
Compito A

b)

4.
a)

€ 

1
2

/ M V 2 =
1
2

/ M V0
2 − / M gh

V 2 = V0
2 −2gh = 752 −2 ⋅ 9.8 ⋅ 285.15 = 5625 −5588,94 = 36,06

V = 6.0ms−1

  

€ 

r 
v 2 =

r 
v 1 ∧ ˆ k = det

ˆ i ˆ j ˆ k 
3 2 0
0 0 1

= 2 ⋅ ˆ i − 3 ⋅ ˆ j + 0 ⋅ ˆ k = 2ˆ i − 3ˆ j 

  

€ 

M
r 
V = m1

r 
v 1 + m2

r 
v 2 + m3

r 
v 3

4 ⋅ 3+ 2 ⋅ 2 + 4 ⋅ v3x = MVx =10 ⋅ 0 = 0
4 ⋅ 2 + 2 ⋅ −3( ) + 4 ⋅ v3y = MVy =10 ⋅ 0 = 0
4 ⋅ 0 + 2 ⋅ 0 + 4 ⋅ v3z = MVz =10 ⋅ 6 = 60

 

 
 

 
 

v3x = −
16
4

= −4

v3y = −
1
2

v3z =
60
4

=15



Compito A

5.
2 2 3 2 ˆˆ ˆ( , , ) 3 4 ( 4 )F x y z x z i yz j x y z kα  = − + + + 

r

€ 

∂Fx

∂y
= 0

∂Fy

∂x
= 0

∂Fx

∂z
= 3x2 ∂Fz

∂x
=3x2

∂Fy

∂z
= 8yz

∂Fz

∂y
=8yz

€ 

U x, y,z( ) = −α x 3z + 2y 2z2( )

€ 

U 0,0,0( ) = −α ⋅ 0 = 0J
U(A) =U (5,0,5) = −2 ⋅ 625 = −1250J
LOA = U(A) −U(O) = −1250J



Compito A

6.
a)

b)

  

€ 

r 
K palla =

r 
d ∧

r 
p =

r 
d ∧m

r 
v = 0.60 ⋅ / 2 ⋅ 7 = 8.4kgm2s−1

  

€ 

r 
K palla =

r 
K piattaforma + persona

  

€ 

r 
K piattaforma + persona = 8.4kgm2s−1 = Iω

I =
1
2

MR2 + m persona d2 =
1
2

200 + 80 ⋅ 0.36 =100 + 28.8 =128.8kgm2

€ 

ω =
8.4

128.8
= 0.0652rad / s



Compito A

7.

€ 

0 = mtvt −mrv0x

€ 

vt =
mr

mt

vr

€ 

−
1
2

gt 2 + v0y t = 0

t1 = 0

−
1
2

gt + v0y = 0

t2 =
2v0y

g€ 

€ 

xr = v0xt2 =
2v0x v0y

g

€ 

xt = vt t2 =
mr

mt

2v0x v0y

g

€ 

xr + xt = l

€ 

l =
2v0x v0y

g
+

mr

mt

2v0xv0y

g
=

2
g

v0
2 sin15°cos15° 1+

mr

mt

 

 
 

 

 
 

€ 

v0
2 =

gl
2sin15°cos15°

mt

mt + mr

=
9.8 ⋅ 2
2 ⋅ 0.25

4
4.1

= 38.24

v0 = 6.18ms−1



Compito B

4.
a)

b)

  

€ 

r 
v 3 =

r 
v 1 ∧ ˆ i = det

ˆ i ˆ j ˆ k 
1 3 0
1 0 0

= 0 ⋅ ˆ i − 0 ⋅ ˆ j + −3( ) ˆ k = −3ˆ k 

  

€ 

M
r 
V = m1

r 
v 1 + m2

r 
v 2 + m3

r 
v 3

3 ⋅1+ 5 ⋅ v2x + 4 ⋅ 0 = MVx =12 ⋅ 3 = 36
3 ⋅ 3+ 5 ⋅ v2y + 4 ⋅ 0 = MVy =12 ⋅ −2( ) = −24
3 ⋅ 0 + 5 ⋅ v2z − 4 ⋅ 3 = MVz =12 ⋅ 4 = 48

 

 
 

 
 

v2x =
33
5

v2y = −
33
5

v2z =12

€ 

1
2

/ M V 2 = / M gh

h =
V 2

2g
=

16
2 ⋅ 9.8

= 0.82m



Compito B

5.

  

€ 

r 
F x, y,z( ) = −α 3x2 yˆ i + x 3 + 4yz2( ) ˆ j + 4y 2z ˆ k [ ]N

€ 

∂Fx

∂y
= 3x2 ∂Fy

∂x
= 3x2

∂Fx

∂z
= 0 ∂Fz

∂x
=0

∂Fy

∂z
= 8yz

∂Fz

∂y
=8yz

€ 

U x, y,z( ) = −α x 3y + 2y2z 2( )

€ 

U 0,0,0( ) = −α ⋅ 0 = 0J
U(5,0,5) = −α ⋅ 0 = 0J
LOA = U(A) −U(O) = 0J



Compito B

b)

6.
a)

  

€ 

r 
K palla =

r 
d ∧

r 
p =

r 
d ∧m

r 
v = 0.80 ⋅1⋅ 9 ⋅ 2

2
= 3.6 2kgm2s−1 = 5,09kgm2s−1

  

€ 

r 
K palla =

r 
K piattaforma + palla+ persona

  

€ 

r 
K piattaforma + palla + persona = 5,09kgm2s−1 = Iω

I =
1
2

MR2 + m persona + pallad
2 =

1
2

250 ⋅ 4 + 76 ⋅ 0.64 = 500 + 48.64 = 548.64kgm2

€ 

ω =
5,09

548.64
= 0.00928rad / s



Compito B

7.

€ 

0 = mtvt −mrv0x

€ 

vt =
mr

mt

vr

€ 

−
1
2

gt 2 + v0y t = 0

t1 = 0

−
1
2

gt + v0y = 0

t2 =
2v0y

g€ 

€ 

xr = v0xt2 =
2v0x v0y

g

€ 

xt = vt t2 =
mr

mt

2v0x v0y

g

€ 

xr + xt = l

€ 

l =
2v0x v0y

g
+

mr

mt

2v0xv0y

g
=

2
g

v0
2 sin15°cos15° 1+

mr

mt

 

 
 

 

 
 

l =
2

9.8
2.5( )2 sin15°cos15° 1+

0.2
3

 

 
 

 

 
 =

2
9.8

6.25 ⋅ 0.25 3.2
3

= 0.34m



Compito C

b)

4.
a)

  

€ 

r 
v 1 =

r 
v 2 ∧ ˆ i = det

ˆ i ˆ j ˆ k 
−4 6 12
1 0 0

= 0 ⋅ ˆ i − −12( )ˆ j + −6( ) ˆ k =12 ˆ j − 6 ˆ k 

  

€ 

M
r 
V = m1

r 
v 1 + m2

r 
v 2 + m3

r 
v 3

4 ⋅ 0 + 2 ⋅ −4( ) + 5 ⋅ v3x = MVx =11⋅ 2 = 22
4 ⋅12 + 2 ⋅ 6 + 5 ⋅ v3y = MVy =11⋅ 3 = 33

4 ⋅ −6( ) + 2 ⋅12 + 5 ⋅ v3z = MVz =11 ⋅ 6 = 66

 

 
 

 
 

v3x = 6

v3y =
33 −60

5
= −

27
5

v3z =
66 + 24 −24

5
=

66
5

€ 

1
2

/ M V 2 = / M gh

h =
V 2

2g
=

36
2 ⋅ 9.8

=1.84m



Compito C

5.

  

€ 

r 
F x, y,z( ) = −α y3 + 4 xz2( )ˆ i + 3xy 2 ˆ j + 4x 2z ˆ k [ ]N

€ 

∂Fx

∂y
= 3y2 ∂Fy

∂x
= 3y2

∂Fx

∂z
= 8xz

∂Fz

∂x
=8xz

∂Fy

∂z
= 0 ∂Fz

∂y
=0

€ 

U x, y,z( ) = −α y 3x + 2x2z 2( )

€ 

U 0,0,0( ) = −α ⋅ 0 = 0J

U(A) =U (4,0,4) = −3 2 ⋅16 ⋅16( )J = −3⋅ 512J = −1536J
LOA = U(A) −U(O) = −1536J



Compito C

b)

6.
a)

  

€ 

r 
K palla =

r 
d ∧

r 
p =

r 
d ∧m

r 
v = 0.60 ⋅ / 2 ⋅ 7 ⋅ 3

/ 2 
= 4.2 3kgm2s−1 = 7,27kgm2s−1

b)

  

€ 

r 
K palla =

r 
K piattaforma + palla+ persona

  

€ 

r 
K piattaforma + palla + persona = 7,27kgm2s−1 = Iω

I =
1
2

MR2 + m persona + pallad
2 =

1
2

200 + 82 ⋅ 0.36 =100 + 29.52 =129.52kgm2

€ 

ω =
7,27

129.52
= 0.0562rad / s



Compito C

7.

€ 

0 = mtvt −mrv0x

€ 

vt =
mr

mt

vr

€ 

−
1
2

gt 2 + v0y t = 0

t1 = 0

−
1
2

gt + v0y = 0

t2 =
2v0y

g€ 

€ 

xr = v0xt2 =
2v0x v0y

g

€ 

xt = vt t2 =
mr

mt

2v0x v0y

g

€ 

xr + xt = l

€ 

l =
2v0x v0y

g
+

mr

mt

2v0xv0y

g
=

2
g

v0
2 sin30°cos30° 1+

mr

mt

 

 
 

 

 
 

l =
2

9.8
22 sin30°cos 30° 1+

0.15
4

 

 
 

 

 
 =

2
9.8

4 3
4

4.15
4

= 0.367m



Compito D

b)

4.
a)

  

€ 

r 
v 3 =

r 
v 2 ∧ ˆ j = det

ˆ i ˆ j ˆ k 
0 −3 4
0 1 0

= −4ˆ i −0 ⋅ ˆ j + 0 ⋅ ˆ k = −4ˆ i 

  

€ 

M
r 
V = m1

r 
v 1 + m2

r 
v 2 + m3

r 
v 3

5 ⋅ v1x + 4 ⋅ 0 + 3 ⋅ −4( ) = MVx =12 ⋅ 0 = 0
5 ⋅ v1y + 4 ⋅ −3( ) + 3 ⋅ 0 = MVy =12 ⋅ 0 = 0
5 ⋅ v1z + 4 ⋅ 4 − 3 ⋅ 0 = MVz =12 ⋅ 33.93 = 407.16

 

 
 

 
 

v1x =
12
5

v1y =
12
5

v1z =
391.16

5

€ 

1
2

/ M V0
2 =

1
2

/ M V 2 + / M gh

V 2 = V0
2 −2gh = 832 −2 ⋅ 9.8 ⋅ 292.75 = 6889 −5737.9 =1151.1

V = 33.93ms−1



Compito D

5.

  

€ 

r 
F x, y,z( ) = −α 4xz2ˆ i + 3y 2zˆ j + y 3 + 4x 2z( ) ˆ k [ ]N

€ 

∂Fx

∂y
= 0

∂Fy

∂x
= 0

∂Fx

∂z
= 8xz

∂Fz

∂x
=8xz

∂Fy

∂z
= 3y2 ∂Fz

∂y
=3y2

€ 

U x, y,z( ) = −α 2x2z 2 + y 3z( )

€ 

U 0,0,0( ) = −α ⋅ 0 = 0J

U(A) =U (6,0,6) = − −1( ) 2 ⋅ 36 ⋅ 36( )J = 2 ⋅1296J = 2592J
LOA = U(A) −U(O) = 2592J



Compito D

6.
a)

b)
  

€ 

r 
K palla =

r 
d ∧

r 
p =

r 
d ∧m

r 
v = 1.2 ⋅1⋅10 ⋅ 1

/ 2 
= 6kgm2s−1

  

€ 

r 
K palla =

r 
K piattaforma + persona

  

€ 

r 
K piattaforma + persona = 6kgm2s−1 = Iω

I =
1
2

MR2 + m persona d2 =
1
2

250 1.5( )2
+ 85 ⋅1.44 =125 ⋅ 2.25 +122.4 = 403.65kgm2

€ 

ω =
6

403.65
= 0.0149rad / s



Compito D

7.

€ 

0 = mtvt −mrv0x

€ 

vt =
mr

mt

vr

€ 

−
1
2

gt 2 + v0y t = 0

t1 = 0

−
1
2

gt + v0y = 0

t2 =
2v0y

g€ 

€ 

xr = v0xt2 =
2v0x v0y

g

€ 

xt = vt t2 =
mr

mt

2v0x v0y

g

€ 

xr + xt = l

€ 

l =
2v0x v0y

g
+

mr

mt

2v0xv0y

g
=

2
g

v0
2 sin15°cos15° 1+

mr

mt

 

 
 

 

 
 

€ 

v0
2 =

gl
2sin45°cos 45°

mt

mt + mr

=
9.8 ⋅ 2.5
2 ⋅ 0.5

3
3.2

= 22.97

v0 = 4,79ms−1


