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Content Outline Student Text Page(s) 

 
I. Newtonian Mechanics 
 
 A. Kinematics (including vectors, vector algebra, components of vectors, coordinate systems, 

 displacement, velocity, and acceleration) 
 
 
  1. Motion in one dimension 
 

 
29-30, 37-41, 46-47, 62-74, 79-90, 93-101 

 
  2. Motion in two dimensions,  

  including projectile motion 
 

 
116-131, 133-135, 137-143 
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B. Newton's laws of motion  
(including friction and centripetal force) 

 
 
  1. Static equilibrium (first law) 
 

 
110-116, 133, 135-137 

 
2. Dynamics of a single particle  
 (second law) 

 

 
35, 45-49, 74-79, 90, 93-95, 97, 99-101, 151-159,  
172-177, 186-187, 226, 292-293, 474-475 

 
3. Systems of two or more bodies  
 (third law) 

 

 
35-36 

 
C. Work, energy, power 

 
 

1. Work and work-energy theorem 
 

 
 179-215, 262-263, 474-475, 586-589, 967-969 
 
 

 
2. Conservative forces and potential 
 energy 

 

 
192-196, 207-210, 212-215 

 
3. Conservation of energy 

 

 
196-203, 207-208, 210-215 
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4. Power 

 

 
204, 207-208, 211-215 

 
D. Systems of particles, linear momentum 

 
 

1. Center of mass 
 

 
230-235, 243-244, 246-249 

 
2. Impulse and momentum 

 

 
218-226, 243-245, 247-249 

 
3. Conservation of linear 

momentum, collisions 
 

 
 226-249 
 
 

 
E. Circular motion and rotation 

 
 

1. Uniform circular motion 
 

 
146-169, 172-177 

 
2. Angular momentum and its 

conservation 
 

 
279-284, 286-288, 294-299 

 
a. Point particles 
 

 
Not discussed. 
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b. Extended bodies, including 

rotational inertia 
 

 
252-256, 261-262, 286-289, 293-299 

 
3. Torque and rotational statics 

 

 
256-275, 286-292, 294-299 

 
4. Rotational kinematics and 

dynamics 
 

 
252-256, 275-278, 286-299 

 
F. Oscillations and gravitation 

 
 

1. Simple harmonic motion 
(dynamics and energy 
relationships) 

 

 
351-373  

 
2. Mass on a spring 

 

 
356-359, 370-373 

 
3. Pendulum and other oscillations 

 

 
360-365, 367-368, 371-373 

 
4. Newton’s law of gravity 

 

 
160-163, 172-173, 175-177, 183 
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5. Orbits of planets and satellites 

 

 
 

 
a. Circular 

 

 
160-163, 172-173, 175-177 

 
b. General 
 

 
160-163, 172-173, 175-177 

 
II. Fluid Mechanics and Thermal Physics 
 
 A. Fluid Mechanics 
 
 

1. Hydrostatic pressure 
 

 
302-312, 331-334, 337-339 

 
2. Buoyancy 

 

 
312-316, 331-332, 334, 337-339 

 
3. Fluid flow continuity 

 

 
316-319, 331-332, 334-339 

 
4. Bernoulli’s equation 

 

 
319-323, 331-332, 334-339 

 
B. Temperature and heat 
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1. Mechanical equivalent of heat 

 

203, 476, 504-505 
 

 
2. Heat transfer and thermal 

expansion 
 

 
445-448, 466-468, 470-471, 489-504, 506-509 

 
C. Kinetic theory and thermodynamics 

 
 

1. Ideal gases 
 

  
a. Kinetic model 

 

 
449-459, 466-467, 468-470 

 
b. Ideal gas law 

 

 
451-460, 466-467, 469-471 

 
2. Laws of thermodynamics 

 
 

a. First law (including processes 
on pV diagrams) 

 

 
512-521, 538-540 

 
b. Second law (including heat 

engines) 
 

 
521-533, 538-543 
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III. Electricity and Magnetism 
 

A. Electrostatics 
 
 

1. Charge, field, and potential 
 

 
 546-555, 560-561, 589-591, 596-600 
 

 
2. Coulomb’s law and field and 

potential of point charges 
 

 
554, 558-562, 596-600 

 
3. Fields and potentials of other 

charge distributions 
 

 
 

 
a. Planar 
 

 
558-562, 591-592 

 
b. Spherical symmetry 
 

 
563, 593-594 

 
c. Cylindrical symmetry 
 

 
Not discussed. 

 
4. Gauss’s law 

 

 
571-574 
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B. Conductors, capacitors, dielectrics 

 
 

1. Electrostatics with conductors 
 

 
549-554 

 
2. Capacitors 

 
 
a. Parallel plate 

 

 
601-613, 615, 620-623 
 

 
b. Spherical and cylindrical 
 

 
 Not discussed. 
 

 
3. Dielectrics 

 

 
606-611, 620-623 
 

 
C. Electric circuits 

 
 

1. Current, resistance, power 
 

 
626-640, 648-651 

 
2. Steady-state direct current circuits 

with batteries and resistors only 
 

 
640-652, 661-671 



9 

Content Outline Student Text Page(s) 

 
3. Capacitors in circuits 

 
 
a. Steady state 

  

 
642-643, 646, 664-665 668-671 

 
b. Transient in RC circuits 

 

 
653-656, 666-671, 772-775 

 
D. Magnetostatics 

 
 

1. Forces on moving charges in 
magnetic fields 

 

 
674-695, 713-717, 721-723 

 
2. Forces on current-carrying wires 

in magnetic fields 
 

 
695-700, 713-715, 719-720, 721-723 

 
3. Fields of long current-carrying 

wires 
 

 
702-706, 713-715, 719723 

 
4. Biot-Savart and Ampere’s law 

 

 
706-708, 713-715, 720-723 

 
      E.  Electromagnetism 
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1. Electromagnetic induction 

(including Faraday’s law and 
Lenz’s law) 

 

 
 726-740, 756-760, 762-765 

 
2. Inductance (including LR and LC 

circuits) 
 

 
745-754, 761-765 
 

 
3. Maxwell’s equations 
 

 
798-799, 828-830, 832-833 

 
IV. Waves and Optics 
 

A. Wave motion (including sound) 
 

 
1. Properties of traveling waves 
 

 
376-394, 397, 403, 406-409, 433-435 

 
2. Properties of standing waves 
 

 
394-398, 400-403, 414-418, 433-435, 437-439 

 
3. Doppler effect 
 

 
424-428, 433-434, 436-439 

 
4. Superposition 
 

 
386-388, 397-398, 400-403, 422-424 
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B. Physical optics 

 
 
1. Interference and diffraction 
 

 
910-933, 942-949 

 
2. Dispersion of light and the 

electromagnetic spectrum 
 

 
 802-811, 829-830, 832-833 
 

 
C. Geometric optics 

 
 
1. Reflection and refraction 
 

 
836-851, 869-873, 875-877 

 
2. Mirrors 
 

 
852-863, 869-871, 873-877 

 
3. Lenses 
 

 
863-871, 873-877, 880-882 

 
V. Atomic and Nuclear Physics 
 

A. Atomic physics and quantum effects 
 



12 

Content Outline Student Text Page(s) 

 
1. Photons and the photoelectric 

effect 
 

 
 
980-986, 1004-1006, 1008-1009 

 
2. Atomic energy levels 
 

 
993-999, 1004-1005, 1007-1009 

 
3. Wave-particle duality 
 

 
1012-1016, 1040-1042, 1044-1045 

 
B. Nuclear physics 

 
 
1. Nuclear reactions (including 

conservation of mass number  
      and charge) 
 

 
 
1049-1052, 1055-1062, 1072-1074, 1084-1085 

 
2. Mass-energy equivalence 
 

 
1050-1052, 1072-1082, 1084-1089 

 


