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HERFF JONES EDUCATION DIVISION

Active Physics CoreSelect Correlation to the South Carolina Science Academic

Standards, Grades 9-12

PHYSICS

Scientific Inquiry

Standard

Location/Page where
Standard is found

Standard P-1: The student will demonstrate an understanding of how scientific inquiry and technological
design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and
develop solutions.

P-1.1 Apply established rules for significant digits, both in reading scientific
. : . : o 167-170, 561-566
instruments and in calculating derived quantities from measurement.
33,47, 56, 81,87, 96,106, 112,
123,128,152, 160-161, 177,
195,210,219, 232, 243,267,
P-1.2 Use appropriate laboratory apparatuses, technology, and techniques | 288, 341-342, 347, 355, 363,
safely and accurately when conducting a scientific investigation. 378-379,412-413, 417, 426,
434,447,469-471,473, 487,
513, 568, 577-578, 596, 628,
657,749,772,779
P-1.3 Use scientific instruments to record measurement data in appropriate
metric units that reflect the precision and accuracy of eachII))I;rtipcular 147-150, 167-170, 142-146,
: 151-155, 239-255
Instrument.
Throughout
P-1.4 Design a scientific investigation with appropriate methods of control to | 142-146, 147-150, 239-255,
test a hypothesis (including independent and dependent variables), and | 537-541, 634-645, 81-85, 208-
evaluate the designs of sample investigations. 213,309-319, 324-325, 641-
645, 720-724
P-1.5 Organize and interpret the data from a controlled scientific investigation

by using (including calculations in scientific notation, formulas, and
dimensional analysis), graphs, tables, models, diagrams, and/or
technology.

142-146, 147-150, 156-160,
214-217, 340-345, 86-91, 620-
621, 720-724




P-1.6  Evaluate the results of a controlled scientific investigation in terms of
whether they refute or verify the hypothesis.

94-98, 135, 171-175, 184-188,
600-601, 624-625

P-1.7 Evaluate conclusions based on qualitative and quantitative data (including
the impact of parallax, instrument malfunction, or human error) on
experimental results.

171-175, 600-601, 624-625

P-1.8 Evaluate a technological design or product on the basis of designated
criteria (including cost, time, and materials).

142-146, 147-150, 156-160,
214-217, 340-345

P-1.9 Communicate and defend a scientific argument or conclusion.

80-85, 86-93, 147-150, 171-
175, 94-98, 135, 184-188,

P-1.10 Use appropriate safety procedures when conducting investigations.

33,47, 56, 81, 87, 96, 106, 112,
123,128,152, 160-161, 177,
195, 210, 219, 232, 243, 267,
288,341-342, 347, 355, 363,
378-379,412-413, 417, 426,
434, 447,469-471,473, 487,
513,568, 577-578, 596, 628,
657,749, 772,779

Standard P-2: The student will demonstrate an understanding of the principles of force and motion

and relationships between them.

Indicators

Location/Page where
Standard is found

P-2.1 Represent vector quantities (including displacement, velocity,
acceleration, and force) and use vector addition.

15-25,297-308, 214

P-2.2  Apply formulas for velocity or speed and acceleration to one and two-
dimensional problems.

86-93, 142-146, 156-159, 171-
175, 31-44, 45-49, 50-55, 151-
155,160-166, 176-183, 184-
193

P-2.3  Interpret the velocity or speed and acceleration of one and two-
dimensional motion on distance-time, velocity-time or speed-time, and
acceleration-time graphs.

80-85, 86-93, 147-150, 171-
175, 218-230




15-25, 31-44, 45-49, 69-74, 99-

P-2.4 Interpret the resulting motion of objects by applying Newton’s three laws 104. 105-110. 117-121. 123-
of motion: inertia; the relationship among net force, mass, and 134’ 161-166’ 208-217’ 253.
acceleration (using F = ma); and action and reaction forces. 26 5’ 239.25 2’ ’

P-2.5 Explain the factors that influence the dynamics of falling objects and é;g:;g;’ ;gi:;gz’ %83:??;’
projectiles. 730_735’ ’ ’

P-2.6  Apply formulas for velocity and acceleration to solve problems related to | 176-183, 184-193, 709-713,
projectile motion. 730-735

19-22, 26-30, 63-66, 71-72,

P-2.7 Use a free-body diagram to determine the net force and component forces ;ig:ﬁg’ ;gg:;gg’ ;;g:;gg’

acting upon an object. 291,297-308, 308-320, 703-
708, 720-724, 725-729

P-2.8 Distinguish between static and kinetic friction and the factors that affect 50-55. 724-729
the motion of objects ’

P-2.9 Explain how torque is affected by the magnitude, direction, and point of
application of force.

P-2.10 Explain the relationships among speed, velocity, acceleration, and force | 69-74, 266-285, 309-320, 253-

in rotational systems.

265

Standard P-3: The student will demonstrate an understanding of the conservation, transfer, and

transformation of mechanical energy.

Indicators Location/Page where
Standard is found
P-3.1 Apply energy formulas to determine potential and kinetic energy and 31-44, 194-202, 218-230, 231-

explain the transformation from one to the other.

238,297-308, 314-319, 56-60,
61-68,111-116, 129-134

P-3.2

Apply the law of conservation of energy to the transfer of mechanical
energy through work.

31-44,56-60, 111-116, 129-
134, 194-202, 231-238, 286-
296




P-3.3  Explain, both conceptually and quantitatively, how energy can transfer | 286-296, 463-471, 486-497,
from one system to another (including work, power, and efficiency). 498-502, 503-506, 567-575

P-3.4 Explalp, both conceptually and quantitatively, the factors that influence 326-339, 340-345, 730-735
periodic motion.

P-3.5 Explain the factors involved in producing a change in momentum 61-68, 56-60, 99-104, 111-116,
(including impulse and the law of conservation of momentum in both 117-121, 129-134, 231-238,
linear and rotary systems). 443-440

P-3.6 Compare elastic and inelastic collisions in terms of conservation laws. 36-60, 61-68,99-104, 111-116,

117-121, 122-128, 129-134

Standard P-4: The student will demonstrate an understanding of the properties of electricity and

magnetism and the relationships between them.

Indicators

Location/Page where
Standard is found

P-4.1

Recognize the characteristics of static charge and explain how a static
charge is generated.

548-555,450-454, 626-633

P-42 Use cl.lagrams.to illustrate an electric field (including point charges and 626-633, 548555, 450-454
electric field lines).

P-4.3 Summarize current, potential difference, and resistance in terms of 50-454
electrons.

P-4.4 Compare how current, voltage, and resistance are measured in a series
and in a parallel electric circuit and identify the appropriate units of 455-462,463-471, 472-485
measurement.

P-4.5 Analyze the relationships among voltage, resistance, and current in a
complex circuit by using Ohm’s law to calculate voltage, resistance, and 455-462,463-471, 472-485
current at each resistor, any branch, and the overall circuit.

P-4.6  Differentiate between alternating current (AC) and direct current (DC) in

electrical circuits.

526-532




P-4.7  Carry out calculations for electric power and electric energy for circuits.

463-471,472-485, 486-397

P-4.8 Summarize the function of electrical safety components (including fuses,
surge protectors, and breakers).

472-485

P-4.9 Explain the effects of magnetic forces on the production of electrical
currents and on current carrying wires and moving charges.

512-516, 517-520, 521-525,
626-633

P-4.10 Distinguish between the function of motors and generators on the basis of
the use of electricity and magnetism by each.

526-532, 533-538, 539-541,
446-449, 450-454

P-4.11 Predict the cost of operating an electrical device by determining the
amount of electrical power and electrical energy in the circuit.

498-502, 503-506

Standard P-5: The student will demonstrate an understanding of the properties and behaviors of

mechanical and electromagnetic waves.

Indicators

Location/Page where
Standard is found

P-5.1 Analyze the relationships among the properties of waves (including
energy, frequency, amplitude, wavelength, period, phase, and speed).

326-339, 340-345, 346-353,
354-361, 362-370, 371-376,
377-385, 641-649, 650-655

P-5.2  Compare the properties of electromagnetic and mechanical waves.

326-339, 340-345, 346-353,
354-361, 362-370, 371-376,
377-385, 641-649, 650-655,
764-770

P-5.3  Analyze wave behaviors (including reflection, refraction, diffraction, and
constructive and destructive interference).

326-339, 340-345, 346-353,
354-361, 362-370, 371-376,
377-385, 641-649, 650-655,
576-586, 771-776

P-5.4 Distinguish the different properties of waves across the range of the
electromagnetic spectrum.

764-770

P-5.5 Illustrate the interaction of light waves with optical lenses and mirrors by
using Snell’s law and ray diagrams.

371-376,354-361, 362-370,
377-381, 748-753, 754-755

P-5.6 Summarize the operation of lasers and compare them to incandescent
light.

567-575, 576-586




Two of physics standards 6 through 10 must be taught in addition to standards 1 through 5

Standard P-6: The student will demonstrate an understanding of the properties and behaviors of

sound.

Indicators

Location/Page where
Standard is found

P-6.1

Summarize the production of sound and its speed and transmission
through various media.

340-345, 346-353, 641-649

P-6.2 Explain how frequency and intensity affect the parts of the sonic 340-345, 346353
spectrum.

P-6.3 Explain ‘plt‘Ch, loudness,' and togal quality in terms of wave 340-345, 346353
characteristics that determine what is heard.

P-6.4 Compare intensity and loudness. 326-339, 641-649

P-6.5 Apply formulas to determine the relative intensity of sound. 346-353, 641-649

P-6.6 Apply formulas in order to solve for resonant wavelengths in 346-353, 641-649
problems involving open and closed tubes.

P-6.7 Explaln‘ thq relatlonshlp among frequency, fundamental tones, and 346-353, 641-649
harmonics in producing music.

P-6.8 Explain how musical instruments produce resonance and standing 346-353, 641-649
waves.

P-6.9 Explain how the variables of length, width, tension, and density

affect the resonant frequency, harmonics, and pitch of a vibrating
string.

346-353, 641-649




Standard P-7: The student will demonstrate an understanding of the properties and behaviors of
light and optics.

Indicators Location/Page where
Standard is found

P-7.1 Explain the particulate nature of light as evidenced in the photoelectric

effect 576-586

P-7.2  Use the inverse square law to determine the change in intensity of light

. . 634-640, 641-649
with distance.

P-7.3  Illustrate the polarization of light. 641-649

P-7.4 Summarize the operation of fiber optics in terms of total internal

reflection. 370-376

P-7.5 Summarize image formation in microscopes and telescopes (including

reflecting and refracting). 754-758, 377-385

P-7.6 Summarize the production of continuous, emission, or absorption spectra. | 567-575, 771-776

P-7.7 Compare color by transmission to color by reflection. 386-390
P-7.8 Compare color mixing in pigments to color mixing in light. 386-390
P-7.9 Illustrate the diffraction and interference of light. 567-575, 650-655, 771-776

P-7.10 Identify the parts of the eye and explain their function in image formation. | 377-385, 748-753




Standard P-8:The student will demonstrate an understanding of nuclear physics and modern

physics.

Indicators

Location/Page where
Standard is found

P-8.1

Compare the strong and weak nuclear forces in terms of their roles
in radioactivity.

586-594, 556-560

P-8.2 Compare the nuclear binding energy to the energy released during a
nuclear reaction, given the atomic masses of the constituent | 605-611,612-619
particles.

P-8.3 Predict the resulting isotope of a given alpha, beta, or gamma 612-619
emission.

P-8.4 Apply appropriate procedures to balance nuclear equations
(including fusion, fission, alpha decay, beta decay, and electron | 597-604
capture).

P-8.5 Interpret a representative nuclear decay series. 597-604

P-8.6 Explain the relftlonzshlp bet.ween mass gnfl energy that is represe.nt.ed n | s 611, 665-671, 672-679
the equation E = mc” according to Einstein’s special theory of relativity.

P-8.7 Compare the value of time, length, and momentum in the reference frame

of an object moving at relativistic velocity to those values measured in the
reference frame of an observer by applying Einstein’s special theory of
relativity.

9-12, 665-671, 672-679




Standard P-9: The student will demonstrate an understanding of the principles of fluid mechanics.

Indicators Location/Page where
Standard is found

P-9.1 Predict the behavior of fluids (including changing forces) in
pneumatic and hydraulic systems.

P-9.2  Apply appropriate procedures to solve problems involving pressure,
force, volume, and area. 107-110

P-9.3 Explain the factors that affect buoyancy.

P-9.4 Explain how the rate of flow of a fluid is affected by the size of the
pipe, friction, and the viscosity of the fluid.

P-9.5 Explain how depth and fluid density affect pressure.

P-9.6 Apply fluid formulas to solve problems involving work and power.

P-9.7 Exemplify the relationship between velocity and pressure by using
Bernoulli’s principle.




Standard P-10: The student will demonstrate an understanding of the principles of

thermodynamics.

Indicators Location/Page where
Standard is found
P-10.1 Summarize the first and second laws of thermodynamics. 433-440
P-10.2 Explain the relationship among internal energy, heat, and work. 433-440
P-10.3 Exemplify the concept of entropy. 433-440
P-10.4 Explain thermal expansion in solids, liquids, and gases in terms of kinetic
theory and the unique behavior of water. 433-440
P-10.5 Differentiate heat and temperature in terms of molecular motion. 433-440
P-10.6 Summarize the concepts involved in phase change. 433-440

P-10.7

Apply the concepts of heat capacity, specific heat, and heat exchange to
solve calorimetry problems.

411-415, 416-420, 433-440,
486-494

P-10.8

Summarize the functioning of heat transfer mechanisms (including
engines and refrigeration systems).

416-420, 433-440

10




