Simple Applications of Lagrangian Mechanics ..

[0 Plane pendulum: one degree of freedom.

1
Lagrangian: L =T -V = ™M (m'2 + y2) + mgy.

X
Generalized coordinate: x = £sin ¢, y = £ cos ¢.
1 .

= L= §m€2¢2 -+ mgl cos ¢. ¢ T
Lagrange equation: i@_L_@_L_O |
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L L : L .
0_ = —mgl sin ¢, 8_ = ml?¢, i@_ = ml?¢.
O ) dt 9¢ y mg

= ¢5+%sin¢:0.

[0 Particle sliding inside cone: two degrees of freedom.

1
Lagrangian: L =T —V = ™M (m'2 + 97 + 732) —mgz.
Generalized coordinates: © = rcos¢, y =rsin¢, z = rcot a.

1 .
= L= §m [7"2 (1 + cot? a) + 7’2¢2] — mgr cot a.

Lagrange equations: z
g_f; =0, g_f; = mr2q3, %Z_Z = 2mr7”gﬁ$ + mr%.

= 2%p+rp=0.

2—£ = mr¢® — mg cot a, 2—£ =mr (1+c0t2a),

%g—f = mr (1 +cot2a) .

= #(tana + cota) — r¢* tana + g = 0.



