical, and with nuclear energy.

5. How are ice, water, and steam similar? Different?

Energy Transformations Appendix A

Content Descriptors

Science

Domain: Energy Transformations (approximately 16% of the test)
Overview of the Domain
· Students understand radioactivity.

· Students describe half-lives of elements.

· Students examine the phases of matter and the related atomic and molecular motion.

· Students analyze energy transformations and the flow of energy in systems.

· Students understand molecular motion involved in thermal energy changes due to conduction, convection, and radiation.

Associated Concepts and Skills

Assessment of this domain focuses on the following:

· describing the process of radioactive decay in which the unstable nucleus of a radioactive isotope spontaneously decays

· calculating the amount of a radioactive substance that will remain after one half-life

· analyzing graphs, tables, and other displays of data to determine the length of a half-life or the amount of material remaining after one half-life

· understanding that as temperature increases, the motion of the atoms increases

· describing a solid as a composition of particles closely situated in position giving a definite shape and definite volume and that little motion occurs between particles as compared to other phases of matter

· describing a liquid as a composition of particles free to move, giving a definite volume but not a definite shape and that particles have a greater range of motion as compared to solids

· describing a gas as a composition of particles that move more than the particles of either a solid or a liquid, giving no definite volume or shape, and colliding more randomly than the particles of solids and liquids

· understanding that phase changes require a gain or loss of energy

· describing the two forms of energy encountered during a given single energy transformation, including chemical, heat, light, electrical, and mechanical

· identifying the processes of conduction, convection, and radiation that occur during thermal energy changes   

Science Lesson on Forces, Wave, and Electricity
Cobb County Public Schools, GA

Key Concepts*:

1. Understand the relationship between force, mass, and motion.



2. Calculate velocity and acceleration.
3. Apply Newton’s First law of Motion, the law of inertia.




4. Relate falling objects to the force of gravity.
5. Understand the difference between mass and weight.

6. Calculate work and mechanical advantage.

7. Describe the properties of waves.

8. Analyze the effects of different mediums on the speed of sound.

9. Understand the properties of electricity and magnetism.

*See Content Descriptors in Forces, Waves, & Electricity Appendix A (these descriptors are found on the gadoe.org site)
Key Vocabulary:

1.
force


2.
mass



3.
motion
4.
velocity

5.
acceleration


6.
law of inertia
7.
mass


8.
weight


9.
work
10.
mechanical advantage




11.
frequency



12.
wavelength

13.
electromagnetic wave
14.
mechanical wave

15.
reflection

16.
refraction


17.
interference


18.
diffraction

19.



20.

Student Section

1. Circle the words above that you can already define or use in a sentence.
2. Write down two or three things that you think are important for you to know today.
Sample Question:

1. Use the following formulas to solve for velocity and acceleration

Velocity: v = d/t

Acceleration:  a=vf-vi/t

2. What causes an object to accelerate as it falls?

3. Explain the difference between mass and weight.

4. Calculate work using the formula W = Fd (Work = force x distance).

5. How are frequency and wavelength related to the energy carried by waves?

6. How are frequency and wavelength related?

7. Compare electromagnetic and mechanical waves.


Lesson 
Continue to think about each of these lessons as ways of studying systems around you. There are several different systems in this lesson. Can you separate them from one another and list the key components of each?

Discussion: Aristotle claimed that objects fell at a rate proportional to their weight, so that heavier objects fell faster than lighter objects. Explain why you think he was correct or he was wrong. How could one determine whether he was correct.
Write a sentence that explains the system being discussed

Draw a graphic organizer for each system found in this lesson. Show the relationship of the parts of the system to the whole within each system. 

Short Quiz (Answer these questions in your notebook.)
1. What is a force?

2. Explain what would happen to something if it were ejected from a spacecraft orbiting the earth? What would happen if the spacecraft were between the Milky Way and the Andromeda Galaxies?

3. Sound and ocean waves are both called mechanical waves. Why?

4. How are light and sound similar and different?

Forces, Waves, & Electricity Appendix A

Content Descriptors

Science

Domain: Forces, Wave, and Electricity (approximately 16% of the test)
Overview of the Domain
· Students understand the relationships between force, mass, and motion.

· Students calculate velocity and acceleration.

· Students apply Newton’s First Law of Motion, the law of inertia.

· Students relate falling objects to the force of gravity.

· Students understand the difference between mass and weight.

· Students calculate work and mechanical advantage.

· Students describe the properties of waves.

· Students understand that all waves transfer energy.

· Students associate frequency and wavelength with the energy transferred by electromagnetic and mechanical waves.

· Students understand the concepts and can identify examples of reflection, refraction, interference, and diffraction.  

· Students analyze the effects of different mediums on the speed of sound.

· Students understand the properties of electricity and magnetism.

· Students describe magnetism and electrical charges in the context of electricity, magnetism, electromagnets, and simple motors.

Associated Concepts and Skills

Assessment of this domain focuses on the following:

· using the following formulas to solve for velocity and acceleration:

· acceleration: 
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· velocity: 
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· applying knowledge of Newton’s First Law of Motion to given situations: 

· an object in motion stays in motion unless acted on by an unbalanced force

· an object at rest remains at rest unless acted on by an unbalanced force 

· understanding that gravity causes objects to accelerate as they fall

· understanding factors that affect the force of gravity on an object

· explaining the difference between mass and weight

· calculating work using the formula 
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· understanding the concept of mechanical advantage in relation to simple machines

· understanding that waves carry energy

· relating the frequency and wavelength to the energy carried by the waves

· understanding how frequency and wavelength are related

· understanding that electromagnetic waves do not require a medium

· understanding how electromagnetic waves differ in the amount of energy transferred based on position on the electromagnetic spectrum

· relating frequencies and wavelengths on the electromagnetic spectrum to technological advances such as microwaves and radio waves.

· understanding how light interacts with lenses and mirrors.  

· using the terms absorption, reflection, refraction, interference, and diffraction to describe how waves (including sound waves) interact with obstacles, within mediums, and with other waves

· describing how the speed of sound varies with the type of medium and temperature of a medium

· relating magnetism and electricity

· describing electromagnets, including their uses in electric motors, generators, radio, television, and other technologies

· explaining how an electromagnet transforms electrical energy into mechanical energy
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