PHY 311 Final Exam Topics
from Chapters 2,3,5,7

I. Newtonian Mechanics
a. Concepts

i. Newton's Laws of Motion

ii. Conservation Theorems

iii. Inertial vs gravitational mass

iv. Equations of motion

v. Path independence, conservative forces
vi. T, U, p , F, 
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b. Problem Types

i. Free Fall 
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ii. Projectile Motion 
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iii. Inclined Planes – with and without friction 
iv. Forces - Normal, Weight, Tension, Friction, Gravitational, Drag, Retarding force

v. Computing forces given v=v(x), or x=x(t)
vi. Work: 
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vii. Energy: (
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c. Classical Methods

i. 
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ii. 
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iii. Energy Methods 
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iv. 
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v. Potential Energy Plots - 
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vs x, turning points, equilibria, stability.
II. Oscillations
a. Simple Harmonic Motion,
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i. Spring-block systems, pendula

ii. Total energy, potential energy

iii. Period, frequency, angular frequency

iv. Phase plots

b. Damped Oscillations,
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i. Overdamped, Critically Damped, Underdamped

ii. Phase plots

c. Forced Oscillations, 
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i. Resonance solution

ii. Forcing solution – complex method for derivation

d. Solving Second Order Constant Coefficient Equations, 
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III. Gravitation

a. Point masses, 
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b. Continuous distribution: 
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IV. Lagrangian and Hamiltonian Formulations
a. Lagrangian Dynamics

i. Hamilton’s Principle => Lagrange’s Equations of Motion

ii. Lagrangian: 
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iii. 
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, using generalized coordinates for 
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iv. Terminology

1. Generalized coordinates, velocities, and momenta

2. Degrees of freedom

3. Holonomic constraints, fixed/scleronimic, moving/rheonomic

v. Lagrange’s Equations with Undetermined Multipliers 
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vi. Conservation Laws, cyclic coordinates
b. Hamilton’s Equations 
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