
Îëèìïèàäà ¾ÔÈÇÒÅÕ-2012¿ (�èçèêà)�åøåíèÿÁèëåò 51. Ïóñòü ϕ � óãîë óãîë îòêëîíåíèÿ íèòè îò âåðòèêàëè. Èç óðàâíåíèé
mv2

2
= mg(h0 − h), T − mg cos ϕ = m

v2

l
, cos ϕ =

l − h

lïîëó÷àåì çàâèñèìîñòü ñèëû íàòÿæåíèÿ íèòè T îò âûñîòû h: T = mg l + 2h0 − 3h

l
.Ïðè h = 1

2
h0 èìååì

T = mg (1 +
h0

2l

)

.2. 1) P1 = P0 +
1

3
ρgl.2) Ìûñëåííî âûäåëåííûé ñòîëáèê æèäêîñòè ñå÷åíèåì S â ãîðèçîíòàëüíîì êîëåíå èìååòìàññó m = ρSl. Ïî âòîðîìó çàêîíó Íüþòîíà P2S − P1S = ma.

P2 = P1 + ρal = P0 +
8

15
ρg l.3. Ïóñòü 1�2 � àäèàáàòè÷åñêîå ðàñøèðåíèå, 2�3 � èçîõîðè÷åñêîå îõëàæäåíèå, 3�4 � àäèàáàòè�÷åñêîå ñæàòèå, 4�1 � èçîõîðè÷åñêîå íàãðåâàíèå.

Q41 = ν
3

2
R(T1 − T4), T1 − T2 = ∆T1, T4 − T3 =

1

2
∆T1, T2 − T3 = ∆T2.

Q41 =
3

4
νR(∆T1 + 2∆T2).4. Íàïðÿæåíèÿ íà ïàðàëëåëüíî ñîåäèí¼ííûõ êàòóøêàõ âñ¼ âðåìÿ îäèíàêîâû: L1I

′

1
= L2I

′

2
, èëè

(L1I1 − L2I2)
′ = 0, îòêóäà ïîëó÷àåì, ÷òî âåëè÷èíà L1I1 − L2I2 îñòà¼òñÿ ïîñòîÿííîé. Ò.ê. âíà÷àëüíûé ìîìåíò òîêè â êàòóøêàõ îòñóòñòâîâàëè, ýòà ïîñòîÿííàÿ ðàâíà íóëþ, è, ñëåäîâàòåëü�íî, â ëþáîé ìîìåíò âðåìåíè òîêè â êàòóøêàõ óäîâëåòâîðÿþò óñëîâèþ L1I1 = L2I2. Ñóììàðíàÿýíåðãèÿ êàòóøåê ïðè ýòîì ðàâíà
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.1) Ïðè ìàêñèìàëüíîì íàïðÿæåíèè U0 íà êîíäåíñàòîðå çàðÿä êîíäåíñàòîðà CU0, òîê ðàâåííóëþ. ÇÑÝ: CU0 · E = 1

2
CU2

0
. Îòñþäà E = U0

2
.2) Ïðè ìàêñèìàëüíîì òîêå I1 ÷åðåç ïåðâóþ êàòóøêó áóäåò ìàêñèìàëåí è òîê ÷åðåç âòî�ðóþ êàòóøêó. Íàïðÿæåíèÿ íà êàòóøêàõ â ýòîò ìîìåíò ðàâíû íóëþ, ïîýòîìó íàïðÿæåíèå íàêîíäåíñàòîðå áóäåò ðàâíî ÝÄÑ èñòî÷íèêà. Èç ÇÑÝ ïîëó÷àåì:

CE · E =
CE

2

2
+

L1I
2

1m

2

(

1 +
L1

L2

)

.Îòñþäà I1m =
U0

2

√

CL2

L1(L1 + L2)
.5. 1) Íà÷àëüíîå ïîïåðå÷íîå óâåëè÷åíèå �1 = 2. 1

d
+

1�1d
=

1

F1

⇒ d = F1

�1 + 1�1

= 30 ñì.2) Êîíå÷íîå ïîïåðå÷íîå óâåëè÷åíèå �2 = 3 · 2 = 6. 1

d
+

1�2d
=

1

F1

+
1

F2

.
F2 = F1

(�1 + 1)�2�1 − �2

= −90 ñì.



Îëèìïèàäà ¾ÔÈÇÒÅÕ-2012¿ (�èçèêà)�åøåíèÿÁèëåò 61. Ñì. áèëåò 5. Èç çàâèñèìîñòè ñèëû íàòÿæåíèÿ íèòè T îò âûñîòû h

T = mg l + 2h0 − 3h

lïîëó÷àåì, ÷òî ñèëà íàòÿæåíèÿ íèòè ìèíèìàëüíà ïðè íàèáîëüøåé âûñîòå h (ò.å. ïðè h = h0):
Tmin = mg l − h0

l
.Èç óñëîâèÿ Tmin = 1

2
mg ïîëó÷àåì h0 =

l

2
è T = mg 2l − 3h

l
, ïîýòîìó ðàâåíñòâî T = mg âûïîë�íÿëîñü ïðè h =

l

3
.2. 1) P1 = P0 +

1

4
ρg l. 2) P2 = P1 − ρal = P0 +

1

8
ρgl.3. 0 = νCV (T2 − T1) + A, 0 = νCV (T4 − T3) + A34, η =

A + A34

Q
.

x =
T2 − T1

T4 − T3

=
A

ηQ − A
.4. Ñì. áèëåò 5.1) Ïðè ìàêñèìàëüíîì òîêå íàïðÿæåíèå íà êîíäåíñàòîðå áóäåò ðàâíî ÝÄÑ E . Èç ÇÑÝ

CE · E =
CE

2

2
+

L1I
2
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2

(

1 +
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)

.íàõîäèì:
E = I0

√

L1(L1 + L2)

L2C
.2) Ïðè ìàêñèìàëüíîì íàïðÿæåíèè U0 íà êîíäåíñàòîðå çàðÿä êîíäåíñàòîðà CU0, òîê ðàâåííóëþ. ÇÑÝ:

CU0 · E =
1

2
CU2

0
.Îòñþäà U0 = 2E . Îêîí÷àòåëüíî U0 = 2I0

√

L1(L1 + L2)

L2C
.5. 1) �1 = 8. �2 = 8/4 = 2. 1) d = 36 ñì. 2) F2 = 96 ñì.



Îëèìïèàäà ¾ÔÈÇÒÅÕ-2012¿ (�èçèêà)�åøåíèÿÁèëåò 71. Ñì. áèëåò 5. Èç çàâèñèìîñòè ñèëû íàòÿæåíèÿ íèòè T îò âûñîòû h

T = mg l + 2h0 − 3h

lïîëó÷àåì, ÷òî T = mg ïðè h =
2

3
h0.2. 1) P1 = P0 +

1

5
ρgl. 2) P2 = P1 + ρal = P0 +

12

35
ρg l.3. 0 = νCV (−3∆T1) + A12, 0 = νCV ∆T1 + A34, A0 = A12 + A34. A0 = 3νR∆T1.4. Ñì. áèëåò 5. 1) E =

U0

2
. 2) Ìàêñèìàëüíûé òîê â L2 ðàâåí I2m =

U0

2

√

CL1

L2(L1 + L2)
.5. 1) �1 = 1,5. �2 = 1,5 · 4 = 6. 1) d = 25 ñì. 2) F2 = −50 ñì.



Îëèìïèàäà ¾ÔÈÇÒÅÕ-2012¿ (�èçèêà)�åøåíèÿÁèëåò 81. Ñì. áèëåò 6. Èç óñëîâèÿ Tmin =
1

3
mg ïîëó÷àåì h0 =

2

3
l.

T = mg ïðè h =
4

9
l.2. 1) P1 = P0 +

1

2
ρg l. 2) P2 = P1 − ρal = P0 +

7

18
ρg l.3. 0 = νCV (T2 − T1) + A12, 0 = νCV (T4 − T3) + (−A),

η =
A12 + (−A)

Q41

, Q41 + (−Q) = A12 + (−A).

x =
T2 − T1

T4 − T3

= −

(

η

1 − η

Q

A
+ 1

)

.4. Ñì. áèëåò 6. 1) E = I0

√

L2(L1 + L2)

L1C
. 2) U0 = 2E = 2I0

√

L2(L1 + L2)

L1C
.5. 1) �1 = 6. �2 = 6/3 = 2. 1) d = 28 ñì. 2) F2 = 84 ñì.


