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+mg(x1 + x2) tan θ.
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Mẍ1 +m(ẍ1 + ẍ2) tan
2 θ = mg tan θ

mẍ2 +m(ẍ1 + ẍ2) tan
2 θ = mg tan θ,

ieewd rpzd xnelk ,Mẍ1 −mẍ2 = 0 lawp ze`eeynd izy xeqigne
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ẍ1 =
mg tan θ

M(1 + tan2 θ) +m tan θ
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lawpe s = tan θ onqp

ẍ1(s) =
mgs

M(1 + s2) +ms
.

s0 = tan θ0 =
√

M
m+M

lawp .s0 xear ẍ′1(s) = 0 xeztpe s itl xefbp
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.aeye jeld repl ,sqepa diiytg zipnid eli`e zikp` drp zil`nyd dqnd
zrvan zipnid eli`e ,dgepna zil`nyd dqnd ,drepzd zligza ik egipd

.ε << 1 zizief dcehiltn` mr zephw zecepz
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mṙ2 +
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m(ṙ2 + r2θ̇2)

l`ivphetde
V = −mgr cos θ −mg(2r0 − r).
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1

2
mṙ2 +

1
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m(ṙ2 + r2θ̇2)−mgr +mgr cos θ + L0

ze`eeyn z` dpyn dpi`y L l dreaw ztqez ,L0 = 2mgr0 xy`k
didz r xear drepzd z`eeyn .(dze` gipfdl ozip okle) drepzd

2r̈ = rθ̇2 − g(1− cos θ)

θ xeare
2rṙθ̇ + r2θ̈ = −gr sin θ.

(θ̇ ' θ << 1) lawp ,O(θ) mixai` xenyp m` ,zephw zecepz aexwa

r̈ = 0

θ̈ +
g

r
θ = 0,

θ a liaend xcqa ,xnelk .ṙ = 0 t = 0 ay dcaera epynzyd xy`k
lawpe O(θ2) mixai` zrk gwip .dgepna zx`yp zil`nyd dqnd

2r̈ = rθ̇2 − 1

2
gθ2
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θ̈ +
g

r
θ = 0.

meyxl ozip okl ,ε << 1 dcehiltn` mr zecepz zrvan zipnid dqnd
(ε a liaend xcqa)

θ = ε cos(ωt+ ϕ),

lawpe r xear drepzd z`eeyna oexztd z` aivp .ω =
√
g/r xy`k

2r̈ = ε2g
(
sin2(ωt+ ϕ)− 1

2
cos2(ωt+ ϕ)

)
.

okle ,1/2 `ed xefgn ipt lr sin2 t, cos2 t ly (〈f〉 = 1
T

∫ T
0 fdt) rvenn ,zrk

didz mixefgn xtqn ipt lr zrvennd dve`zd

〈r̈〉 = gε2
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