
Physics: Principles and Problems Lesson Plans v

1 Scientific processes. The student, for at least 40% of instructional time, conducts field and laboratory investigations 
using safe, environmentally appropriate, and ethical practices. The student is expected to:

1(A)  demonstrate safe practices during 
field and laboratory investigations; and

1(B)  make wise choices in the use and 
conservation of resources and the disposal 
or recycling of materials.

2 Scientific processes. The student uses scientific methods during field and laboratory investigations. The student is
expected to:

2(A)  plan and implement experimental 
procedures including asking questions, 
formulating testable hypotheses, and 
selecting equipment and technology;

2(B)  make quantitative observations and 
measurements with precision;

2(C)  organize, analyze, evaluate, make 
inferences, and predict trends from 
data; 

2(D)  communicate valid conclusions;

2(E)  graph data to observe and identify 
relationships between variables; and
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2(F)  read the scale on scientific 
instruments with precision.

3  Scientific processes. The student uses critical thinking and scientific problem solving to make informed decisions. 
The student is expected to:

3(A)  analyze, review, and critique scientific 
explanations, including hypotheses and 
theories, as to their strengths and 
weaknesses using scientific evidence 
and information;

3(B)  express laws symbolically and employ 
mathematical procedures including vector
addition and right-triangle geometry to 
solve physical problems;

3(C)  evaluate the impact of research on 
scientific thought, society, and the 
environment;

3(D)  describe the connection between 
physics and future careers; and

3(E)  research and describe the history 
of physics and contributions of scientists.

4  Science concepts. The student knows the laws governing motion. The student is expected to:

4(A)  generate and interpret graphs  
describing motion including the use of 
real-time technology;

4(B)  analyze examples of uniform and 
accelerated motion including linear, 
projectile, and circular;

4(C) demonstrate the effects of forces on 
the motion of objects;
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4(D)  develop and interpret a free-body 
diagram for force analysis; and

4(E)  identify and describe motion relative 
to different frames of reference.

5 Science concepts. The student knows that changes occur within a physical system and recognizes that energy and
momentum are conserved. The student is expected to:

5(A)  interpret evidence for the 
work-energy theorem;

5(B)  observe and describe examples of 
kinetic and potential energy and their 
transformations;

5(C)  calculate the mechanical energy and 
momentum in a physical system such as 
billiards, cars, and trains; and

5(D)  demonstrate the conservation of 
energy and momentum.

6 Scientific concepts. The student knows forces in nature. The student is expected to:

6(A)  identify the influence of mass and 
distance on gravitational forces;

6(B)  research and describe the historical 
development of the concepts of gravitational,
electrical, and magnetic force;

6(C)  identify and analyze the influences of 
charge and distance on electric forces;

6(D)  demonstrate the relationship between 
electricity and magnetism;

6(E)  design and analyze electric circuits; 
and

6(F)  identify examples of electrical and 
magnetic forces in everyday life.

7 Science concepts. The student knows the laws of thermodynamics. The student is expected to:

7(A)  analyze and explain everyday 
examples that illustrate the laws of 
thermodynamics; and
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7(B)  evaluate different methods of heat 
energy transfer that result in an increasing
amount of disorder.

8  Science concepts. The student knows the characteristics and behavior of waves. The student is expected to:

8(A)  examine and describe a variety of 
waves propagated in various types of media
and describe wave characteristics such 
as velocity, frequency, amplitude, and 
behaviors such as reflection, refraction, 
and interference;

8(B)  identify the characteristics and 
behaviors of sound and electromagnetic
waves; and

8(C)  interpret the role of wave 
characteristics and behaviors found 
in medicinal and industrial applications.

9  Science concepts. The student knows simple examples of quantum physics. The student is expected to:

9(A)  describe the photoelectric effect; and

9(B)  explain the line spectra from different 
gas-discharge tubes.

647–657, 665–667

628–633, 636, 642

292, 356, 368–369, 378, 388, 405, 409, 428, 441, 456, 458–459, 620, 860

292, 333, 344–346, 349–355, 358, 371, 374–377, 381–383, 385–391, 394–413,
416–441, 444–451, 453–459, 613–615, 621–623, 636–637, 640–643, 647–650,
736–767, 774–776, 855–860, 870

328, 347, 350–356, 358–363, 366–371, 374–376, 381, 383, 385–391, 394–413,
416–441, 444–451, 453–459, 762-767

283–284, 294, 296–297

Correlation of Student Edition
Performance Descriptions Pages

Texas Essential Knowledge and Skills



Physics: Principles and Problems Lesson Plans ix

CHAPTER 1  What is physics? 1–13 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(A), 3(B), 3(C), 3(D), 3(E)

CHAPTER 2  A Mathematical Toolkit

2.1  The Measures of Science 14–23 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 3(C), 3(E)

2.2  Measurement Uncertainties 24–29 3(B), 3(D)

2.3  Visualizing Data 30–41 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(E), 2(F), 3(B), 4(A)

CHAPTER 3  Describing Motion

3.1  Picturing Motion 42–46 3(D), 4(B), 4(E)

3.2  Where and When? 47–52 2(B), 2(D), 3(B), 4(B), 4(E)

3.3  Velocity and Acceleration 53–61 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 4(B)

CHAPTER 4  Vector Addition

4.1  Properties of Vectors 62–71 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 3(A), 3(B), 3(C), 3(D), 4(B), 4(E)

4.2  Components of Vectors 72–79 2(B), 3(B), 3(E), 4(A), 4(B), 4(E)

CHAPTER 5  A Mathematical Model of Motion

5.1  Graphing Motion in One Dimension 80–89 1(A), 2(B), 2(C), 2(D), 3(B), 4(A), 4(B)

5.2  Graphing Velocity in One Dimension 90–93 1(A), 2(B), 2(C), 2(D), 3(B), 4(A), 4(B)

5.3  Acceleration 94–103 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(E), 3(B), 3(D), 4(A), 4(B)

5.4  Free Fall 104–115 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(E), 3(B), 3(E), 4(A), 4(B)

CHAPTER 6  Forces

6.1  Force and Motion 116–125 1(A), 2(B), 2(C), 3(B), 3(D), 3(E), 4(A), 4(B), 4(C), 4(D)

6.2  Using Newton's Laws 126–137 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 3(E), 4(B), 4(C), 4(D)

6.3  Interaction Forces 138–147 1(A), 2(C), 2(D), 3(B), 3(C), 3(E), 4(B), 4(C), 4(D)

CHAPTER 7 Forces and Motion in Two Dimensions

7.1  Forces in Two Dimensions 148–154 3(B), 4(B), 4(C), 4(D)

7.2  Projectile Motion 155–162 1(A), 2(A), 2(B), 2(C), 2(D), 3(B), 4(B), 4(C), 4(D)

7.3  Circular Motion 163–173 1(A), 2(D), 3(A), 3(B), 3(C), 3(D), 4(A), 4(B), 4(C), 4(D), 4(E)

CHAPTER 8  Universal Gravitation

8.1  Motion in the Heavens and on Earth 174–184 1(A), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 3(C), 4(B), 4(C), 4(D), 6(A), 6(B)

8.2  Using the Law of Universal Gravitation 185–197 1(A), 2(A), 2(B), 2(D), 2(F), 3(A), 3(B), 3(D), 4(B), 4(C), 6(A), 6(B)

Correlation to Performance Descriptions
Physics: Principles and Problems

Contents Pages Texas Essential Knowledge and Skills



x Lesson Plans Physics: Principles and Problems

Correlation to Performance Descriptions

CHAPTER 9  Momentum and Its Conservation

9.1  Impulse and Momentum 198–206 1(A), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 4(B), 4(C), 5(C)

9.2  The Conservation of Momentum 207–221 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 3(D), 4(A), 4(B), 4(C), 5(C),
5(D)

CHAPTER 10  Energy, Work, and Simple Machines

10.1  Energy and Work 222–232 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 3(C), 4(B), 4(C), 5(A)

10.2  Machines 233–245 1(A), 2(A), 2(D), 3(B), 3(C), 3(D), 4(A), 4(B), 4(D), 5(A)

CHAPTER 11  Energy

11.1  The Many Forms of Energy 246–257 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 4(A), 4(B), 4(D), 5(A), 5(B),
5(C), 5(D)

11.2  Conservation of Energy 258–271 1(A), 2(A), 2(B), 2(C), 2(D), 2(F), 3(A), 3(B), 3(C), 4(A), 4(B), 5(A), 5(B),
5(C), 5(D)

CHAPTER 12  Thermal Energy

12.1  Temperature and Thermal Energy 272–284 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(E), 2(F), 3(B), 3(C), 5(A), 5(B), 7(A),
7(B)

12.2  Change of State and Laws of 285–297 1(A), 2(A), 2(B), 2(C), 2(D), 2(E), 2(F), 3(B), 3(C), 5(B), 7(A), 7(B), 8(B), 
Thermodynamics 8(C)

CHAPTER 13  States of Matter

13.1  The Fluid States 298–313 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 3(C), 3(D), 3(E), 4(D), 5(B)

13.2  The Solid State 314–325 1(A), 2(A), 2(D), 3(B), 3(C), 3(D), 3(E)

CHAPTER 14  Waves and Energy Transfer

14.1  Wave Properties 326–335 1(A), 1(B), 2(A), 2(B), 2(D), 2(F), 3(B), 3(C), 3(D), 8(A), 8(B)

14.2  Wave Behavior 336–347 1(A), 2(A), 2(D), 3(B), 8(A), 8(B)

CHAPTER 15  Sound

15.1  Properties of Sound 348–356 3(B), 3(C), 3(D), 8(A), 8(B), 8(C)

15.2  The Physics of Music 357–371 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 8(A), 8(B), 8(C)

CHAPTER 16  Light

16.1  Light Fundamentals 372–381 1(A), 1(B), 2(A), 2(C), 2(D), 2(E), 3(A), 3(B), 3(C), 3(D), 3(E), 8(A), 8(B),
8(C)

16.2  Light and Matter 382–391 1(A), 2(A), 2(C), 2(D), 3(B), 3(C), 8(A), 8(B), 8(C)

Physics: Principles and Problems
Contents Pages Texas Essential Knowledge and Skills



Physics: Principles and Problems Lesson Plans xi

CHAPTER 17  Reflection and Refraction

17.1  How Light Behaves at a Boundary 392–402 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 3(B), 3(D), 8(A), 8(B)

17.2  Applications of Reflected and 403–413 1(A), 2(A), 2(C), 2(D), 3(B), 3(C), 8(A), 8(B), 8(C)
Refracted Light

CHAPTER 18  Mirrors and Lenses

18.1  Mirrors 414–428 1(A), 2(A), 2(C), 2(D), 3(B), 3(C), 3(D), 8(A), 8(B), 8(C)

18.2  Lenses 429–441 1(A), 1(B), 2(A), 2(C), 2(D), 3(B), 8(A), 8(B), 8(C)

CHAPTER 19  Diffraction and Interference of Light

19.1  When Light Waves Interfere 442–451 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 3(C), 3(E), 8(A), 8(B)

19.2  Applications of Diffraction 452–459 1(A), 2(A), 2(C), 2(D), 3(B), 3(D), 8(A), 8(B), 8(C)

CHAPTER 20  Static Electricity

20.1  Electrical Charge 460–467 1(A), 1(B), 2(A), 2(C), 2(D), 3(A), 3(C), 3(D), 6(B), 6(C), 6(F)

20.2  Electrical Force 468–479 1(A), 2(A), 2(C), 2(D), 3(A), 3(B), 6(B), 6(C), 6(F)

CHAPTER 21  Electric Fields

21.1  Creating and Measuring Electric Fields 480–487 1(A), 2(A), 2(C), 2(D), 3(B), 3(C), 3(E), 6(B), 6(C)

21.2  Applications of Electric Fields 488–505 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 3(A), 3(B), 3(C), 3(D), 3(E), 4(B), 5(B),
6(B), 6(C), 6(F)

CHAPTER 22  Current Electricity

22.1  Current and Circuits 506–519 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(E), 2(F), 3(B), 3(C), 3(D)

22.2  Using Electric Energy 520–529 1(A), 2(A), 2(B), 2(C), 2(D), 3(B), 3(C), 6(E)

CHAPTER 23  Series and Parallel Circuits

23.1  Simple Circuits 530–541 1(A), 2(A), 2(C), 2(D), 3(B), 6(E)

23.2  Applications of Circuits 542–553 1(A), 1(B), 2(A), 2(B), 2(C), 2(D), 2(F), 3(B), 3(D), 6(E)

CHAPTER 24  Magnetic Fields

24.1  Magnets: Permanent and Temporary 554–566 1(A), 1(B), 2(A), 2(C), 2(D), 6(B), 6(D), 6(F)

24.2  Forces Caused by Magnetic Fields 567–579 3(B), 3(D), 6(B), 6(D), 6(F)

Correlation to Performance Descriptions
Physics: Principles and Problems

Contents Pages Texas Essential Knowledge and Skills



xii Lesson Plans Physics: Principles and Problems

Correlation to Performance Descriptions

CHAPTER 25  Electromagnetic Induction

25.1  Creating Electric Current from Changing 580–589 1(A), 2(A), 2(C), 2(D), 3(A), 3(B), 3(C), 3(D), 6(B), 6(D), 6(E), 6(F)
Magnetic Fields

25.2  Changing Magnetic Fields Induce EMF 590–601 1(A), 1(B), 2(A), 2(C), 2(D), 3(B), 6(B), 6(D), 6(E)

CHAPTER 26  Electromagnetism

26.1  Interaction Between Electric and 602–612 1(A), 1(B), 2(A), 2(C), 2(D), 3(B), 3(D), 6(B), 6(D)
Magnetic Fields and Matter

26.2  Electric and Magnetic Fields in Space 613–623 1(A), 2(A), 2(C), 2(D), 3(B), 3(C), 3(E), 6(D), 6(E), 8(B), 8(C)

CHAPTER 27  Quantum Theory

27.1  Waves Behave Like Particles 624–636 1(A), 1(B), 2(A), 2(C), 2(D), 3(B), 3(D), 5(B), 5(D), 6(E), 8(B), 9(A)

27.2  Particles Behave Like Waves 637–643 3(A), 3(B), 3(C), 5(B), 5(D), 8(B), 9(A)

CHAPTER 28  The Atom

28.1 The Bohr Model of the Atom 644–657 1(A), 1(B), 2(A), 2(C), 2(D), 3(B), 3(C), 8(B), 9(B)

28.2  The Quantum Model of the Atom 658–667 1(A), 2(A), 2(C), 2(D), 3(A), 3(B), 3(C), 3(D), 3(E), 8(B), 9(B)

CHAPTER 29  Solid State Electronics

29.1  Conduction in Solids 668–678 1(A), 2(A), 2(C), 2(D), 3(B), 3(C), 3(D), 6(C)

29.2  Electronic Devices 679–689 1(A), 1(B), 2(A), 2(C), 2(D), 3(B), 3(C), 3(D), 6(E)

CHAPTER 30  The Nucleus

30.1  Radioactivity 690–700 1(A), 2(A), 2(B), 2(C), 2(D), 2(E), 3(B), 3(D), 6(C)

30.2  The Building Blocks of Matter 701–715 1(A), 2(A), 2(C), 2(D), 3(A), 3(B), 3(C), 6(E)

CHAPTER 31  Nuclear Applications

31.1  Holding the Nucleus Together 716–721 1(A), 2(C), 2(D), 3(B), 3(C), 3(D)

31.2  Using Nuclear Energy 722–735 1(A), 2(A), 2(B), 2(C), 2(D), 3(A), 3(B), 3(C), 6(E)

APPENDICES

Appendix B  Extra Practice Problems 748–777 3(B), 4(A), 4(B), 4(D), 4(E), 5(A), 5(B), 5(C), 5(D), 6(A), 6(C), 6(E), 7(A),
8(A), 8(B)

Appendix D  Additional Topics in Physics 811–871 2(A), 2(D), 2(E), 3(B), 4(A), 4(B), 4(D), 4(E), 5(B), 6(E), 8(B), 8(C)

Physics: Principles and Problems
Contents Pages Texas Essential Knowledge and Skills


