
High School Student Benchmarks 
Chelsea School District Curriculum 

 
Department: Science 

Course: Honors Physics 
 

Unit 1:  Introduction 
• All students will utilize basic scientific analysis procedures. 

 

STUDENTS WILL... 

HSCE CODE OBJECTIVE 

INSTRUCTIONAL 

MATERIAL 

 LOCATION 

 Convert values using metric prefixes. Chapter 1 plus 
Supplemental Math 
Review 

 Describe derived quantities in terms of the fundamental units. 
 

Chapter 1 plus 
Supplemental Math 
Review 

 Calculate percent error for measured vs. calculated values. 
 

Chapter 1 plus 
Supplemental Math 
Review 

 Use data analysis techniques to draw conclusions from data. 
 

Chapter 1 plus 
Supplemental Math 
Review 

 Describe and use vector quantities and vector notation. 
 

Chapter 1 plus 
Supplemental Math 
Review 

 Add vector quantities such as forces, velocities, and 
displacements. 

Chapter 1 plus 
Supplemental Math 
Review 

 
Unit 2:  Mechanics 

• All students will describe how objects behave in linear and projectile motion. 

• All students will perform measurements and calculations to describe the speed and direction of 

an object. 

• All students will investigate and describe how gravity influences objects. 

• All students will explain energy conversions in moving matter. 

Students will… 

HSCE CODE OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
 LOCATION 

P2.1A,P2.1G Calculate motion parameters using constant acceleration 
formulas. 

Ch.2 

P2.3A,P3.2A Describe the magnitude and direction of an object’s motion given 
different reference points. 

Ch.2 



  

P2.2A,P2.2B, 

P4.3F 

Use measurements to calculate and describe the speed and 
velocity of objects. 

  

Ch.2, Ch.8 

P3.3A Describe and calculate the effect of Newton’s Third Law as it 
relates to objects. 

  

Ch.4 

P3.1A,P3.1D, 
P3.2C,P3.2D, 
P3.4A, P3.4B, 

P3.4C 

Describe and calculate the relationship between forces and the 
acceleration of objects. 

Ch.4 

P2.2C,P2.2E, 
P2.1C,P2.1D 

Create and interpret graphs for position vs. time measurements 
and velocity vs. time measurements.  

Ch.2-3 

P2.1E, P2.2G Describe how objects behave in linear and projectile motion. Ch.2, Ch.3 

P2.1B Distinguish between linear speed and rotational speed and explain 
what each depends on. 

Ch.5, Ch.8 

P2.2D Give examples and calculate accelerations and centripetal forces. Ch.5,8 

 Describe the resulting motion of an object if the centripetal force 
acting on it ceases. 

Ch 4,5 

P2.1F, P2.1H Describe the behavior of rotating and revolving objects. Ch 8 

P3.6A Investigate and describe how gravity influences objects. Ch 5 

P3.6B, D Explain why the moon does not fall into the earth, or the planets 
into the sun. 

Ch.5 

 Apply Newton’s law of universal gravitation. Ch.5 

 Explain the significance of an inverse-square law. Ch.5, Ch.16 

 Distinguish between g (the acceleration due to gravity) and G (the 
universal gravitational constant). 

Ch.5 

P3.6C Explain why an astronaut in earth’s orbit seems weightless even 
though there is a gravitational force on the astronaut. 

Ch.5 

P3.4D Explain how the speed of a satellite in circular orbit around the 
earth is related to the distance an object falls in the first second 
due to gravity. 

Ch.5 

 Describe how the speed of a satellite changes for different 
portions of an elliptical orbit. 

Ch.5 

P3.6E Apply the energy conservation law to describe changes in the 
potential and kinetic energies of a satellite for different portions of 
an elliptical orbit. 

Ch.5 

P2.1F, P2.1H Describe the behavior of rotating and revolving objects. Ch.8 

 Explain energy conversions in moving objects. Ch.6,  

P3.2B 
P4.1C,P4.1D 

Describe and calculate work done in different situations. Ch.6 

P4.1A, P4.2A 
P4.2B,P4.3C 

Describe how energy is conserved during transformations. Ch.6 

P4.3A, P4.3C Explain how energy is stored and transformed in vibrating and 
oscillating objects 

Ch 11 

P2.2F, P4.3B, 
P4.3D 

Obtain and apply the relationship between pendulum’s motion, its 
length, and the acceleration due to gravity. 

Ch.11 

P4.1B, P4.1E 
P4.2C, P4.3C 

Analyze changes in potential and kinetic energy as they relate to 
mass, velocity, and position. 

Ch.11 

P3.3B, P3.3C 
P3.3D, P3.4G 

Use the law of conservation of momentum to solve problems 
involving elastic and inelastic collisions. 

Ch.7 



P3.5A 

P4.2D, P4.2E, 
P4.2F 

Explain the relationship between friction, energy, and motion in 
everyday situations. 

Ch. 4 - 6 

 

Unit 3:  Sound and Light 
 

• All students will describe waves in terms of their properties (frequency, amplitude, wavelength, 
wave velocity). 

• All students will relate types of electromagnetic waves to wavelengths of light. 
• All students will relate changes in detected frequency of a source to the motion of the source 

and or the detector.  
• All students will describe and apply concepts relating to light’s interaction with matter.  
• All students will describe the behavior of waves when they interact. 

 
Students will… 

HSCE CODE OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
 LOCATION 

P4.4B Describe different types of waves and their technological 
applications. 

CH.11,12,22 

P4.4A, PR.4B, 
P4.4C  

Identify and describe properties and components of waves and 
wave interactions with matter. 

CH.11 

P4.4e Solve problems involving distance, time and speed of sound 
waves in matter. 

CH.12 

 Use the Doppler effect to illustrate pitch changes. CH.12 

P4.4d Identify the relationships among speed, wavelength, and 
frequency and show how frequency and wavelength of a wave are 
inversely proportional in a given medium. 

CH.11,12 

P4.5D, P4.5E Explain how waves propagate from vibrating sources, why the 
intensity decreases with the square of the distance from the point 
source and why an amplification system is used in a concert 
auditorium. 

CH.11,12 

P4.6A Describe and compare relationships between, energy, physical 
qualities and wave properties within the electromagnetic spectrum 
and their applications. 

Ch.22 

P4.6B, P4.6C, 
P4.6D, P4.6H 

Compare radio waves, light waves, and sound waves and why and 
where they travel. 

Ch.12,22 

4.r9D Identify major points in the debate over the dual wave-particle 
nature of light. 

Ch 22,27 

 Describe and apply the concept of linearly polarized light CH.24 

 Explain the ways that objects interact with light. CH.23,24,25 

 List the technological applications of light. CH.22 -25 

P4.6E Explain why antennas are needed for radios, television, and cell 
phone transmission and reception. 

Ch 22 

P4.8C, P4.8D Explain how diffraction and interference patterns are produced by 
interacting light waves. 

CH.24 

P4.8E Use Snell’s Law to explain and solve problems involving critical 
angle and total internal inflection.  

Ch.23 

P4.9A Calculate and describe the relationship between the speed of light 
and the index of refraction of material. 

Ch.23 



P4.9B Describe the absorption and reflection of light in terms of colors 
detected by the eye. 

Ch.24, supplemental 
materials 

P4.8A Use trigonometric concepts to describe an object and its image in 
terms of position and orientation as a result of light’s interaction 
with lenses. 

Ch.23, 25 

 Identify and describe an object’s image as it relates to the focal 
point of a lens. 

CH.23 

P4.8B Identify and describe real, virtual, erect, and inverted images and 
their relationship to a mirror’s focal point. 

Ch.23 

 Use trigonometric concepts to describe an object and its image’s 
position and orientation as light interacts with plane and curved 
mirrors. 

CH.23 

P4.9C Explain why the image of the sun appears reddish at sunrise and 
sunset. 

Ch. 24 

 

Unit 4:  Electricity and Magnetism 
• All students will construct and explain simple circuits using wires, light bulbs, fuses, switches, 

and power.  
• All students will describe and explain the structural parts and electrical charges of atoms.  
• All students will describe how energy is conserved during transformations.  
• All students will describe electric charges and their properties. 

 
Students will… 

HSCE CODE OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
 LOCATION 

P4.10D Assemble electric DC circuits using the proper components to 
measure voltage, current and resistance. 

CH.19 

 Given a circuit diagram distinguish between parallel and series 
circuits. 

CH.19 

P4.10C Explain different properties of circuits (e.g. power supply, 
switches, fuses, and resistances) and reasons for classification of 
complete, open and short circuits. 

CH.19 

 Explain the differences between open and closed circuits. CH.19 
P3.8A Describe and represent magnetic fields. CH.20 

 Describe how an electric current creates a magnetic field. CH.20 

P4.10A, 
P4.10B 

Apply principles of electromagnetism to devices such as electric 
motors, generators, and transformers. 

CH.20,21 

P3.1B, P3.1C Describe electrical forces between objects. CH16 

P3.7A Describe the relationship between the electrical force between two 
charged objects, their charge, and the distance between them. 

CH.16 

 Distinguish between a conductor and an insulator. CH.16-18 

 Describe how an insulator and a conductor can be charged. CH.16 

 Describe how the direction of an electric field at a point is 
determined. 

CH. 16 

 Relate the spacing of electric fields lines to the strength of the 
field.  

CH.16 

P3.7G Describe the conditions for flow of electric charge. Ch.18 
 Describe the factors that determine the resistance of a wire. CH.18 

P4.10G, P4.10I Compare energy, currents, voltages, and power in parallel and 
series circuits. 

CH 19 



P4.10E, 
P4.10F 

Relate the amount of current in a circuit to the voltage impressed 
across the circuit and the resistance of the circuit. 

CH.18,19 

P4.10H Explain how circuit breakers and fuses protect household 
appliances. 

CH.19 

P4.10J Explain the difference between electric power and electric energy 
as used in billing from an electric company. 

CH.18,19 

P3.7B-F Describe the cause of net static charge and the interaction 
between neutral, positive, and negatively charged objects. 

Ch.16,17 

P3.8B Explain electromagnetic induction. Ch.21 

 
Unit 5: Nuclear Reactions 

• All students will explain changes in atomic nuclei. 

 
Students will… 

HSCE CODE OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
 LOCATION 

P4.12d Describe the processes and identify the source of energy of 
fission, fusion, and radioactive decay. 

Ch 30,31 

P4.12C Explain how stars, including our sun, produce huge amounts of 
energy (e.g. visible, infrared, ultraviolet light) 

Ch 30,31 

P4.12A Describe peaceful technological applications of nuclear fission and 
radioactive decay. 

Ch 31 

P4.12B Describe potential problems caused by exposure to prolonged 
radioactive decay. 

Ch 31 

 
Resources: 

Physics, Principles with Applications 6th

  Prentice Hall 2005  ISBN 0-13-184661-2 

 edition, by Douglas C. Giancoli 


