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10. (TM) S. Thornton and J. Marion, Classical Dynamics of Particles and Systems, 5" Ed., Thomson,
2004.

FATER
Fi2EPFARNIRS X, FLRER Ak P OAFEFLE =9 510-7:00 3
i, §FALE

i #i p Ay nE 3

L 09/LLW |- Azl AR w20, WA

Lagrange’s Mechanics (6 weeks) 0926 Th (7-9 PM)
> Newtonian mechanics review

1 09/13 F > Newtonian vs. Euler Lagrange ALFOM A AR
mechanics 0927 F (6-8 PM)
> Generalized coordinates, Constraints,
Generalized forces
2 09/18 W |» Briefs on Calculus of Variation ALgor o SR
> Principle of virtual work 1009 W (5-7 PM)
2 |09/20F |  Examples ALFH A0, A RER
>  Energy 1011 F (6-8 PM)
> D’Alembert’s principle
> ¥ — FEE 4236 hr, 48 3% 4hr + 4hr
3 09/25 W |» Hamilton’s principle
3 09/27 F > Lagrange’s Equation




4 10/02 W |» Lagrange’s Equation examples ALP Ao PR
1016 W (5-7 PM)
4 10/04 F > Lagrange’s equation for nonholonomic |4 p & = 4t 4 3kpF Y
constraints 1023 W (5-7 PM)
> ¥ = FRE 453k 3hr, Ak 4 hr
5 10/09 W |» Ignorable coordinate and Routhian
function
> Examples, Integrals
5 10/11 F > Linearization
> Stability analysis
> \ector potential
6 10/16 W |» Non-natural systems
> Gyroscopic systems
6 10/18 F > Small oscillation, modes,
7 1023 W > modal analysis examples
> Lagrange equation for impulsive
motion
7 10/25 F be Hamilton dynamics,
> Examples
8 |10/30 W |Mechatronics (2 Weeks)
> Element laws
> Circuit analysis
8 11/01 F > Mechatronics systems
9 11/06 W |» Mechatronics systems ALgE R o, A SR
> Piezoelectric systems 1030 W (5-7 PM)
> Quiz I-1 In Class
9 |11/08 F  |Nonlinear Oscillation (3 week) ALEE R o ), AR R
> Nonlinear system 1113 W (5-7 PM)
> Phase diagrams
> Quiz I-2 In class
% = P B 43k 3hr, 43k 4dhr
10 111/13W |» Elliptical integrals
10 |11/15F > Simulink examples
> Perturbation method
11 11720 W |» Non-autonomous systems
> Parametric excitations
11 111/22 F be Ritz methods
be Chaotic phenomenon
> Ecological / social systems
12 |11/27 W |Continuous Vibration (3 weeks)
> Introduction to continuous vibration
> Generalized Hamilton Principle
12 |11/29F > String vibration: variation approach
13 [12/04 W |» Bar Vibration and natural modes ALger o PR
> Quiz I1-1 In class 1120 W (5-7 PM)
13 |12/06 F > Beam vibration: variation approach ALgor o A PR
> Timoshenko beams 1127 W (5-7 PM)
> Quiz 11-2 In class
% PR e 43k 3hr, 43k 4hr
14 |12/1AW |» Orthogonality and self adjoint
14 |12/13F > Forced vibrations solving schemes
> More on continuous structures
15 |12/18 W |Rigid body in space (3 weeks)
> Kinematics
> Euler angles, energies
15 [12/20 F >  Euler angles, energies
>

dynamics

Lagrange’s approach for 3D rigid body




16 |12/25 W |» Lagrange’s approach for 3D rigid body
dynamics
16 |12/27F |»  Examples
17 |01/01 W |» Examples AR
> Stability analysis
17 |01/03 F be Rolling cone example
> Space dynamics, Gyroscopic effect
17* > Fundamental equation, Kane’s
dynamics. G-A equation
18 1|01/08 W |» Final Quiz-1 In class
18 |01/10F > Final Quiz-2 In class
Wit B #dk 12 hr, #3 20+ hr, inclass quiz | & 11 6 hr.
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Total addition course

hours ~ 13-15 | FFerip &, MR REFRR (¢ HFRTEP %K)
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A E: ¥ (§ 8=x):

25%

Quiz (3 x):

75%

(4 ¥ Conference B %, 2372110 § B3 320 6 P L fo i e f2)
Quiz I: 11 * 06, 08, cover 4 [¥]: Lagrange’s Mechanics
Quiz 11: 12 * 04, 06, cover #= [Fl: Hamilton’s equation, Nonlinear dynamics
Quiz II: # % % %, cover § . Continuous vibration, Rigid body dynamics



