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1. Motion and Forces

Broad Concept: Newton's laws of motion and gravitation describe and predict the motion of most
objects.

1.1 Compare and contrast vector quantities Student Edition:

(such as, displacement, velocity,

acceleration, force, and linear momentum) 34-37, 58-63, 96-101, 119-123
and scalar quantities (such as, distance, Launch Lab 119
speed, energy, mass, and work). Problem-Solving Strategies 123
Teacher Wraparound Edition:

CH 122; CT 123, 124; CU 37, 125; R 35; UA 36

1.2 Distinguish between displacement, distance, | Student Edition:
velocity, speed, and acceleration. Solve
problems involving displacement, distance, 36-37, 43-47, 59-64, 65-71
velocity, speed, and constant acceleration. Physics Lab 48-49

Teacher Wraparound Edition:
CH 66; CU 71; ICE 60, 70; QD 69

Codes used for Teacher Wraparound Edition pages are the initial caps of headings on that page.
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1.3 Create and interpret_graphs qf 1-dir_nensional Student Edition:
gnd acceleration vs. time where acceleration | Internet Physics Lab 76-77
is constant. Launch Lab 57
Physics Lab 48-49
Teacher Wraparound Edition:
CD 38; CT 68; ICE 45, 60, 67; IM 39; TPK 57
1.4 Interpret and apply Newton’s three laws of Student Edition:
motion. 93-95, 96-99, 102-103, 150-152, 153-155, 157-159
Design Your Own Physics Lab 160-161
Internet Physics Lab 108-109
Teacher Wraparound Edition:
BA 102; HSS 104; R 152; RLP 93
15 Usea free_-body force diagram 'to _show _ Student Edition:
only co-linear forces, determine the net force | Teacher Wraparound Edition:
acting on a system and between the objects. CU 95: HSS 89: R 107: TPK 102: UM 103
1.6 D_istingui_sh_ qualitatively b_etween static and Student Edition:
rﬁger'[rl]%;réﬁlgpbgjneiglescnbe their effects on 94. 126-130
Physics Lab 136-137
Teacher Wraparound Edition:
BA 126; CU 130; QD 128; R 129; UA 127
1.7 Desc_:rib.e Newton’s law of univer_sal Student Edition:
graviaton e of e ttachon JEMEED | 175476, 175185
between them. Teacher Wraparound Edition:
CB 177; CD 176; ICE 181; QD 175
1.8 Describe conceptually the forces involved in | Student Edition:

circular motion.

153-156, 179-181
Teacher Wraparound Edition:
B 153; CD 179; CU 178; E 659; ICE 181; IM 154
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2. Conservation of Energy and Momentum

Broad Concept: The laws of conservation of energy and momentum provide alternate approaches
to predict and describe the movement of objects.

2.1 Interpret and provide examples that illustrate | Student Edition:

the law of conservation of energy. 293-295. 297-301, 319-320
Physics Lab 302-303
Teacher Wraparound Edition:

AIL 303; BA 283; CB 298; CD 294; HSS 296;
QD 295; R 731, 734

2.2 Interpret and provide examples of how Student Edition:
energy can be converted from gravitational i i i i i
potential energy to kinetic energy and vice 258-259, 287-290, 293-295, 376-380, 726-732
versa. Launch Lab 285

Physics Lab 302-303

Teacher Wraparound Edition:

HSS 288, 296; R 299

2.3 Describe both qualitatively and quantitatively | Student Edition:
how work can be expressed as a change in 258-259, 261

mechanical energy.
Teacher Wraparound Edition:

RLP 260

2.4  Describe both qualitatively and quantitatively | Student Edition:
the concept of power as work done per unit

time. 263-265
Physics Lab 274-275
Teacher Wraparound Edition:
AP 265; DI 263; ICE 264
2.5 Interpret and provide examples that linear Student Edition:

momentum is the product of mass and
velocity and is always conserved (law of 230-235, 236-243

conservation of momentum). Calculate the Internet Physics Lab 246-247
momentum of an object. Teacher Wraparound Edition:

AML 241; CB 231; CD 230; ICE 232, 240, 242
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3. Heat and Heat Transfer

Broad Concept: Heat is energy that is transferred between objects or regions that are at different
temperatures by the processes of convection, conduction, and radiation.

3.1 Explain how heat energy is transferred by Student Edition:
convection, conduction, and/or radiation. 315, 317-318
How It Works 334
Teacher Wraparound Edition:
AP 317; PP 330; QD 315; TPK 314; TTT 317
3.2  Explain how heat energy will move from a Student Edition:
higher temperature to a lower temperature
until equilibrium is reached. 317-318, 327-331
Teacher Wraparound Edition:
CU 331; HSS 320; ICE 321; RLC 319
3.3  Describe the relationship between average Student Edition:
molecular kinetic energy and temperature.
Recognize that energy is absorbed when a 313-315, 323-325, 327, 342, 344-345, 347
substance changes from a solid to a liquid to | Physics Lab 332-333
a gas, and that energy is released when a L
substance changes from a gas to a liquid to Teacher Wraparound Edition:
a solid. Explain the relationships between AML 330; CT 326, 360; FYI 345; TPK 314; UM 324
evaporation, condensation, cooling, and
warming.
3.4  Explain the relationship among temperature Student Edition:

4.1

change in a substance for a given amount of
heat transferred, the amount (mass) of the
substance, and the specific heat of the
substance.

317-318, 319-321
Teacher Wraparound Edition:
HSS 320; ICE 321

4. Waves

Broad Concept: Waves carry energy from place to place without the transfer of matter.

Describe the measurable properties of
waves (velocity, frequency, wavelength,
amplitude, and period) and explain the
relationships among them. Recognize
examples of simple harmonic motion.

Student Edition:

375-379, 382-385, 404-407, 437-438, 445-447
Design Your Own Physics Lab 392-393
Physics Lab 420-421

Teacher Wraparound Edition:

CT 383; ICE 385; PP 437; UA 404
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4.2  Distinguish between mechanical and Student Edition:
electromagnetic waves. 381-385, 404-405, 439-447, 705-708
Physics Lab 420-421, 714-715
Teacher Wraparound Edition:
CT 383; D 712; PP 382; R 386, 706
4.3 Distinguish between the two types of Student Edition:
In;ﬁ;:ir:igiigz:.waves, transverse and 381-382, 404-406
Technology and Society 394
Teacher Wraparound Edition:
QD 383; R 405; RLP 389; UM 381
4.4  Describe qualitatively the basic principles of | Student Edition:
reflection and refraction of waves. 390-391, 458-463, 486-490, 493-499
Physics Lab 504-505
Teacher Wraparound Edition:
AML 388; CD 389; IM 486; QD 459; RLP 487,
UM 458
4.5 Recognize that mechanical waves generally | Student Edition:
roteaer rough 3 SO an TS| 557 40440
through a gas. Teacher Wraparound Edition:
CB 385; R 390
4.6 Describe the apparent change in frequency Student Edition:

of waves due to the motion of a source or a
receiver (the Doppler effect).

407-409, 445-446

Astronomy Connection 447

Biology Connection 410

Extreme Physics 422

Teacher Wraparound Edition:

CB 446; CD 407; E 410; ICE 409; QD 408
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5. Electromagnetism

Broad Concept: Stationary and moving charged particles result in the phenomena known as

electricity and magnetism.

5.1 Recognize that an electric charge tends to Student Edition:
be static on insulators and can move on and
in conductors, and explain that energy can 544-545, 777-779
produce a separation of charges. Design Your Own Physics Lab 554-556
Teacher Wraparound Edition:
A 544; E 545; R 777
5.2 Develop a qualitative and quantitative Student Edition:
understanding of current, voltage, resistance,
and the connection between them (Ohm’s 591-597, 618-621, 623-626
law). Physics Lab 606-607, 632-633
Teacher Wraparound Edition:
AML 625; CB 595; CD 593, 619; ICE 621; IM 594;
QD 597; R 596; UA 592
5.3 Analyze simple arrangements of electrical Student Edition:
components in both serial and parallel i i i
circuits. Recognize symbols and understand 595-600, 617-626, 627-631
the functions of common circuit elements How It Works 634
(battery, connecting wire, switch, fuse, and
resistance) in a schematic diagram. Launch Lab 591, 617
Physics Lab 632-633, 790-791
Problem-Solving Strategies 629
Teacher Wraparound Edition:
CU 600, 626, 631; D 623; ICE 625; IM 627; R 596,
628
5.4  Describe conceptually the attractive or Student Edition:
repulsive forces between objects relative to i i
their charges and the distance between them 549-553, 564-566
(Coulomb’s law). Design Your Own Physics Lab 554-555
Teacher Wraparound Edition:
ICE 565; IM 552; QD 551; R 550
5.5 Explain how electric current is a flow of Student Edition:

charge caused by a potential difference
(voltage) and how power is equal to current
multiplied by voltage.

591-594, 601-602, 604-605
MiniLAB 599

Teacher Wraparound Edition:
AML 598; CD 593; UA 592
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that the interplay of electric and magnetic
forces is the basis for electric motors,
generators, and other technologies.
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Student Edition:
648-649, 652-658, 672-678, 679-685
Design Your Own Physics Lab 660-661
Extreme Physics 662
How It Works 688
Launch Lab 671
Physics Lab 686-687
Teacher Wraparound Edition:

CD 675; CH 680; CT 656; CU 678; E 659; IM 655;
R 649; RLP 648

6. Electromagnetic Radiation

wide spectrum.

Broad Concept: Oscillating electric or magnetic fields can generate electromagnetic waves over a

6.1 Recognize that electromagnetic waves are
transverse waves and travel at the speed of

Student Edition:

identify the location of radio waves,
microwaves, infrared radiation, visible light
(red, orange, yellow, green, blue, indigo, and
violet), ultraviolet rays, x-rays, and gamma
rays on the spectrum.

light through a vacuum. 445, 705-708
Teacher Wraparound Edition:
BA 705
6.2 Describe the electromagnetic spectrum in Student Edition:
terms of frequency and wavelength and 708. 713

Challenge Problem 709
Technology and Society 716
Teacher Wraparound Edition:
IM 710; PP 711; R 706, 713
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Scientific literacy can be achieved by supporting students to inquire about the physical world.
Engaging students in scientific inquiry allows them to develop conceptual understandings and
scientific skills that are necessary to be informed decision-makers. The science curriculum should
include substantial hands-on laboratory and field experiences, as appropriate, for students to
develop and use these skills in an Introductory Physics course.

SIS1. Make observations, raise questions, and
formulate hypotheses.

Students will be able to:

O

O

Observe the world around them from a
scientific perspective.

Pose questions and form hypotheses based on
personal observations, scientific articles,
experiments, and knowledge.

Read, interpret, and examine the credibility and
validity of scientific claims in different sources
of information, such as scientific articles,
advertisements, or media stories.

Student Edition:

3-10, 153-156, 179-185, 747-759, 760-761,
818-823

Design Your Own Physics Lab 392-393, 532-533,
554-555, 824-825

Extreme Physics 50, 188, 422, 506
Future Technology 556, 826
Teacher Wraparound Edition:

CB9, 39; HSS 8; IM 172; PP 6, 16, 762; RLP 173,
175; TPK 760

IS2. Design and conduct scientific
investigations.

Students will be able to:

O

Articulate and explain the major concepts
being investigated and the purpose of an
investigation.

Select required materials, equipment, and
conditions for conducting an experiment.

Identify independent and dependent variables.
Write procedures that are clear and replicable.

Employ appropriate methods for accurately
and consistently

O making observations;

O making and recording measurements at an
appropriate level of precision; and

O collecting data or evidence in an organized
way.

Properly use instruments, equipment, and
materials (such as scales, probeware, meter
sticks, microscopes, computers, etc.) including:
set-up, calibration (if required), technique,
maintenance, and storage.

Follow safety guidelines.

Student Edition:
12-14, 502-503
Appendix 918

Design Your Own Physics Lab 392-393, 532-533,
554-555, 824-825

How It Works 534, 740

Physics Lab 136-137, 332-333, 364-365, 580-581,
606-607, 790-791

Technology and Society 220, 394, 608
Teacher Wraparound Edition:

CB 9, 39; CH 183; HSS 8; RLP 5; SP 364, 606,
790
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SIS3. Analyze and interpret results of scientific | Student Edition:
Investigations. 11-12, 15-18

Connecting Math to Physics 47, 295

Physics Lab 136-137, 186-187, 274-275, 302-303,
392-393, 420-421, 474-475, 532-533, 580-581,
O Represent data and relationships between | 606-607, 790-791

variables in charts and graphs.

Students will be able to:

O Present relationships between variables in
appropriate forms.

Problem-Solving Strategies 16, 728
O Use appropriate technology (such as o
graphing software, etc.) and other tools. Teacher Wraparound Edition:
0 Use mathematical operations to analyze and CB 12,CT 14, 18, GF 303, PP 16

interpret data results.

O Identify reasons for inconsistent results, such
as sources of error or uncontrolled conditions,
and assess the reliability of data.

0 Use results of an experiment to develop a
conclusion to an investigation that addresses
the initial questions and supports or refutes the
stated hypothesis.

0 State questions raised by an experiment that
may require further investigation.

SIS4. Communicate and apply the results of Student Edition:
scientific investigations. 7,12, 15-18

Connecting Math to Physics 47, 295
0 Develop descriptions and explanations of .
scientific concepts that an investigation Internet Physics Lab 108-109
focused on. Physics Lab 186-187, 274-275, 580-581, 790-791

O Review information, explain statistical analysis, | Problem-Solving Strategies 16, 728
and summarize data collected and analyzed Share Your Data 21, 77, 247

from an investigation.
Teacher Wraparound Edition:

Students will be able to:

0 Explain diagrams and charts that represent
relationships of variables. CB12:CD 7

0 Construct a reasoned argument and respond
appropriately to critical comments and
guestions.

O Use language and vocabulary appropriately,
speak clearly and logically, and use
appropriate technology (such as presentation
software, etc.) and other tools to present
findings.

O Use and refine scientific models that simulate
physical processes or phenomena.
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