
mi`wihnznl dwiqit

dheyt zlhehn

`id ` jxe`a dheyt zlhehn xear drepzd z`eeyn .1

(1) m`θ̈ = −mg sin θ,

lawpe ω =
√
g/` onqp .iwiynd oeeka lwynd aikx −mg sin θ xy`k

(2) θ̈ + ω2 sin θ = 0.

dlgzdd i`pz mre sin θ ≈ θ zephw zecepz aexwa

(3) θ(0) = θ0, ˙θ(0) = 0

epid (2) l oexztd
(4) θ = θ0 cosωt.

i"r oezp zecepzd ly xefgnd onf

(5) T = 2π/ω = 2π
√
`/g.

letkp jk myl .zephw zecepz aexiw `ll xefgnd onfl ieha zrk lawp
lawpe θ̇ a (2) z`

(6) θ̇θ̈ + ω2θ̇ sin θ =
d

dt

(
1

2
θ̇2 − ω2 cos θ

)
= 0,

okle

(7) E =
(
1

2
θ̇2 − ω2 cos θ

)
= const.

lawp (3) dlgzdd i`pz z` aivp m` ,hxta

(8) E = −ω2 cos θ0,

lawp (7) a davdn ok lre

(9)
dθ

dt
= ±

√
2ω2(cos θ − cos θ0),

1



onfd minrt 4 `et` didi T xefgnd onf .drepzd oeek z` oiivn ± xy`k
xnelk 0 ≤ θ ≤ θ0 zizieef drepz milydl yexcd

(10) T =
4

ω

∫ θ0

0

dθ√
2(cos θ − cos θ0)

.

xcp'bl ly oey`x beqn ihtil` lxbhpi` `xwp (10) ly oini sb`a lxbhpi`d
.zihilp` xizt epi`e

θ ≈ θ0, cos θ ≈ 1− 1
2
θ2, cos θ0 ≈ 1− 1

2
θ20 zephw zecepz aexwa ik al aiyp

lawp

(11) T ≈ 4

ω

∫ θ0

0

dθ√
θ20 − θ2

=
2π

ω
.
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