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zexidna aaezqnd R qeicx mr weyig lr repl iytgd m dqn lra fexg .1
.ẑ xiv aiaq ω zizief

`ed fexgd ly o`i'bp`xbld ik epi`x

L =
m

2
R2θ̇2 +

1

2
mω2R2 sin2 θ −mgR cos θ,

`id iawri zivwpete

h =
∂L
∂θ̇
θ̇ − L =

1

2
mR2θ̇2 − 1

2
mω2R2 sin2 θ +mgR cos θ,

`id dibxp`d eli`e

E =
1

2
mR2θ̇2 +

1

2
mω2R2 sin2 θ +mgR cos θ,

sqepa .reaw h okle onfa zeyxetn ielz `l L ik mb epi`x .h n dpeye
eplaiwe dibxp`a iepyd z` epayig

dE

dt
= mR2ω2θ̇ sin 2θ.

ly dgepnd zkxrn) zaaezqnd zkxrna L′ o`i'bpxbld z` zrk meyxp
: (weyigd

L′ =
m

2
R2θ̇2 −mgR cos θ.

okle ,dibxp`d E ′ e iawri ziivwpet h′ xy`k E ′ = h′ ik (! ewca) lawp

dh′

dt
=
dE ′

dt
= −∂L

′

∂t
= 0.

zexidna drpd (` jxe`a heg dvwa m dqn) zilrna zihnzn zlhehn .2
.~v = v0ŷ

1



(zilrna lwynd ieey zcewpl qgia) zlhehnd zqn zehpicxew
`ed o`i'bp`xblde ,x = ` sin θ, y = vot+ (1− cos θ)`

L =
1

2
m(ẋ2+ẏ2)−mgy =

1

2
m(`2θ̇2+v20+2v0`θ̇ sin θ)−mg(v0t+`−` cos θ).

`id iawri ziivwpet

h =
1

2
m`2θ̇2 − 1

2
mv20 +mg(v0t+ `− ` cos θ),

,okenk .zlhehnd ly dibxp`l deey dpi`e

dh

dt
= −∂L

∂t
= mgv0.

oaenk `ed (zilrnd zxwzl qgia) zilrnd zkxrna o`i'bp`xbld

L′ =
1

2
m`2θ̇2 +mg` cos θ,

onfae dhpicxewa dielzd divwpet ly dnly zxfbpa L n lcap `ede
f(θ, t)

L − L′ = mv0θ̇` sin θ −mgv0t+ L0 =
df

dt
,

e ,reaw L0 xy`k

f(θ, t) = −mv0` cos θ −
1

2
mgv0t

2 + L0t.

okle E ′ = h′ (!ewca) miiwzn df dxwna mb

dh′

dt
=
dE ′

dt
= −∂L

′

∂t
= 0.
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