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# Mastery Evaluator Notes
DISCIPLINE [PHYSICS
Motion and Forces
Newton’s laws predict the motion of most
objects. As a basis for understanding this
concept:
9-12 1a Students know how to solve problems that [SE: 20-21, |SE: 20-21, |SE: 20-21,
involve constant speed and average speed.|31-33 31-33, 38, [31-33, 38,
43-46 43-46
TWE: 34,
43, 47
9-12 1b Students know that when forces are SE: 94-95, |SE: 94-95, |SE: 94-95,
balanced, no acceleration occurs; thus an |[100-101 100-101 100-101,
object continues to move at a constant TWE: 148 [148-149
speed or stays at rest (Newton’s first law). TWE: 92,
150
9-12 1c Students know how to apply the lawF = ma |SE: 93 SE: 93, 96- |SE: 93, 96-
to solve one-dimensional motion problems 98, 182 98, 154-155,
that involve constant forces (Newton'’s 182, 754-
second law). 755

** For more information, see Notes.
Science 9-12th Grade Standards Map -- Approved by the State Board
of Education on Feb. 6, 2002.

For questions, contact Kathy Jacobsen, CFIR Division
California Department of Education ©, (916) 657-4892




PUBLISHER CITATIONS**

FOR LEA USE ONLY

Meets
Standard
Grade Standard Text of Standard Introduced | Practiced | Taughtto Y N Local Education Agency
# Mastery Evaluator Notes
9-12 1d Students know that when one object exerts |SE: 102-103|SE: 102- SE: 102-
a force on a second object, the second 103, 105- 103, 105-
object always exerts a force of equal 107,108- |107, 108-
magnitude and in the opposite direction 109 109, 110
(Newton’s third law). TWE: 104
9-12 1e Students know the relationship between the|SE: 72-75, |SE: 76-77, |SE:76-77,
universal law of gravitation and the effect of|175, 288- 175-178, 108-109,
gravity on an object at the surface of Earth. [290 182-185, 175-178,
288-290 182-185,
288-290,
302-303
TWE: 181
9-12 1f Students know applying a force to an object|SE: 148-149|SE: 148- SE: 148-
perpendicular to the direction of its motion |TWE: 146, |149, 259 149, 153-
causes the object to change direction but [152 TWE: 152 |155, 162,
not speed (e.g., Earth’s gravitational force 259
causes a satellite in a circular orbit to TWE: 152
change direction but not speed).
9-12 1g Students know circular motion requires the |SE: 153-155|SE: 153- SE: 153-
application of a constant force directed TWE: 156 |155, 259 155, 162,
toward the center of the circle. TWE: 156 |179-182,
259
TWE: 156
9-12 1h* Students know Newton’s laws are not exact|SE: 754-755|SE: 733- SE: 733-
but provide very good approximations unles|TWE: 757 |734, 754- |734, 737,
an object is moving close to the speed of 755, 760- |754-755,
light or is small enough that quantum effects 761 760-761
are important. TWE: 757 |TWE: 757,
762
9-12 1i* Students know how to solve two- SE: 147-152|SE: 147- SE: 147-
dimensional trajectory problems. 152, 160- 152, 160-
161 161
TWE: 179
** For more information, see Notes.
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9-12 1j* Students know how to resolve two- SE: 35, 119 |SE: 120-123|SE: 120-
dimensional vectors into their components |TWE: 36 TWE: 124, 123, 131-
and calculate the magnitude and direction o 125 135, 153-
a vector from its components. 155, 157-
158
TWE: 124,
125
9-12 1k* Students know how to solve two- SE: 126-128|SE: 131- SE: 131-
dimensional problems involving balanced 135, 136- 135, 136-
forces (statics). 137 137
TWE: 105 |TWE: 105
9-12 1I* Students know how to solve problems in SE: 154-155|SE: 154-155|SE: 153-
circular motion by using the formula for TWE: 162 |155, 182
centripetal acceleration in the following form TWE: 162
a=varr.
9-12 1m* Students know how to solve problems SE: 175- SE: 175- SE: 175-
involving the forces between two electric 176, 549- 176, 179- 176, 179-
charges at a distance (Coulomb’s law) or  |550 184, 549- |184, 549-
the forces between two masses at a TWE: 551 |550 550, 552-
distance (universal gravitation). TWE: 551 (553
TWE: 551
Conservation of Energy and Momentum
The laws of conservation of energy and
momentum provide a way to predict and
describe the movement of objects. As a
basis for understanding this concept:
9-12 2a Students know how to calculate kinetic SE: 258 SE: 258, SE: 258,
energy by using the formulak = (1/2)mv2. |TWE: 260 [299, 302- [299, 302-
303 303
TWE: 260, |[TWE: 260,
286 286
9-12 2b Students know how to calculate changes in |SE: 288-290|SE: 288- SE: 288-
gravitational potential energy near Earth by 290, 302- |290, 302-
using the formula (change in potential 303 303
energy) =mgh (h is the change in the TWE: 292 [TWE: 292,
elevation). 296
** For more information, see Notes.
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9-12 2c Students know how to solve problems SE: 285, SE: 293- SE: 285,
involving conservation of energy in simple |293-296 296, 301, |293-296,
systems, such as falling objects. TWE: 298 |[302-303 301, 302-
TWE: 298 [303
TWE: 298
9-12 2d Students know how to calculate momentum|SE: 230 SE: 230, SE: 230,
as the productmv. 232-233, 232-233,
246-247 246-247
9-12 2e Students know momentum is a separately |SE: 236-237|SE: 236- SE: 236-
conserved quantity different from energy. 237, 241- 237, 239,
242, 246- (241, 243-
247 244, 246-
247
TWE: 245
9-12 2f Students know an unbalanced force on an |SE: 230-231|SE: 230- SE: 230-
object produces a change in its momentum. 232, 239- 232, 239,
240 241-242,
248
9-12 29 Students know how to solve problems SE: 297-298|SE: 297- SE: 297-
involving elastic and inelastic collisions in 301, 302- 301, 302-
one dimension by using the principles of 303 303
conservation of momentum and energy.
9-12 2h* Students know how to solve problems SE: 300-301|SE: 300- SE: 300-
involving conservation of energy in simple 301, 376- |301, 376-
systems with various sources of potential 378, 569- 378, 380,
energy, such as capacitors and springs. 571 569-571
Heat and Thermodynamics
Energy cannot be created or destroyed,
although in many processes energy is
transferred to the environment as heat. As 3
basis for understanding this concept:
9-12 3a Students know heat flow and work are two |SE: 317- SE: 317- SE: 317-
forms of energy transfer between systems. |318, 326- 321, 326- 321, 326-
328 328, 332- |328, 332-
333 333, 334
** For more information, see Notes.
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9-12

3b

Students know that the work done by a heat
engine that is working in a cycle is the
difference between the heat flow into the
engine at high temperature and the heat
flow out at a lower temperature (first law of
thermodynamics) and that this is an
example of the law of conservation of
energy.

SE: 326-328

SE: 326-328
TWE: 331

SE: 326-328
TWE: 331

9-12

3c

Students know the internal energy of an
object includes the energy of random motior
of the object’s atoms and molecules, often
referred to as thermal energy. The greater
the temperature of the object, the greater
the energy of motion of the atoms and
molecules that make up the object.

SE: 314-315

SE: 314-
315, 342-
343

SE: 314-
315, 342-
343
TWE: 346

9-12

3d

Students know that most processes tend to
decrease the order of a system over time
and that energy levels are eventually
distributed uniformly.

SE: 328-331

SE: 328-331

SE: 328-331

9-12

3e

Students know that entropy is a quantity tha
measures the order or disorder of a system
and that this quantity is larger for a more
disordered system.

SE: 328-331

SE: 328-331

SE: 328-331

9-12

3f*

Students know the statement “Entropy tends
to increase” is a law of statistical probability
that governs all closed systems (second law
of thermodynamics).

SE: 328-331

SE: 328-331

SE: 328-331

9-12

39

Students know how to solve problems
involving heat flow, work, and efficiency in a
heat engine and know that all real engines
lose some heat to their surroundings.

SE: 328-331

SE: 328-331
TWE: 326,
327

SE: 328-331
TWE: 326,
327

** For more information, see Notes.
Science 9-12th Grade Standards Map -- Approved by the State Board
of Education on Feb. 6, 2002.
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Waves
Waves have characteristic properties that
do not depend on the type of wave. As a
basis for understanding this concept:
9-12 4a Students know waves carry energy from SE: 381 SE: 381, SE: 381,
one place to another. 432-433 394, 432-
TWE: 383 [433
TWE: 383,
403, 409
9-12 4b Students know how to identify transverse |SE: 381 SE: 381 SE: 381,
and longitudinal waves in mechanical medig TWE: 382 (394
such as springs and ropes, and on the earth TWE: 382,
(seismic waves). 384
9-12 4c Students know how to solve problems SE: 382-385|SE: 382- SE: 382-
involving wavelength, frequency, and wave 385, 392- 385, 392-
speed. 393, 406- 393, 406-
409, 420- [409, 420-
421,705- [421, 445-
707 446, 705-
707
9-12 4d Students know sound is a longitudinal wave|SE: 404-405|SE: 404- SE: 404-
whose speed depends on the properties of 405, 420- |405, 420-
the medium in which it propagates. 421 421
9-12 4e Students know radio waves, light, and X- |SE: 440, SE: 440, SE: 440,
rays are different wavelength bands in the |705-708 705-708, 705-708,
spectrum of electromagnetic waves whose 713 713,716
speed in a vacuum is approximately 3x108 TWE: 711
m/s (186,000 miles/second).
9-12 4f Students know how to identify the SE: 387-391|SE: 387- SE: 387-
characteristic properties of waves: 391, 407- 391, 407-
interference (beats), diffraction, refraction, 410, 418- 410, 418-
Doppler effect, and polarization. 419, 448- 419, 443-
449 446, 448-
449
** For more information, see Notes.
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Electric and Magnetic Phenomena
Electric and magnetic phenomena are
related and have many practical
applications. As a basis for understanding
this concept:
9-12 5a Students know how to predict the voltage or|SE: 618-621|SE: 618- SE: 618-
current in simple direct current (DC) electric 621, 623- (621, 623-
circuits constructed from batteries, wires, 625, 632- 625, 629-
resistors, and capacitors. 633 630, 632-
633
9-12 5b Students know how to solve problems SE: 595-596|SE: 595- SE: 595-
involving Ohm’s law. TWE: 597 |596, 620- 596, 598-
622 600, 620-
TWE: 597 [622
TWE: 597
9-12 5c Students know any resistive elementina |SE: 593-594|SE: 593- SE: 593-
DC circuit dissipates energy, which heats |TWE: 595 |594, 601- 594, 601-
the resistor. Students can calculate the 602 602
power (rate of energy dissipation) in any TWE: 595, [TWE: 595,
resistive circuit element by using the formuld 597 597
Power = IR (potential difference) x/
(current) =/2R.
9-12 5d Students know the properties of transistors |SE: 787-789|SE: 787-789|SE: 787-789
and the role of transistors in electric circuits. TWE: 784 |[TWE: 784
9-12 5e Students know charged particles are SE: 563-566|SE: 563- SE: 563-
sources of electric fields and are subject to 566, 569- 566, 569-
the forces of the electric fields from other 572 572, 575-
charges. TWE: 573, |576
577 TWE: 573,
577
9-12 5f Students know magnetic materials and SE: 643-649|SE: 643- SE: 643-
electric currents (moving electric charges) 649, 652- (649, 652-
are sources of magnetic fields and are 654, 660- 654, 671-
subject to forces arising from the magnetic 661 672, 679-
fields of other sources. TWE: 656 |685, 686-
687
** For more information, see Notes.
Science 9-12th Grade Standards Map -- Approved by the State Board For questions, contact Kathy Jacobsen, CFIR Division
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9-12 5g Students know how to determine the SE: 648-649|SE: 648- SE: 648-
direction of a magnetic field produced by a 649, 652- (649, 652-
current flowing in a straight wire or in a coil. 653, 672 653, 672
9-12 5h Students know changing magnetic fields SE: 671-673|SE: 671- SE: 671-
produce electric fields, thereby inducing 673, 675- 673, 675-
currents in nearby conductors. 677, 686- 677, 679-
687 682, 686-
687
9-12 5i Students know plasmas, the fourth state of |SE: 348 SE: 348, SE: 348,
matter, contain ions or free electrons or botH 545 545, 556
and conduct electricity. TWE: 544
9-12 5j* Students know electric and magnetic fields |SE: 563- SE: 563- SE: 563-
contain energy and act as vector force 564, 645 566, 569- 566, 569-
fields. 571,645, |571, 645-
652-654 646, 648-
650, 652-
654, 657-
658
9-12 5k* Students know the force on a charged SE: 564 SE: 564 SE: 564,
particle in an electric field is qE, where E is TWE: 565 [573-574
the electric field at the position of the particl¢ TWE: 565
and q is the charge of the particle.
9-12 5/ Students know how to calculate the electric |SE: 564-565|SE: 564-566|SE: 564-
field resulting from a point charge. 566, 573
9-12 5m* Students know static electric fields have as |SE: 567-568|SE: 567-568|SE: 567-568
their source some arrangement of electric
charges.
9-12 5n* Students know the magnitude of the force |SE: 657-658|SE: 657-658|SE: 657-658
on a moving particle (with charge q) in a
magnetic field is qvB sin(a), where a is the
angle between v and B (v and B are the
magnitudes of vectors v and B,
respectively), and students use the right-
hand rule to find the direction of this force.
** For more information, see Notes.
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9-12 50* Students know how to apply the concepts of SE: 288- SE: 288- SE: 288-
electrical and gravitational potential energy 290, 569- |290, 569- 290, 293-
to solve problems involving conservation of [571 571 295, 569-
energy. 571
DISCIPLINE (INVESTIGATION AND
EXPERIMENTATION
Scientific progress is made by asking
meaningful questions and conducting carefy
investigations. As a basis for understanding
this concept and addressing the content in
the other four strands, students should
develop their own questions and perform
investigations. Students will:
9-12 1a Select and use appropriate tools and SE: 76-77, |SE:76-77, |SE:76-77,
technology (such as computer-linked 108-109, 108-109, 108-109,
probes, spreadsheets, and graphing 246-247 246-247 246-247
calculators) to perform tests, collect data, |TWE: 49, TWE: 49, TWE: 49,
analyze relationships, and display data. 302, 332, 302, 332, 302, 332,
448, 580 448, 580 448, 580
9-12 1b Identify and communicate sources of SE: 11-13, |SE: 11-13, |SE: 11-13,
unavoidable experimental error. 737 392-393, 392-393,
420-421, 420-421,
474-475, 474-475,
532-533, 532-533,
606-607, 606-607,
737,766- |737, 766-
767 767
9-12 1c Identify possible reasons for inconsistent [SE: 11-13, [SE: 11-13, [SE: 11-13,
results, such as sources of error or 392-393, 392-393, 392-393,
uncontrolled conditions. 474-475, 420-421, 420-421,
606-607, 474-475, 474-475,
737,766- |532-533, 532-533,
767 606-607, 606-607,
737,766- |737, 766-
767 767
** For more information, see Notes.
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9-12 1d Formulate explanations by using logic and |SE: 4-5, 8- |SE: 8-10, SE: 110,
evidence. 10, 110, 220{110, 220, 220, 260,
466, 582, 450, 466,
740 550, 608,
629, 716,
740
9-12 1e Solve scientific problems by using quadratic|SE: 123, SE: 123, SE: 123,
equations and simple trigonometric, 846 175, 846 175, 408,
exponential, and logarithmic functions. 435, 468,
728, 846,
852, 855-
857
9-12 1f Distinguish between hypothesis and theory |SE: 8-10 SE: 8-10, SE: 8-10,
as scientific terms. 184-185, 184-185,
332-333, 332-333,
364-365, 364-365,
660-661 660-661,
723, 776-
779
TWE: 822
9-12 1g Recognize the usefulness and limitations of|SE: 19, 33, |SE: 19, 33, |SE: 19, 33,
models and theories as scientific 186-187 186-187, 186-187,
representations of reality. 431, 702, 702, 723-
738-739, 734, 748-
813 755, 760-
761, 813,
818-819
9-12 1h Read and interpret topographic and SE: 9 SE: 9, 14 SE: 9, 14
geologic maps.
9-12 1i Analyze the locations, sequences, or time |[SE: 171- SE: 171- SE: 171-
intervals that are characteristic of natural 174, 176, 174, 176, 174, 176,
phenomena (e.g., relative ages of rocks, 179-181 179-181, 179-181,
locations of planets over time, and 186-187 186-187,
succession of species in an ecosystem). 422, 809-
810
** For more information, see Notes.
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9-12 1j Recognize the issues of statistical variabilityySE: 11-13 [SE: 11-13, [SE: 11-13,
and the need for controlled tests. 136-137, 136-137,
160-161 160-161,
302-303,
392-393,
420-421
9-12 1k Recognize the cumulative nature of SE: 8-10, SE: 8-10, SE: 8-10,
scientific evidence. 171-176, 171-176, 171-176,
438, 643 179-181, 179-181,
438, 643 184-185,
366, 438,
643, 662,
735-737,
748-755
TWE: 321
9-12 11 Analyze situations and solve problems that |SE: 22 SE: 22, 220,|SE: 22, 220,
require combining and applying concepts 304, 394, 304, 394,
from more than one area of science. 608 422, 608,
688, 792
9-12 1m Investigate a science-based societal issue [SE: 220, SE: 220, SE: 220,
by researching the literature, analyzing data|304, 394, 304, 394, 304, 394,
and communicating the findings. Examples 450, 608, 450, 467, 450, 467,
of issues include irradiation of food, cloning |716 608, 716 608, 716,
of animals by somatic cell nuclear transfer, 764, 792,
choice of energy sources, and land and 826
water use decisions in California.
9-12 1n Know that when an observation does not |SE: 9-10, SE: 9-10, SE: 9-10,
agree with an accepted scientific theory, thel156, 171- 156, 171- 156, 171-
observation is sometimes mistaken or 176 176, 182- 176, 182-
fraudulent (e.g., the Piltdown Man fossil or 185, 216- 185, 216-
unidentified flying objects) and that the 217 217,723,
theory is sometimes wrong (e.g., the 733-737,
Ptolemaic model of the movement of the 747-749,
Sun, Moon, and planets). 760-761

** For more information, see Notes.
Science 9-12th Grade Standards Map -- Approved by the State Board
of Education on Feb. 6, 2002.
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