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30.5.
Íèòü, íàâèòàÿ íà âíóòðåííèé(ðàäèóñ r) è âíåøíèé(ðàäèóñ R) îáîäà íåâåñîìîãî áëîêà,îãèáàåò
öèëèíäð ñ ïîäâèæíîé îñüþ.Ìàññà öèëèíäðà m1, ðàäèóñ (R + r)/2, íèòè âåðòèêàëüíûå.Ê
ñâîáîäíîìó êîíöó íèòè ïîäâåøåí ãðóç ìàññîé m2. Ìîìåíò M ïðèëîæåí ê áëîêó. Ñîñòàâèòü
óðàâíåíèå äâèæåíèÿ ñèñòåìû. Çà îáîáùåííóþ êîîðäèíàòó ïðèíÿòü âûñîòó îñè öèëèíäðà y.

1 Êèíåòè÷åñêàÿ ýíåðãèÿ
Êèíåòè÷åñêàÿ ýíåðãèÿ áóäåò èìåòü âèä:

T = T1 + T2
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T1 =

Iω2
1 + m1ẏ
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T2 =
m2V
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Ìîìåíò èíåðöèè I = m1(R+r)2
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Ñêîðîñòè V2 = VP = VB

Îáîçíà÷èì R1 = (R + r)/2
Ðàññìîòðèì ãðàô:

P
0,R−→ O

VOy = VPy + Rω cos(0) (1)

Îòêóäà ïîëó÷àåì, ÷òî VPy = V2 = −Rω
Ðàññìîòðèì ãðàô:

O
0,r−→ A

VAy = −rω (2)

Ðàññìîòðèì ãðàô:

D −→ C

VCy = VDy + R1ω1 (3)

Ïîëó÷àåì VDy = VAy = VA Ðàññìîòðèì ãðàô:

C
0,R1−→ G

VGy = ẏ + R1ω1 cos(0) (4)

Îòêóäà ïîëó÷àåì, ÷òî VGy = VBy = −VPy = Rω.
Íàéäåì ω1 è ω: Èç ñèñòåìû óðàâíåíèé:

{
ẏ + rω −R1ω1 = 0,
ẏ + R1ω1 −Rω = 0.

(5)
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Ïîëó÷àåì, ÷òî ω = ω1 = 2ẏ
R−r

Êèíåòè÷åñêàÿ ýíåðãèÿ:

T =
m1ẏ

2

2
(

(R + r)2

2(R− r)2
+ 1) +

2m2ẏ
2R2

(R− r)2

2 Îáîáù¼ííàÿ ñèëà
Q = − 2M

R− r
+ (2m2

R

R− r
−m1)g. (6)

3 Óðàâíåíèå Ëàãðàíæà 2-îãî ðîäà
Äëÿ äàííîé çàäà÷è óðàâíåíèå Ëàãðàíæà 2-îãî ðîäà èìååò âèä:

2(m1 + 4m2)ÿ = − 2M

R− r
+ (2m2

R

R− r
−m1)g.
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