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MMoonnrrooee  TToowwnnsshhiipp  SScchhoooollss  

 

 
The mission of the Monroe Township School District, a unique multi-generational community, is to 
collaboratively develop and facilitate programs that pursue educational excellence and foster 
character, responsibility, and life-long learning in a safe, stimulating, and challenging environment 
and to empower all individuals to become productive citizens of a dynamic, global society. 
 

Mission 

Goals 
 

To have an environment that is conducive to learning for all individuals. 
 
To have learning opportunities that are challenging and comprehensive in order to stimulate the 
intellectual, physical, social and emotional development of the learner. 
 
To procure and manage a variety of resources to meet the needs of all learners. 
 
To have inviting up-to-date, multifunctional facilities that both accommodate the community and are 
utilized to maximum potential.  
 
To have a system of communication that will effectively connect all facets of the community with the 
Monroe Township School District. 
 
To have a staff that is highly qualified, motivated, and stable and that is held accountable to deliver a 
safe, outstanding, and superior education to all individuals. 
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INTRODUCTION, PHILOSOPHY OF EDUCATION, AND EDUCATIONAL GOALS 
 

Philosophy 
 

Our philosophy is to provide students with a multitude of opportunities in which they can experience a quality education.  While 
our educational programs take into account the physical, social, and emotional needs of our students, the primary educational focus 
continues to be largely academic in nature.  We believe that students learn best when they are able to actively construct meaning.  
Science is a process, a way of thinking about and investigating the world in which we live.  Emphasis in science is placed on students 
being actively engaged in real-life problem solving.  We believe that learning is best experienced when it is student-centered and 
challenges the capacity to hypothesize, theorize and clearly articulate responses.  We recognize that students come to school with prior 
knowledge and pre-existing assumptions about the world around them.  We believe that the science curriculum should be problem 
and/or scenario based and allow students to interact with the content. 

 
The curriculum represents the expressions of educational ideas in practice.  Our curriculum is guided by the use of essential 

Questions and Big Ideas that help facilitate student-thought and content integration.  As our students continue to grow in an 
interconnected and changing world, it is our belief that they must become equipped to be global citizens by learning skills of effective 
cooperation and collaboration for global problem solving. 
 
 

Educational Goals 
 

Aerospace is a course that offers a description of humanity’s quest to reach the stars, from air flight to space flight.  The course 
immerses students into the investigation of gravity, motion through fluids, energy, vehicle design, navigation, communication techniques 
and space politics.  

 

Building upon previous knowledge and skills, by the end of the Aerospace course, students will be able to: 

1. Describe the means by which airplanes and spaceships achieve and maintain motion around, above and beyond celestial 
bodies. Recognize the relationship between design and function for flight machines. 

2. Describe and propose methods that use the gravitational field of the Sun to propel spaceships. 

3. Describe and communicate the design and propulsion mechanisms of spaceships that would reach other stars.  
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New Jersey State Department of Education  
Core Curriculum Content Standards 

 
 
 
Science Standards and Cumulative Progress Indicators. 
 
The New Jersey Core Curriculum Content Standards for Science were revised in 2004.  The Cumulative Progress 
Indicators (CPI's) referenced in this curriculum guide refer to these new standards and may be found in the 
Curriculum folder on the district servers.  A complete copy of the new Core Curriculum Content Standards for 
Science may also be found at:  
http://www.nj.gov/njded/cccs/s5_science.htm 

http://www.nj.gov/njded/cccs/s5_science.htm�
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Aerospace - Grade 11 & 12 

Scope 
 
 

 

 
Science    

Physical 
Science: 

Chemistry 
5.6 

Physics 
5.7 

Earth 
Science 

5.8 

Science 
& Society 

5.2 

Mathematical 
Applications 

5.3 

Astronomy 
5.9 

Aerospace 
Science 

5.9 

 
 
 
 

* Aerospace will be taught as a broad-field with an emphasis on problem solving, real-world application, and connection to 
students’ lives.  Teachers are expected to differentiate instruction to meet the needs of all students.  
* Current events and scientific developments will be integrated in a meaningful way into this course of study rather than 
taught in isolation.   
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Aerospace Grade 11 & 12 

 
Scope and Sequence 

 
                         Big Ideas: Change, Classification, Models, Adaptations, Structure 
 

Quarter I:  The Physics of Flight    
 
I. Topic: The History of Aerospace   

a. Change

b. 

- Analyze and evaluate  the advances in flight from basic 
planes to space shuttles.  
Classification

c. 

- Compare and contrast the types of airplanes and 
space vehicles developed by mankind; Examine the impact of these 
advances on humanity.  
Systems

d. 

- Identify the scientific, military and intelligence use of air 
and space vehicles.  
Adaptations

e. 

- Examine and analyze the adaptations of space 
technology in every day life.  
Structure

 

- Compare and appraise the structure of international 
modern space policy and treaties.  

 
II. Topic:  Conservation Principles and Motion 
 

a. Change
      force and motion. 

- Analyze and evaluate measures of time, space, matter,  

b. Classification
      energy conservation and momentum conservation.   

- Examine and analyze the principles of continuity,  

c. Model
d. 

- Model space travel using relativistic principles   
Adaptations
mass.  

       
 

 
 

- Compare and analyze inertial mass with gravitational  

 
 
 
 

 
III. Topic: Fluid and Solid Mechanics  
 

a. Change

b. 

- Examine and relate the motion of an object and the 
reaction of the fluid system surrounding the object.   
Classification

c. 

- Compare and classify fluids as Newtonian or Non-
Newtonian and solids as plastic or rigid.  
Systems

d. 

- Identify and analyze the systems of energy storage in 
material systems as they relate to viscoelasticity in fluids and 
elasticity in solids.  
Model

e. 

- Examine and analyze the models that describe fluid and 
solid reactions to shear and to stress.  
Adaptations

f. 

- Examine and analyze the use of material science in 
our every day life.   
Structure

 
 
 

- Compare and contrast the composition and structure 
of planetary atmospheres.  
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 Quarter II: Rocket Science  
 
IV. Topic: Moving off a Planet Surface 
 

a. Change

b. 

- Examine and analyze the changes in the forces that affect 
space vehicle and airplane movement as a vehicle lifts off the surface 
of a planet. 
Classification

c. 

- Compare and classify friction on a plane and space 
vehicle as a function of their geometry.  
Systems

d. 

- Illustrate and analyze the systems used to lift a vehicle off 
the surface of a planet.  
Model

e. 
- Model the escape of a space vehicle from gravitational forces  

Structure

   
 

 
 

- Compare and contrast the types of propulsion techniques 
used to move vehicles.  

V. Topic: Rocket Science 
 

a. Change
      throughout time. 

- Examine and analyze the changes in rocket designs  

b. Classification
Flight.  

- Compare and classify the types of fuel used to achieve  

c. Model
 

 

- Model the liftoff and touchdown of a space vehicle. 

 

 
 

 
 

 

 
VI. Topic: Communication Systems 
 

a. Change

b. 

- Examine and analyze the changes in communication 
techniques over time.  
Classification

c. 

- Compare, classify and identify the types and impact of 
artificial satellites in use today.  
Systems

d. 

- Examine and analyze the sensing technology systems used 
by satellites; Describe and illustrate the ways in which this is 
achieved.   
Model

e. 

- Model the motion and position of satellites about the Earth  
galaxies  
Structure

 
 

- Compare and contrast the uses of photographic data 
obtained by satellites for environmental, military and business uses  

 
VII. Topic:  Navigation 
 

a. Change

b. 

- Examine and analyze the historical changes in navigational 
techniques. 
Classification

c. 
- Classify the trajectories and orbits of spacecraft.  

Systems
      Southern hemispheres as they apply to the navigation of space. 

- Identify the Constellations of stars in the Northern and  

d. Model

e. 

- Model global satellite positioning (GPS) systems and describe 
the current applications of GPS. 
Structure

  
                     

 

- Examine and analyze the nature of space-time and how it 
would affect space travel and navigation. 
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Curriculum Management 
System 
Grade Level/Subject

 Big Ideas: Change, Classification, Systems, Models, Adaptations and Structure  
 

:  
Grade 11-12/Aerospace 

Goal 1

Objectives / Cluster 
Concepts / 
Cumulative Progress 
Indicators (CPI's) 
 
The student will be able to: 

: The student will be able to acquire an appreciation of the historical import of aerospace. 
                    

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / Resources / 
Learning Activities / Interdisciplinary Activities / Assessment 
Model 

 
6 

a. Change: Analyze and 
evaluate  the advances in flight 
from basic planes to space 
shuttles.  
b. Classification: Compare 
and contrast the types of 
airplanes and space vehicles 
developed by mankind.  
c. Systems: Identify the 
scientific, military and 
intelligence use of air and 
space vehicles.  
d. Adaptations: Examine and 
analyze the adaptations of 
space technology in every day 
life.  
e. Structure

• What is the impact of achieving flight 
on human development? 

: Compare and 
appraise the structure of 
international modern space 
policy and treaties.  

 
 
 
 
 
 
 
 
 
 

 
• What is the impact of achieving space-

flight on human development? 
 
 

 
 
 
NOTE:  The assessment models 
provided in this document are 
suggestions for the teacher. If the 
teacher chooses to develop his/her own 
model, it must be of equal or better 
quality and at the same or higher 
cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, 
the assessment questions may be 
answered in the form of essays, quizzes, 
mobiles, PowerPoint, oral reports, 
booklets, or other formats of 
measurement used by the teacher. 
 

Primary Course Assessment Model: 
The common thread weaving through this course is a central project 
where students will undertake the development of proposal for a space 
mission to Mars. Calculations will include scientific, engineering and 
financial aspects of the mission.  Students will design a spaceship, the 
ship’s materials of construction, the flight-plan, the payload, the on-
board sensors and will include a cost/benefit analysis for the mission.  
 
Assessment Model #1: 
Students will imagine they are science reporters for early 20th

1. Why did cultures pursue flight? (Knowledge, Comprehension, 
Application, Analysis, Synthesis & Evaluation) 

 century 
newspapers and are developing a story on the pioneer developers of 
human flight. 
  
Students will construct a paper-plane and explore the relationship 
between the flight length and the plane design. 
 
Completed student work should include the answers to the following 
questions: 

2. What are the political, military and business implications of the 
pursuit and achievement of flight? (Knowledge, Comprehension, 
Application, Analysis, Synthesis & Evaluation) 

                                              
Assessment Model #2: 
Students will imagine they are science reporters for late 20th century 
newspapers and early 21st century on-line information outlets. 
Students will develop a story on the current and future developments 
of space- flight. 
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Curriculum Management 
System 
Grade Level/Subject

 Big Ideas: Change, Classification, Systems, Models, Adaptations and Structure  
 

:  
Grade 11-12/Aerospace 

Goal 1

Objectives / Cluster 
Concepts / 
Cumulative Progress 
Indicators (CPI's) 
 
The student will be able to: 

: The student will be able to acquire an appreciation of the historical import of aerospace. 
                    

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / Resources / 
Learning Activities / Interdisciplinary Activities / Assessment 
Model 

  
 

  
Students will design a novel spaceship and present their approach to 
the class.  
 
Completed student work should include the answers to the following 
questions: 

1. Why did cultures pursue space-flight? (Knowledge, 
Comprehension, Application, Analysis, Synthesis & Evaluation) 

2. What are the political, military and business implications of the 
pursuit and achievement of space-flight? (Knowledge, 
Comprehension, Application, Analysis, Synthesis & Evaluation) 

                                              
 

• Technology: 
http://skyview.gsfc.nasa.gov/download 

 
 
 
 
 
 
 
 
 

http://skyview.gsfc.nasa.gov/�
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Curriculum Management System 
Grade Level/Subject:  
Grade 11-12/Aerospace 

Big Ideas: Change, Classification, Systems, Models, Adaptations and Structure  
 
Goal 2: The student will be able to acquire an understanding of the conservation principles of physics and 
motion.  

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / Resources / 
Learning Activities / Interdisciplinary Activities / Assessment 
Model 

 
6 

a. Change: Analyze and evaluate  
measures of time, space, matter, 
force and motion.  
b. Classification: Examine and 
analyze the principles of continuity,  
energy conservation and 
momentum conservation.   
c. Model: Model space travel 
using relativistic principles.   
d. Adaptations: Relate inertial 
mass with gravitational mass.  
       

 

• How do conservation principles explain 
our physical universe? 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Assessment Model:   
Students will imagine they are neophyte aerospace engineers 
studying the fundamental aspects of physics as they relate to flight 
and space-flight. The students will study conservation of energy, 
momentum (linear and angular) and mass.  Impulse, force and 
torque balances and their relationship to motion will also be 
examined.  
Students will investigate the principles of physics through a set of 
laboratories elucidating: 
• Momentum and energy (bouncing spheres)  
• Gravitational contraction and star explosion (simulation) 
• Acceleration measurement through angular displacement 
 
Students will produce reports summarizing their laboratory findings 
or will design a model(s) to illustrate their findings. Students will 
present their finding to the class. 
 
Completed student work should include the answers to the 
following questions: 
1. What are the conservation principles that govern our universe? 

(Knowledge, Comprehension, Application, Analysis, Synthesis & 
Evaluation) 

2.  What are the techniques used to investigate energy, 
momentum, impulse and motion in the universe? (Knowledge, 
Comprehension, Application, Analysis, Synthesis & Evaluation) 

 
• Technology: 

1.  Physics Software Programs 
2.  http://skyview.gsfc.nasa.gov/download 

http://skyview.gsfc.nasa.gov/�
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Curriculum Management System 
Grade Level/Subject:  
Grade 11:12/Aerospace 

Big Ideas: Change, Classification, Systems, Models, Adaptations and Structure  
 
Goal 3: The student will be able to acquire an understanding of fluid and solid mechanics  

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / Resources / 
Learning Activities / Interdisciplinary Activities / Assessment 
Model 

 
8 

a. Change: Examine and relate the 
motion of an object and the reaction 
of the fluid system surrounding the 
object.   
b. Classification: Compare and 
classify fluids as Newtonian or Non-
Newtonian and solids as plastic or 
rigid.  
c. Systems: Identify the systems of 
energy storage in material systems as 
they relate to viscoelasticity in fluids 
and elasticity in solids.  
d. Model: Examine and analyze the 
models that describe fluid and solid 
reactions to shear and to stress.  
e. Adaptations: Examine and 
analyze the use of material science in 
our every day life.   
f. Structure: Compare the 
composition and structure of 
planetary atmospheres.  
 

 

• How do we achieve the 
manipulation of fluids? 

 
• How do we achieve the 

manipulation of solids? 
 
• How do we achieve the 

manipulation of materials that have 
properties that are a combination 
of fluid and of solid properties? 

 
 
 
 

 
 

Assessment Model:   
Students will imagine they are novice aerospace engineers 
examining the nature of materials including purely viscous fluids, 
elastic solids and viscoelastic materials.  Students will understand 
how a spaceship will move through different types of fluids.  
Students will select the best materials of construction for a 
spaceship.  
 
Students will investigate the nature of materials through laboratories 
aimed at elucidating:  
• Viscosity    
• Elasticity  
• Viscoelasticity 
• Movement trough fluids 
• Elastic limits and yield stress 
Students will produce reports summarizing their laboratory findings. 
 
Completed student work should include the answers to the following 
questions: 
1. What are the fluid-flow properties of materials? (Knowledge, 

Comprehension, Application, Analysis, Synthesis & Evaluation) 
2. What are the solid-deformation properties of materials? 

(Knowledge, Comprehension, Application, Analysis, Synthesis & 
Evaluation) 

 
• Technology: 

1.  Physics Software Programs 
2.  http://skyview.gsfc.nasa.gov/download 
 

http://skyview.gsfc.nasa.gov/download�
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Curriculum Management System 
Grade Level/Subject:  
Grade 11:12/Aerospace 

Big Ideas: Change, Classification, Systems, Models, Adaptations and Structure  
 
Goal #4: The student will be able to acquire an understanding of the techniques involved in moving off a 
planet surface. 

 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / Resources / 
Learning Activities / Interdisciplinary Activities / Assessment 
Model 

 
7 

a. Change: Examine and analyze 
the changes in the forces that 
affect space vehicle and airplane 
movement as a vehicle lifts off the 
surface of a planet. 
b. Classification: Compare and 
classify friction on a plane and 
space vehicle as a function of their 
geometry.  
c. Systems: Examine and 
analyze the systems used to lift a 
vehicle off the surface of a planet.  
d. Model: Model the escape of a 
space vehicle from gravitational 
forces.  
e. Structure: Compare and 
contrast the types of propulsion 
techniques used to move vehicles.  
   
 

 

• How do planes and space-ships travel? 
 

Assessment Model:   
Students will imagine they are beginner aerospace engineers 
examining the vehicle movement through fluids and the 
consequences of this movement on the solid surfaces of the 
vehicle. Vehicle shape/design will also be studied. Students will 
design the best shape and propulsion design for a spaceship. 
 
Students will investigate motion through fluids through 
laboratories aimed at elucidating:  
• Buoyancy     
• Drag  
• Lift  
• Heat generation and heat transport  
Students will produce reports summarizing their laboratory 
findings. 
 
Completed student work should include the answers to the 
following questions: 
1. What are the forces involved in the movement of objects 

through fluids? (Knowledge, Comprehension, Application, Analysis, 
Synthesis & Evaluation) 

2. How does a vehicle escape gravitational forces? (Knowledge, 
Comprehension, Application, Analysis, Synthesis & Evaluation) 

 
•  Technology: 

1.  Physics Software Programs 
2.  http://skyview.gsfc.nasa.gov/download 

 

http://skyview.gsfc.nasa.gov/�
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Curriculum Management System 
Grade Level/Subject:  
Grade 11:12/Aerospace 

Big Ideas: Change, Classification, Systems, Models, Adaptations and Structure  
 
Goal #5: The student will be able to acquire an understanding of rocket science. 
 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / Resources / 
Learning Activities / Interdisciplinary Activities / Assessment 
Model 

 
5 

a. Change: Examine and analyze 
the changes in rocket designs       
throughout time. 
b. Classification: Compare and 
classify the types of fuel used to 
achieve flight.  
c. Model: Model liftoff and 
touchdown of a space vehicle. 
 
 
 

 

• How do rockets work? 
 
 
 

 
 

Assessment Model:  
Students will imagine they are apprentice aerospace engineers 
examining rocket design, rocket fuels and fundamentals of 
surviving space. The specifics of spacecraft launch (liftoff) and 
recovery (touchdown) will also be examined.  Moreover, satellite, 
space shuttle and space station design will be analyzed. 
 
Students will design and construct a model rocket.  A report on 
the design and demonstration of the rocket in flight will be 
presented to the class.  
 
Completed student work should include the answers to the 
following questions: 
1. What are the critical parameters used to design space 

vehicles? (Application, Analysis, Synthesis & Evaluation) 
2. What are the operational parameters of a space vehicle? 

(Application, Analysis, Synthesis & Evaluation) 
 

•  Technology: 
1.  Physics Software Programs 
2.  http://skyview.gsfc.nasa.gov/download 

 
 

 

http://skyview.gsfc.nasa.gov/�
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Curriculum Management System 
Grade Level/Subject:  
Grade 11:12/Aerospace 

Big Ideas: Change, Classification, Systems, Models, Adaptations and Structure  
 
Goal #6: The student will be able to acquire an understanding of communication systems. 
 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / Resources / 
Learning Activities / Interdisciplinary Activities / Assessment 
Model 

 
7 

a. Change: Examine and analyze 
the changes in communication 
techniques over time.  
b. Classification: Compare, 
classify and identify the types and 
impact of artificial satellites in use 
today. 
c. Systems: Examine and 
analyze the sensing technology 
systems used by satellites; 
Describe and illustrate the ways in 
which this is achieved.   
d. Model: Model the motion and 
position of satellites about the 
Earth  galaxies.  
e. Structure: Compare and 
contrast the uses of photographic 
data obtained by satellites for 
environmental, military and 
business uses.  
 

 

• Why is communication with a space 
vehicle important? 

 
 
 
 

  
 
 

Assessment Model:  
Students will imagine they are aerospace engineers examining 
communication techniques through satellite technology and the 
manipulation of electromagnetic waves. 
 
Student groups will design and construct a rudimentary 
communication system, and present this to the class.   
 
Completed student work should include the answers to the 
following questions: 
1. How is communication between space vehicles and mission 

control realized? ( Comprehension, Application, Analysis, 
Synthesis & Evaluation) 

2. How and why are satellites used for communication, military 
and intelligence objectives? (Knowledge, Comprehension, 
Application, Analysis, Synthesis & Evaluation) 

 
•  Technology: 

1.  Physics Software Programs 
2.  http://skyview.gsfc.nasa.gov/download 

 
 

 

http://skyview.gsfc.nasa.gov/�
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Curriculum Management System 
Grade Level/Subject:  
Grade 11:12/Aerospace 

Big Ideas: Change, Classification, Systems, Models, Adaptations and Structure  
 
Goal #7: The student will be able to acquire an understanding of navigation.  
 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / Resources / 
Learning Activities / Interdisciplinary Activities / Assessment 
Model 

 
6 

a. Change: Examine and analyze 
the historical changes in 
navigational techniques. 
b. Classification: Classify the 
trajectories and orbits of 
spacecraft.  
c. Systems: Identify the 
Constellations of stars in the 
Northern and Southern 
hemispheres as it applies to 
navigation of space. 
d. Model: Model global satellite 
positioning (GPS) systems. 
e.  Structure: Examine and 
analyze the nature of space-time 
and how it would affect space 
travel and navigation.  
  
                     

 

• How do we navigate on Earth? 
 
• How do we navigate in Space? 
 
 
 
 

Assessment Model:  
Students will imagine they are aerospace engineers, pilots and 
astronauts examining the plane and space vehicle navigation 
through global positioning systems and astral markings.  
 
Students will propose and design a “trip tic” to Alpha Century 
using navigational techniques, replete with celestial references to 
verify directions. 
 
Completed student work should include the answers to the 
following questions: 
1. What are orbital parameters, trajectories? (Knowledge, 

Comprehension, Application, Analysis, Synthesis & Evaluation) 
2. How do global positioning systems work? (Knowledge, 

Comprehension, Application, Analysis, Synthesis & Evaluation) 
3. How is astronomy used for space navigation? (Knowledge, 

Comprehension, Application, Analysis, Synthesis & Evaluation) 
 
 

•  Technology: 
1.  Red-Shift Software Program 
2.  http://skyview.gsfc.nasa.gov/download 

 
 

 

 

http://skyview.gsfc.nasa.gov/�
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Aerospace - Grade 11 & 12 
 

COURSE BENCHMARKS 
 

 
1. The student will be able to acquire an understanding of the appreciation of the historical import of 

aerospace. 
2. The student will be able to acquire an understanding of the conservation principles of physics and motion.  
3. The student will be able to acquire an understanding of fluid and solid mechanics.  
4. The student will be able to acquire an understanding of moving off a planet surface. 
5. The student will be able to acquire an understanding of rocket science. 
6. The student will be able to acquire an understanding of communication systems. 
7. The student will be able to acquire an understanding of navigation. 
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Aerospace – Book List 
 

1. Discovering the Universe, N.F. Comins, W.J. Kaufmann III, Seventh Edition, W.H. Freeman and Co., 2005:  
 ISBN-13: 978-0-7167-6796-1 
2. The Cosmos, J.M. Pasachoff & A. Filippenko, Second edition, Thomson-Books/Cole, 2004: ISBN 0-534-39551-1 
3. Horizons, M.A. Seeds, Eighth Edition, Thomson-Books/Cole, 2004: ISBN 0-534-39269-5 
4. College Physics, R.A. Serway, J.S. Faughn, C. Vuille & C.A. Bennett, Seventh Edition, Thomson-Books/Cole, 2006: 
  ISBN 0-534-99723-6 
5. Chemistry, T.L. Brown, H.E. LeMay Jr. & B.E. Bursten, Eighth Edition, Prentice Hall, 2000: ISBN 0-13-010310-1 
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