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Honors Physics Quarter 2 

Two-Dimensional Motion – Duration 3 Weeks 

Big Idea: 

Regular: 

1. Solve problems involving force, mass, and acceleration in two-dimensional projectile motion 
2. Explain the recoil of a projectile launcher in terms of forces and masses 
3. Apply the independence of the vertical and horizontal initial velocities to solve projectile motion problems 
4. Describe and classify various motions in a plane as one dimensional or two dimensional 
5. Apply the independence of the vertical and horizontal initial velocities to solve projectile motion problems 
6. Calculate the motion of an object on an inclined plane based on applied forces using free-body diagrams 

Honors: 

1. Analyze the differences between vertical and horizontal motion based on force, mass, and acceleration 
2. Evaluate the claim, evidence, and reasoning behind the Hafele–Keating experiment and its relevance to Einstein’s general theory of 
relativity 

Essential 
Questions: 

Regular: 

1. How are vectors added graphically, and algebraically? 
2. What are the components of a vector? 
3. How are the vertical and horizontal motions of a projectile related? 
4. What are the relationships between a projectile’s height, time in the air, initial velocity, and horizontal distance traveled? 
5. Why is an object moving in a circle at a constant speed accelerating? 
6. How does centripetal acceleration depend upon the object’s speed and the radius of the circle? 
7. What causes centripetal acceleration? 
8. What is relative velocity? 
9. How do you find the velocities of an object in different reference frames? 

Honors: 

1. What are the differences between vertical and horizontal motion based on force, mass, and acceleration? 
2. How does increasing the speed of an object change its observed length and time? 
3. What is the claim, evidence, and reasoning behind the Hafele–Keating experiment and its relevance to Einstein’s general theory of 

relativity? 
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Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 2 6 
Analyze the two-dimensional motion of objects by using vectors and their components. HUSD Materials, 

Resources, & 
Assessments   

5 2 7 
Give an example that shows the independence of the horizontal and vertical components of projectile motion. HUSD Materials, 

Resources, & 
Assessments   

5 2 8 
Analyze the general relationships among force, acceleration, and motion for an object undergoing uniform circular 
motion. 
 

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. Projectile 
2. Trajectory 
3. Parabolic path 
4. Range 
5. Maximum height 
6. Acceleration due to Gravity 
7. Free fall 

8. Terminal velocity 
9. Drag force 
10. Acceleration-time graph 
11. Sine 
12. Cosine 
13. Tangent 
14. Pythagorean theorem 

15. Vector 
16. Vector resolution 
17. Component 
18. Resultant vector 
19. Centripetal acceleration 
20. Uniform circular motion 
21. Maximum height 
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Honors Physics Quarter 2 

Rotational Motion – Duration 2 Weeks 

Big Idea: 

Regular: 

1. Compare and contrast rotation and revolution 
2. Identify the changes in speed and direction in everyday examples of circular (rotation and revolution), periodic, and projectile motions 
3. Apply the independence of the vertical and horizontal initial velocities to solve rotational motion problems 
4. Explain orbital motion in terms of forces 
5. Explain how your weight on Earth could be different from your weight on another planetary body  
6. Calculate force, masses, or distance, given any 3 of these quantities, by applying the Law of Universal Gravitation, given the value of G 
7. Draw arrows (vectors) to represent how the direction and magnitude of a force changes on an object in an elliptical orbit 

Honors: 

1. Describe the relationship between  rotational dynamics, torque, and moment of inertia 
2. Predict how the gravitational force between objects changes when the distance between them changes 

Essential 
Questions: 

Regular: 

1. What is the relationship between a planet’s orbital radius and period? 
2. What is Newton’s law of universal gravitation, and how does it relate to Kepler’s laws? 
3. How can you describe orbital motion? 
4. How are gravitational mass and inertial mass alike, and how are they different? 
5. How is gravitational force explained, and what did Einstein propose about gravitational force? 
6. What is angular displacement? 
7. What is average angular velocity? 
8. How are angular velocity and average angular acceleration related? 
9. What is torque? 
10. How is the moment of inertia related to rotational motion? 
11. What is the relationship between torque, moment of inertia, and Newton’s 2nd law for rotational motion? 

Honors: 

1. What is the relationship between rotational dynamics, torque, and moment of inertia? 
2. How does the gravitational force between objects changes when the distance between them changes? 
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Vocabulary See Vocabulary list below 
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Concept 

Perform
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O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 2 11 
Using the Law of Universal Gravitation, predict how the gravitational force will change when the distance  between 
two masses changes or the mass of one of them changes. 

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. Acceleration due to Gravity 
2. Universal gravitation 
3. Johannes Kepler 
4. Kepler’s 1st Law 
5. Kepler’s 2nd Law 
6. Kepler’s 3rd Law 
7. Gravitational force 
8. Universal Law of Gravitation 

9. Orbit 
10. Period 
11. Force of Gravitation 
12. Normal force 
13. Pair force 
14. Inertial mass 
15. Gravitational mass 
16. Radian 

17. Angular displacement 
18. Angular velocity 
19. Angular acceleration 
20. Lever arm 
21. Torque 
22. Moment of inertia 
23. Newton’s 2nd law for 

rotational motion 
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Honors Physics Quarter 2 

Momentum – Duration 2 Weeks 

Big Idea: 

Regular: 

1. Compare and contrast momentum and impulse forces 
2. Apply conservation of momentum to solve simple collision problems 
3. Explain angular momentum based on impulse forces 
4. Explain recoil as applied to momentum 

Honors: 

1. Calculate the change in momentum using the impulse-momentum theorem 

Essential 
Questions: 

Regular: 

1. What is impulse? 
2. What is momentum? 
3. What is angular momentum? 
4. How does Newton’s 3rd law relate to conservation of momentum? 
5. Under which conditions is momentum conserved? 
6. What is the total momentum after objects collide? 
7. How can the law of conservation of momentum and the law of conservation of angular momentum help explain the motion of objects? 

Honors: 

1. How is the change in momentum calculated using the impulse-momentum theorem? 
Vocabulary See Vocabulary list below 
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5 2 13 
Analyze the impulse required to produce a change in momentum. HUSD Materials, 

Resources, & 
Assessments   

5 2 14 
Quantify interactions between objects to show that the total momentum is conserved in both collision and recoil 
situations. 

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. Momentum 
2. Velocity 
3. Impulse 
4. Pulse 
5. Impulse-momentum theorem 

6. Elastic collision 
7. Inelastic collision 
8. Angular momentum 
9. Linear momentum 
10. Law of Conservation of 

Momentum 

11. Internal force 
12. External force 
13. Collision 
14. Recoil 
15. Two-particle collision 
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