
 

Physics – Quarter 4 

Electrical Charges and Coulomb's Law (Duration 2 Weeks) 

Big Idea: 

1. Test a variety of materials to determine conductivity 
2. Compare and contrast between conductors and insulators 
3. Predict how the electric force between charged objects varies when the distance between them and/or the magnitude of charges 

change 
4. Explain why acquiring a large excess static charge (e.g., pulling off a wool cap, touching a Van de Graaff generator, combing) affects 

your hair 
5. Draw the redistribution of electric charges on a neutral object when a charged object is brought near. 
6. Identify examples of induced static charges. 
7. Explain why an attractive force results from bringing a charged object near a neutral object. 
8. Determine the new electric force on charged objects after they touch and are then separated. 
9. Propose a mechanism based on electric forces to explain current flow in an electric circuit. 

Essential 
Questions: 

1. How can you demonstrate that charged objects exert forces, both attractive and repulsive? 
2. How do we know that charging is the separation, not the creation, of electric charges? 
3. What are the differences between conductors and insulators? 
4. How does the electrostatic force depend on the distance between charges? 
5. How can you charge objects by conduction and induction? 
6. What is Coulomb’s law, and how is it used? 

Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 2 12 

Using Coulomb’s Law, predict how the electrical force will change when the distance between two point 
charges changes or the charge of one of them changes. 

 

HUSD Materials, 
Resources, & 
Assessments   
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Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary that 
supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, but 
will not be tested on 

1. Conduction 
2. Induction 
3. Conductor 
4. Insulator 
5. coulomb 
6. Coulomb’s Law 
7. Electrostatics 
8. Elementary charge 
9. Electroscope 
10. Neutral 
11. Grounding 

12. Charged body 
13. Electrons 
14. Protons 
15. Neutrons 
16. Static 
17. Static charge 
18. Lightning 
19. Plasma 
20. Ionization 
21. Deionization 
22. Charging 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Physics – Quarter 4 

Electric Fields and Magnetism (Duration 2 Weeks) 

Big Idea: 

1. Compare and contrast electric fields and electric forces 
2. Explain the relationship between electric potential difference and work and energy 
3. Describe how charges are distributed on conductors 
4. Explain how capacitors store electric charges 
5. Create a representation of magnetic field lines around a bar magnet and qualitatively describe how the relative strength and 

direction of the magnetic force changes at various places in the field 
6. Compare and contrast the 1st, 2nd and 3rd right hand rules 
7. Describe the relationship between magnetism, electric charge, and electricity 
8. Explain how the interaction of electric and magnetic forces is the basis for electric motors, generators, and the production of 

electromagnetic waves 
9. Apply Lenz’s Law 
10. Compare and contrast self and mutual inductance 
11. Compare and contrast step down and step up transformers 

Essential 
Questions: 

1. What is an electric field? 
2. How are charge, electric field, and forces on charged objects related? 
3. How can you represent electric fields in diagrams and other models? 
4. What is an electric potential difference? 
5. How is potential difference related to the work required to move a charge? 
6. What are properties of capacitors? 
7. What are some properties of magnets? 
8. What are the characteristics of magnetic fields? 
9. What is the relationship between magnetic fields and electric currents? 
10. How is the direction of the force on a current-carrying wire related to the direction of the magnetic field? 
11. What affects the force on a current-carrying wire in a magnetic field? 
12. What are the characteristics of the design and operation of an electric motor? 
13. What affects the force on a charged particle moving in a magnetic field? 
14. What is induced EMF? 
15. What affects the induced EMF and current produced by a changing magnetic field? 
16. How does a generator produce electricity? 
17. What is Lenz’s law and how is it related to induced EMF’s? 
18. What is self-inductance and how does it affect circuits? 
19. How does the turns ratio in a transformer affect potential difference and current? 

Vocabulary See Vocabulary list below 



Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 3 2 

Describe various ways in which energy is transferred from one system to another (e.g., mechanical contact, 
thermal conduction, electromagnetic radiation.) 

HUSD Materials, 
Resources, & 
Assessments   

Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary that 
supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, but 
will not be tested on 

1. Electric field 
2. Electric field line 
3. Electric potential 
4. Electric potential difference 
5. Equipotential 
6. Capacitor 
7. Alessandro Volta 
8. Volt 
9. Electron volt 
10. Grounding 
11. Capacitance 
12. Farad 
13. Positive charge 
14. Negative charge 
15. Point charge 

16.  Magnetism 
17.  Magnetic field 
18.  Magnetic flux 
19.  Polarized 
20. Electromagnet 
21. 1st right hand rule 
22. 2nd right hand rule 
23. 3rd right hand rule 
24. Solenoid 
25. Domain 
26. Armature 
27. Galvanometer 
28. Electromagnetic induction 
 

29. Electric generator 
30. Electromotive force 
31. Lenz’s Law 
32. Mutual inductance 
33. Primary coil 
34. Secondary coil 
35. Self inductance 
36. Transformer 
37. Step down transformer 
38. Step up transformer 
39. Eddy current 
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Physics – Quarter 4 

Electrical Circuits (Duration 2 Weeks) 

Big Idea: 

1. Describe electric current as it relates to voltage and resistance 
2. Solve problems involving current, potential difference, and resistance 
3. Explain Ohm’s law, and its role in electricity 
4. Compare and contrast direct current and alternating current 
5. Calculate electrical power using current and voltage 
6. Draw electrical circuits, and interpret schematic diagrams 
7. Compare and contrast series versus parallel circuits 

Essential 
Questions: 

1. What is electric current? 
2. How can you think about energy in electric circuits? 
3. What is Ohm’s law? 
4. How are power, current, potential difference, and resistance mathematically calculated? 
5. What are the characteristics of series and parallel circuits? 
6. How are currents potential differences, and equivalent resistances in series circuits related? 
7. How are currents, potential differences, and equivalent resistances in parallel circuits related? 
8. How do fuses, circuit breakers, and ground-fault interrupters protect household wiring? 
9. How can you find currents and potential differences in combined series-parallel circuits? 
10. How do you use voltmeters and ammeters to measure potential differences and currents in circuits? 

Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 5 8 
Describe the relationship among electric potential, current, and resistance in an ohmic system. HUSD Materials, 

Resources, & 
Assessments   

5 5 9 
Quantify the relationships among electric potential, current, and resistance in an ohmic system. HUSD Materials, 

Resources, & 
Assessments   
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Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary that 
supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, but 
will not be tested on 

1. Electric circuit 
2. Electric current 
3. Conventional current 
4. Battery 
5. Ampere 
6. Andre Ampere 
7. Kilowatt hour 
8. Alternating current 
9. Direct current 
10. Nichola Tesla 

11. Parallel connection 
12. Series connection 
13. Parallel circuit 
14. Series circuit 
15. Resistance 
16. Resistor 
17. Schematic 
18. Photo-voltaic cell 
19. Ohms 
20. Ohms Law 

21. Georg Ohm 
22. Kirkoff’s Law 
23. Ammeter 
24. Circuit breaker 
25. Equivalent resistance 
26. Fuse 
27. Ground fault interrupter 
28. Short circuit 
29. Volt meter 
30. Volt divider 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Physics – Quarter 4 

Technology (Duration 2 Weeks) 

Big Idea: 

1. Conduct an investigation to determine the extent to which a device meets the theoretical prediction for transmission, reflection, 
and refraction of waves 

2. Analyze and interpret data from a radio signal to identify different frequencies that combine to transmit information 
3. Ask questions about the relative advantages of analog and digital representations based on their similarities and differences 
4. Create models to demonstrate that a structure can be modified to change the resonance frequencies 
5. Construct an explanation for why the wavelength of an electromagnetic wave determines its use for a certain application 
6. Evaluate and critique claims that appear in written materials about the effects that different wavelengths of electromagnetic 

radiation have when interacting with matter 
7. Construct an explanation of how photovoltaic materials work using the particle model of light, and describe their application in 

everyday devices 

Essential 
Questions: 

1. How has technology advanced the study of physics? 
2. How can understanding physics help you to better understand technology? 

Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

3 2 2 
Recognize the importance of basing arguments on a thorough understanding of the core concepts and principles 
of science and technology. 

HUSD Materials, 
Resources, & 
Assessments   

3 2 3 
Support a position on a science or technology issue. HUSD Materials, 

Resources, & 
Assessments   

Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary that 
supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, but 
will not be tested on 
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Physics – Quarter 4 

Review (Duration 1 Week) 

Big Idea: 
Semester 2 Content 

Essential 
Questions: 

Semester 2 Content  

Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

   
 HUSD Materials, 

Resources, & 
Assessments   

Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary that 
supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, but 
will not be tested on 
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