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Esercizio
Ad un corpo di massa m = 5 kg che si muove lungo l’asse x, inizialmente situato nell’origine e
diretto verso sinistra con velocità v0 = −3m/s, viene applicata tramite una fune una forza F
diretta verso destra. La forza aumenta nel tempo secondo la legge F (t) = c t, con c = 8 N/s. La
fune viene tagliata non appena il corpo raggiunge la velocità v∗ = +8 m/s. Calcolare:

1. l’istante t∗ in cui viene tagliata la fune;

2. la legge oraria della velocità del corpo;

3. la legge oraria della posizione del corpo;

4. la quantità di moto del corpo all’istante in cui ripassa dall’origine muovendosi verso destra.
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SOLUZIONE

Dati noti
x(0) = 0;
v(0) = v0 = −3m/s
m = 5 kg
F (t) = c t
c = 8 N/s
v∗ = +8 m/s

1. L’istante t∗ in cui viene tagliata la fune è caratterizzato dal fatto che la velocità del corpo
assume il valore v∗. Pertanto occorre prima trovare la legge oraria della velocità

• Dalla seconda legge della dinamica (il moto avviene tutto lungo x) abbiamo

F = ma (1)

e dunque

a(t) =
F

m
=

c t

m
(2)

• Integrando l’equazione dall’istante 0 ad un instante generico t abbiamo∫ t

0
a(t′) dt′ =

∫ t

0

c t′

m
dt′

[uso la def. di accelerazione a = dv
dt ] ⇓∫ t

0

dv

dt′
dt′ =

c

m

∫ t

0
t′ dt′

[uso teorema fondam. del calcolo integrale] ⇓
v(t)− v(0) =

c

2m
t2

Pertanto, ricordando che v(0) = v0, si ottiene

v(t) = v0 +
c

2m
t2 (3)

• L’istante t∗ in cui la velocità diventa pari a v∗ = +8 m/s è dunque dato da

v∗ = v(t∗)

⇓
v∗ = v0 +

c

2m
t∗2

⇓

t∗ =

√
2m

c
(v∗ − v0) (4)
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Sostituendo i valori otteniamo

t∗ =

√
2 · 5 kg

8 N
s

(8
m

s
− (−3

m

s
)) =

[uso N = kg m/s2]

=

√
10 kg/

8 kg/ m/
s3

· 11
m/

s
=

=
√

13.75 s2 =

= 3.7 s (5)

2. La legge oraria della velocità è data dalla (3) per gli istanti fino a t∗. Dopo l’istante t∗ la
fune viene tagliata e, per la prima legge della dinamica, il corpo prosegue viaggiando di moto
rettilineo uniforme con velocità costante e pari a v∗. La legge oraria della velocità vale

v(t) =


v0 + c

2m t2 per 0 ≤ t ≤ t∗

v∗ = cost per t ≥ t∗
(6)

ed è disegnata in figura.

t
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<latexit sha1_base64="gLIsdS0YTLMVgJ2BNj/ku3pwEiI=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc22kliYwmJfCRwIXvLHKzs7V1290iQ8AtsLDTG1t/iL7Cz9J+4BxQKvmSSl/dmMjMvSATXxnW/nNza+sbmVn67sLO7t39QPDxq6DhVDOssFrFqBVSj4BLrhhuBrUQhjQKBzWB4k/nNESrNY3lnxgn6Ee1LHnJGjZVqo26x5JbdGcgq8RakdP3x8F0BgGq3+NnpxSyNUBomqNZtz02MP6HKcCZwWuikGhPKhrSPbUsljVD7k9mhU3JmlR4JY2VLGjJTf09MaKT1OApsZ0TNQC97mfif105NeOVPuExSg5LNF4WpICYm2dekxxUyI8aWUKa4vZWwAVWUGZtNwYbgLb+8ShoXZc8tezW3VMmiyJCHEziFc/DgEipwC1WoAwOER3iGF+feeXJenbd5a85ZzBzDHzjvP2sAj5I=</latexit><latexit sha1_base64="vj75IRFAbbAJzV950L4gjmpQF2Y=">AAAB6HicbZC7SgNBFIbPxluMt3jpbAaDYBV2bbQzYKFlAuYCSQizk7PJmNnZZWY2EJc8gY2FIrY+gE/hE9hZ+iZOLoVGfxj4+P9zmHOOHwuujet+Opml5ZXVtex6bmNza3snv7tX01GiGFZZJCLV8KlGwSVWDTcCG7FCGvoC6/7gcpLXh6g0j+SNGcXYDmlP8oAzaqxVGXbyBbfoTkX+gjeHwsX73dfV20Fa7uQ/Wt2IJSFKwwTVuum5sWmnVBnOBI5zrURjTNmA9rBpUdIQdTudDjomx9bpkiBS9klDpu7PjpSGWo9C31aG1PT1YjYx/8uaiQnO2ymXcWJQstlHQSKIichka9LlCpkRIwuUKW5nJaxPFWXG3iZnj+AtrvwXaqdFzy16FbdQKsFMWTiEIzgBD86gBNdQhiowQLiHR3hybp0H59l5mZVmnHnPPvyS8/oNHDeQ1g==</latexit><latexit sha1_base64="vj75IRFAbbAJzV950L4gjmpQF2Y=">AAAB6HicbZC7SgNBFIbPxluMt3jpbAaDYBV2bbQzYKFlAuYCSQizk7PJmNnZZWY2EJc8gY2FIrY+gE/hE9hZ+iZOLoVGfxj4+P9zmHOOHwuujet+Opml5ZXVtex6bmNza3snv7tX01GiGFZZJCLV8KlGwSVWDTcCG7FCGvoC6/7gcpLXh6g0j+SNGcXYDmlP8oAzaqxVGXbyBbfoTkX+gjeHwsX73dfV20Fa7uQ/Wt2IJSFKwwTVuum5sWmnVBnOBI5zrURjTNmA9rBpUdIQdTudDjomx9bpkiBS9klDpu7PjpSGWo9C31aG1PT1YjYx/8uaiQnO2ymXcWJQstlHQSKIichka9LlCpkRIwuUKW5nJaxPFWXG3iZnj+AtrvwXaqdFzy16FbdQKsFMWTiEIzgBD86gBNdQhiowQLiHR3hybp0H59l5mZVmnHnPPvyS8/oNHDeQ1g==</latexit>

v0
<latexit sha1_base64="AAnf67ze/ErUnPfk7msMolmT13k=">AAAB6nicbVDLSgNBEOyNrxiNrnr0MhgET2HXizkGvHiMaB6QLGF20psMmZ1dZmYDYcknePGgiFe/xE/w5t84eRw0saChqOqmuytMBdfG876dwtb2zu5ecb90cFg+OnZPTls6yRTDJktEojoh1Si4xKbhRmAnVUjjUGA7HN/O/fYEleaJfDTTFIOYDiWPOKPGSg+Tvtd3K17VW4BsEn9FKvXyZ0YAoNF3v3qDhGUxSsME1brre6kJcqoMZwJnpV6mMaVsTIfYtVTSGHWQL06dkUurDEiUKFvSkIX6eyKnsdbTOLSdMTUjve7Nxf+8bmaiWpBzmWYGJVsuijJBTELmf5MBV8iMmFpCmeL2VsJGVFFmbDolG4K//vImaV1Xfa/q39s0arBEEc7hAq7Ahxuowx00oAkMhvAEL/DqCOfZeXPel60FZzVzBn/gfPwAOnyPMw==</latexit><latexit sha1_base64="uaATdUjCkC74hCqtN/GxroGgeKw=">AAAB6nicbVDLSgNBEOz1GaPRqEcvgyHgKex6MceAIB4jmgckS5id9CZDZmeXmdlAWPIJXjwo4lX8ED/Bm3/j5HHQxIKGoqqb7q4gEVwb1/12Nja3tnd2c3v5/YPC4VHx+KSp41QxbLBYxKodUI2CS2wYbgS2E4U0CgS2gtH1zG+NUWkeywczSdCP6EDykDNqrHQ/7rm9YsmtuHOQdeItSalW+EzLN/mPeq/41e3HLI1QGiao1h3PTYyfUWU4EzjNd1ONCWUjOsCOpZJGqP1sfuqUlK3SJ2GsbElD5urviYxGWk+iwHZG1Az1qjcT//M6qQmrfsZlkhqUbLEoTAUxMZn9TfpcITNiYgllittbCRtSRZmx6eRtCN7qy+ukeVnx3Ip3Z9OowgI5OINzuAAPrqAGt1CHBjAYwCM8w4sjnCfn1XlbtG44y5lT+APn/QeJh5Au</latexit><latexit sha1_base64="uaATdUjCkC74hCqtN/GxroGgeKw=">AAAB6nicbVDLSgNBEOz1GaPRqEcvgyHgKex6MceAIB4jmgckS5id9CZDZmeXmdlAWPIJXjwo4lX8ED/Bm3/j5HHQxIKGoqqb7q4gEVwb1/12Nja3tnd2c3v5/YPC4VHx+KSp41QxbLBYxKodUI2CS2wYbgS2E4U0CgS2gtH1zG+NUWkeywczSdCP6EDykDNqrHQ/7rm9YsmtuHOQdeItSalW+EzLN/mPeq/41e3HLI1QGiao1h3PTYyfUWU4EzjNd1ONCWUjOsCOpZJGqP1sfuqUlK3SJ2GsbElD5urviYxGWk+iwHZG1Az1qjcT//M6qQmrfsZlkhqUbLEoTAUxMZn9TfpcITNiYgllittbCRtSRZmx6eRtCN7qy+ukeVnx3Ip3Z9OowgI5OINzuAAPrqAGt1CHBjAYwCM8w4sjnCfn1XlbtG44y5lT+APn/QeJh5Au</latexit>

3. La legge oraria della posizione si ricava integrando nel tempo la legge oraria (6) della velocità.
Dobbiamo allora distinguere due casi

(a) intervallo 0 ≤ t ≤ t∗ ∫ t

0
v(t′) dt′ =

∫ t

0
(v0 +

c

2m
t′
2

) dt′

[uso la def. di velocità v = dx
dt ] ⇓∫ t

0

dx

dt′
dt′ = v0

∫ t

0
dt′ +

c

2m

∫ t

0
t′
2
dt′

[uso teorema fondam. del calcolo integrale] ⇓
x(t)− x(0)︸︷︷︸

=0

= v0t +
c

6m
t3

Pertanto
x(t) = v0t +

c

6m
t3 (7)
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con v0 < 0, come disegnato in figura.
In particolare osserviamo che la posizione all’istante t∗ vale

x∗ = x(t∗) = v0t
∗ +

c

6m
t∗3 (8)

Sostituendo i valori

x∗ = −3
m

s/
3.7 s/ +

8 N
s

6 · 5 kg
(3.7 s)3 =

[uso N = kg m/s2]

= −11.1 m +
8

30 kg/

kg/ m

s3/
50.65 s3/ =

= −11.1 m + 13.51 m =

= 2.40 m (9)

(b) t ≥ t∗. In questo intervallo si tratta di un moto rettilineo uniforme. Sapendo che
all’istante t∗ la particella si trova in x∗, la legge oraria di tale moto si scrive

x(t) = x∗ + v∗(t− t∗) (10)

x
<latexit sha1_base64="HmfR3CBLvLPtZg3/lk5xqMfpnEw=">AAAB6HicbZC7SwNBEMbnfMbzFbW0WQyCVbiz0UYM2lgmYB6QhLC3mUvW7O0du3tiOAL2NhaK2PrP2Nv537h5FJr4wcKP75thZyZIBNfG876dpeWV1bX13Ia7ubW9s5vf26/pOFUMqywWsWoEVKPgEquGG4GNRCGNAoH1YHA9zuv3qDSP5a0ZJtiOaE/ykDNqrFV56OQLXtGbiCyCP4PC5ad78QgA5U7+q9WNWRqhNExQrZu+l5h2RpXhTODIbaUaE8oGtIdNi5JGqNvZZNARObZOl4Sxsk8aMnF/d2Q00noYBbYyoqav57Ox+V/WTE143s64TFKDkk0/ClNBTEzGW5MuV8iMGFqgTHE7K2F9qigz9jauPYI/v/Ii1E6Lvlf0K16hdAVT5eAQjuAEfDiDEtxAGarAAOEJXuDVuXOenTfnfVq65Mx6DuCPnI8fVECOxQ==</latexit><latexit sha1_base64="Osm9W4giAgPHApKKxCjv7sOKTd8=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lAuYCyRJmJ2eTMbMXZmbFsOQJbCwUsdWHsbcR38bJpdDEHwY+/v8c5pzjJ4Ir7TjfVm5peWV1Lb9ub2xube8UdvfqKk4lwxqLRSybPlUoeIQ1zbXAZiKRhr7Ahj+4GueNO5SKx9GNHibohbQX8YAzqo1Vve8Uik7JmYgsgjuD4sWHfZ68f9mVTuGz3Y1ZGmKkmaBKtVwn0V5GpeZM4MhupwoTyga0hy2DEQ1Redlk0BE5Mk6XBLE0L9Jk4v7uyGio1DD0TWVIdV/NZ2Pzv6yV6uDMy3iUpBojNv0oSAXRMRlvTbpcItNiaIAyyc2shPWppEyb29jmCO78yotQPym5TsmtOsXyJUyVhwM4hGNw4RTKcA0VqAEDhAd4gmfr1nq0XqzXaWnOmvXswx9Zbz9Fz5A5</latexit><latexit sha1_base64="Osm9W4giAgPHApKKxCjv7sOKTd8=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lAuYCyRJmJ2eTMbMXZmbFsOQJbCwUsdWHsbcR38bJpdDEHwY+/v8c5pzjJ4Ir7TjfVm5peWV1Lb9ub2xube8UdvfqKk4lwxqLRSybPlUoeIQ1zbXAZiKRhr7Ahj+4GueNO5SKx9GNHibohbQX8YAzqo1Vve8Uik7JmYgsgjuD4sWHfZ68f9mVTuGz3Y1ZGmKkmaBKtVwn0V5GpeZM4MhupwoTyga0hy2DEQ1Redlk0BE5Mk6XBLE0L9Jk4v7uyGio1DD0TWVIdV/NZ2Pzv6yV6uDMy3iUpBojNv0oSAXRMRlvTbpcItNiaIAyyc2shPWppEyb29jmCO78yotQPym5TsmtOsXyJUyVhwM4hGNw4RTKcA0VqAEDhAd4gmfr1nq0XqzXaWnOmvXswx9Zbz9Fz5A5</latexit>

t
<latexit sha1_base64="Nj8P0kkrHbW/8IkMLPujcIf8H6U=">AAAB6HicbVA9SwNBEJ3zM8avqKXNYhCswp2NdgZsLBMwH5AcYW8zl6zZ2zt294R45BfYWChi62/xF9hZ+k/cS1Jo4oOBx3szzMwLEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6zv3WPSrNY3lrxgn6ER1IHnJGjZXqplcquxV3CrJMvDkpX308fFcBoNYrfXb7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/mx46IadW6ZMwVrakIVP190RGI63HUWA7I2qGetHLxf+8TmrCSz/jMkkNSjZbFKaCmJjkX5M+V8iMGFtCmeL2VsKGVFFmbDZFG4K3+PIyaZ5XPLfi1d1yNY8iRwGO4QTOwIMLqMIN1KABDBAe4RlenDvnyXl13matK8585gj+wHn/AWf4j5A=</latexit><latexit sha1_base64="m+zhnGrtugZKMJD/FjIyaHFoOYs=">AAAB6HicbZC7SgNBFIZn4y3GW7x0NoNBsAq7NtoZsNAyAXOBJITZydlkzOzsMnNWiEuewMZCEVsfwKfwCewsfRMnl0ITfxj4+P9zmHOOH0th0HW/nMzS8srqWnY9t7G5tb2T392rmSjRHKo8kpFu+MyAFAqqKFBCI9bAQl9C3R9cjvP6HWgjInWDwxjaIespEQjO0FoV7OQLbtGdiC6CN4PCxcf999X7QVru5D9b3YgnISjkkhnT9NwY2ynTKLiEUa6VGIgZH7AeNC0qFoJpp5NBR/TYOl0aRNo+hXTi/u5IWWjMMPRtZciwb+azsflf1kwwOG+nQsUJguLTj4JEUozoeGvaFRo4yqEFxrWws1LeZ5pxtLfJ2SN48ysvQu206LlFr+IWSiUyVZYckiNyQjxyRkrkmpRJlXAC5IE8kWfn1nl0XpzXaWnGmfXskz9y3n4AGS+Q1A==</latexit><latexit sha1_base64="m+zhnGrtugZKMJD/FjIyaHFoOYs=">AAAB6HicbZC7SgNBFIZn4y3GW7x0NoNBsAq7NtoZsNAyAXOBJITZydlkzOzsMnNWiEuewMZCEVsfwKfwCewsfRMnl0ITfxj4+P9zmHOOH0th0HW/nMzS8srqWnY9t7G5tb2T392rmSjRHKo8kpFu+MyAFAqqKFBCI9bAQl9C3R9cjvP6HWgjInWDwxjaIespEQjO0FoV7OQLbtGdiC6CN4PCxcf999X7QVru5D9b3YgnISjkkhnT9NwY2ynTKLiEUa6VGIgZH7AeNC0qFoJpp5NBR/TYOl0aRNo+hXTi/u5IWWjMMPRtZciwb+azsflf1kwwOG+nQsUJguLTj4JEUozoeGvaFRo4yqEFxrWws1LeZ5pxtLfJ2SN48ysvQu206LlFr+IWSiUyVZYckiNyQjxyRkrkmpRJlXAC5IE8kWfn1nl0XpzXaWnGmfXskz9y3n4AGS+Q1A==</latexit>

t⇤
<latexit sha1_base64="Z7svQo6HW4P8iA1zPACCoK/sTa0=">AAAB6nicbZC7SgNBFIbPeo3xFrW0GQyCWIRdG9MZsLGMl1wgWcPsZDYZMju7zJwVwpJHsLFQxNaHsPIh7HwbJ5dCE38Y+Pj/c5hzTpBIYdB1v52l5ZXVtfXcRn5za3tnt7C3XzdxqhmvsVjGuhlQw6VQvIYCJW8mmtMokLwRDC7HeeOBayNidYfDhPsR7SkRCkbRWrd4f9opFN2SOxFZBG8GxYvPjxuwqnYKX+1uzNKIK2SSGtPy3AT9jGoUTPJRvp0anlA2oD3esqhoxI2fTUYdkWPrdEkYa/sUkon7uyOjkTHDKLCVEcW+mc/G5n9ZK8Ww7GdCJSlyxaYfhakkGJPx3qQrNGcohxYo08LOSlifasrQXidvj+DNr7wI9bOS55a8a7dYKcNUOTiEIzgBD86hAldQhRow6MEjPMOLI50n59V5m5YuObOeA/gj5/0Hs7OPjQ==</latexit><latexit sha1_base64="yAisXCfnmLOHPvBjZmplXULLcdk=">AAAB6nicbZC7SgNBFIbPeo3xFrUUZDEIYhF2bUxnwMYyQXOBZA2zk9lkyOzsMnNWCEtKSxsLRWx9iFQ+hJ3P4Es4uRSa+MPAx/+fw5xz/FhwjY7zZS0tr6yurWc2sptb2zu7ub39mo4SRVmVRiJSDZ9oJrhkVeQoWCNWjIS+YHW/fzXO6/dMaR7JWxzEzAtJV/KAU4LGusG7s3Yu7xSciexFcGeQv/wYVb4fjkbldu6z1YloEjKJVBCtm64To5cShZwKNsy2Es1iQvuky5oGJQmZ9tLJqEP7xDgdO4iUeRLtifu7IyWh1oPQN5UhwZ6ez8bmf1kzwaDopVzGCTJJpx8FibAxssd72x2uGEUxMECo4mZWm/aIIhTNdbLmCO78yotQOy+4TsGtOPlSEabKwCEcwym4cAEluIYyVIFCFx7hGV4sYT1Zr9bbtHTJmvUcwB9Z7z+9rpHS</latexit><latexit sha1_base64="yAisXCfnmLOHPvBjZmplXULLcdk=">AAAB6nicbZC7SgNBFIbPeo3xFrUUZDEIYhF2bUxnwMYyQXOBZA2zk9lkyOzsMnNWCEtKSxsLRWx9iFQ+hJ3P4Es4uRSa+MPAx/+fw5xz/FhwjY7zZS0tr6yurWc2sptb2zu7ub39mo4SRVmVRiJSDZ9oJrhkVeQoWCNWjIS+YHW/fzXO6/dMaR7JWxzEzAtJV/KAU4LGusG7s3Yu7xSciexFcGeQv/wYVb4fjkbldu6z1YloEjKJVBCtm64To5cShZwKNsy2Es1iQvuky5oGJQmZ9tLJqEP7xDgdO4iUeRLtifu7IyWh1oPQN5UhwZ6ez8bmf1kzwaDopVzGCTJJpx8FibAxssd72x2uGEUxMECo4mZWm/aIIhTNdbLmCO78yotQOy+4TsGtOPlSEabKwCEcwym4cAEluIYyVIFCFx7hGV4sYT1Zr9bbtHTJmvUcwB9Z7z+9rpHS</latexit>

x⇤
<latexit sha1_base64="KI80ehnTQ162eypPXDE2tfN2g0g=">AAAB6nicbZC5TgMxEIZnwxXCFaCksYiQEEW0S0M6ItFQhiOHlCyR1/EmVrzelT2LiKI8Ag0FCNHyEFQ8BB1vg3MUkPBLlj79/4w8M0EihUHX/XYyS8srq2vZ9dzG5tb2Tn53r2biVDNeZbGMdSOghkuheBUFSt5INKdRIHk96F+M8/o910bE6hYHCfcj2lUiFIyitW4e7k7a+YJbdCcii+DNoHD++XENVpV2/qvViVkacYVMUmOanpugP6QaBZN8lGulhieU9WmXNy0qGnHjDyejjsiRdTokjLV9CsnE/d0xpJExgyiwlRHFnpnPxuZ/WTPFsOQPhUpS5IpNPwpTSTAm471JR2jOUA4sUKaFnZWwHtWUob1Ozh7Bm195EWqnRc8telduoVyCqbJwAIdwDB6cQRkuoQJVYNCFR3iGF0c6T86r8zYtzTiznn34I+f9B7nLj5E=</latexit><latexit sha1_base64="YZJsCAbp4ColMhIHTYW4j37YaW0=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBEIuwa2M6AzaWCbpJIFnD7GQ2GTI7u8zMimFJaWljoYitD5HKh7DzGXwJJ5dCE38Y+Pj/c5hzjh9zprRtf1mZpeWV1bXsem5jc2t7J7+7V1NRIgl1ScQj2fCxopwJ6mqmOW3EkuLQ57Tu9y/Hef2OSsUicaMHMfVC3BUsYARrY13f35628wW7aE+EFsGZQeHiY1T9fjgcVdr5z1YnIklIhSYcK9V07Fh7KZaaEU6HuVaiaIxJH3dp06DAIVVeOhl1iI6N00FBJM0TGk3c3x0pDpUahL6pDLHuqflsbP6XNRMdlLyUiTjRVJDpR0HCkY7QeG/UYZISzQcGMJHMzIpID0tMtLlOzhzBmV95EWpnRccuOlW7UC7BVFk4gCM4AQfOoQxXUAEXCHThEZ7hxeLWk/VqvU1LM9asZx/+yHr/AcPGkdY=</latexit><latexit sha1_base64="YZJsCAbp4ColMhIHTYW4j37YaW0=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBEIuwa2M6AzaWCbpJIFnD7GQ2GTI7u8zMimFJaWljoYitD5HKh7DzGXwJJ5dCE38Y+Pj/c5hzjh9zprRtf1mZpeWV1bXsem5jc2t7J7+7V1NRIgl1ScQj2fCxopwJ6mqmOW3EkuLQ57Tu9y/Hef2OSsUicaMHMfVC3BUsYARrY13f35628wW7aE+EFsGZQeHiY1T9fjgcVdr5z1YnIklIhSYcK9V07Fh7KZaaEU6HuVaiaIxJH3dp06DAIVVeOhl1iI6N00FBJM0TGk3c3x0pDpUahL6pDLHuqflsbP6XNRMdlLyUiTjRVJDpR0HCkY7QeG/UYZISzQcGMJHMzIpID0tMtLlOzhzBmV95EWpnRccuOlW7UC7BVFk4gCM4AQfOoQxXUAEXCHThEZ7hxeLWk/VqvU1LM9asZx/+yHr/AcPGkdY=</latexit>

xmin
<latexit sha1_base64="wOGaQVtT8WWqPtEvXSpriHMmZfM=">AAAB7nicbVDLSgNBEOz1GaPRqEcvg0HwFHa9mGPAi8cI5gHJEmYns8mQmdllplcMSz7CiwdFvPodfoI3/8bJ46CJBQ1FVTfdXVEqhUXf//Y2Nre2d3YLe8X9g9LhUfn4pGWTzDDeZIlMTCeilkuheRMFSt5JDacqkrwdjW9mfvuBGysSfY+TlIeKDrWIBaPopPZjP1dCT/vlil/15yDrJFiSSr30mREAaPTLX71BwjLFNTJJre0GfophTg0KJvm02MssTykb0yHvOqqp4jbM5+dOyYVTBiROjCuNZK7+nsipsnaiItepKI7sqjcT//O6Gca1MBc6zZBrtlgUZ5JgQma/k4EwnKGcOEKZEe5WwkbUUIYuoaILIVh9eZ20rqqBXw3uXBo1WKAAZ3AOlxDANdThFhrQBAZjeIIXePVS79l7894XrRvecuYU/sD7+AHzYJFp</latexit><latexit sha1_base64="IYdnEEBmxietTD6qiRWjQ1z0d4k=">AAAB7nicbVDLSgNBEOyNr7gaXfXoZTAEPIVdL+YYEMRjBPOAZAmzk9lkyMzsMjMrhiUf4cWDIt7E7/ATvPk3Th4HTSxoKKq66e6KUs608f1vp7CxubW9U9x19/ZLB4fe0XFLJ5kitEkSnqhOhDXlTNKmYYbTTqooFhGn7Wh8NfPb91Rplsg7M0lpKPBQspgRbKzUfujngslp3yv7VX8OtE6CJSnXS59Z5dp9b/S9r94gIZmg0hCOte4GfmrCHCvDCKdTt5dpmmIyxkPatVRiQXWYz8+doopVBihOlC1p0Fz9PZFjofVERLZTYDPSq95M/M/rZiauhTmTaWaoJItFccaRSdDsdzRgihLDJ5Zgopi9FZERVpgYm5BrQwhWX14nrYtq4FeDW5tGDRYowimcwTkEcAl1uIEGNIHAGB7hGV6c1HlyXp23RWvBWc6cwB84Hz9CepJk</latexit><latexit sha1_base64="IYdnEEBmxietTD6qiRWjQ1z0d4k=">AAAB7nicbVDLSgNBEOyNr7gaXfXoZTAEPIVdL+YYEMRjBPOAZAmzk9lkyMzsMjMrhiUf4cWDIt7E7/ATvPk3Th4HTSxoKKq66e6KUs608f1vp7CxubW9U9x19/ZLB4fe0XFLJ5kitEkSnqhOhDXlTNKmYYbTTqooFhGn7Wh8NfPb91Rplsg7M0lpKPBQspgRbKzUfujngslp3yv7VX8OtE6CJSnXS59Z5dp9b/S9r94gIZmg0hCOte4GfmrCHCvDCKdTt5dpmmIyxkPatVRiQXWYz8+doopVBihOlC1p0Fz9PZFjofVERLZTYDPSq95M/M/rZiauhTmTaWaoJItFccaRSdDsdzRgihLDJ5Zgopi9FZERVpgYm5BrQwhWX14nrYtq4FeDW5tGDRYowimcwTkEcAl1uIEGNIHAGB7hGV6c1HlyXp23RWvBWc6cwB84Hz9CepJk</latexit>

Quindi la legge oraria della posizione vale

x(t) =


v0t + c

6m t3 per 0 ≤ t ≤ t∗

x∗ + v∗(t− t∗) per t ≥ t∗
(11)

ed è disegnata in figura.

4. Per trovare la quantità di moto all’istante in cui ripassa ad x = 0, occorre anzitutto deter-
minare tale istante.

• Osservo innanzitutto che, siccome all’istante t∗ in cui la fune viene tagliata la posizione
della particella è x∗ > 0 [vedi Eq.(9)], il passaggio del corpo dall’origine avviene prima,
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ossia quando la fune è ancora presente e cioè quando la legge oraria della posizione e
della velocità sono ancora date da (7) e (3).

Indicando con t̄ l’istante di ripassaggio dall’origine, esso è caratterizzato dal fatto che

x(t̄) = 0

⇓
v0t̄ +

c

6m
t̄3 = 0

⇓

t̄
(
v0 +

c

6m
t̄2
)

= 0

⇓

t̄ =


0

−
√
−6mv0

c

+
√
−6mv0

c

(12)

le cui prime due soluzioni sono da scartare. Pertanto

t̄ =

√
−6mv0

c
(13)

e, sostituendo i valori, si ottiene

t̄ =

√√√√−6 · 5 kg (−3m
s/ )

8 N
s/

=

√
11.25

kg m
kgm
s2

= 3.35 s (14)

• La quantità di moto a tale istante è allora data da

p = mv(t̄) = m(v0 +
c

2m
t̄2) = mv0 +

c

2
t̄2 (15)

Sostituendo i valori otteniamo

p = 5 kg (−3
m

s
) +

8 N
s

2
(3.35 s)2 =

[uso N = kg m/s2]

= −15
kg m

s
+ 45

kg m

s
=

= 30
kg m

s
(16)
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