Ballistic Pendulum

Momentum Conservation:

Consider a ballistic pendulum where the block of wood has a mass m,=1.4kg

and is struck by a bullet with a mass of my

itself into the block

0.01kg. After the bullet lodges

the two swing up to a height of 0.263177m. What was the

M

speed of the bullet just before the collision?

To solve this, we will work backwards, starting with the "conservation

The final energy is the gravitational

portion of the problem.
potential energy of the bullet/block combination.

of energy"

The 1initial energy

(note that this is

We 1dgnore air resistance; there 1is no "waste".

is the kinetic energy of the bullet/block combination

after the bullet is in the block

).

Esz=E,

1 2
2 (mw+mb) VW+b

(my+mp) gY

2gh
Now, this dis the velocity of the wood/bullet system after the collision.

Vw+b

We know that in a collision, momentum 1is conserved. This allows us to determine

the velocity of the bullet before it is embedded in the wood:

pP2=p1

0
M MpVe

(My+Mp ) Vb

My +Mp ) V,

Mp

2gh

(My+Mp ) Vb

My
320.4m/s

A

0.01

513.281

, mass

h=0
0+513.281

)

=320.4
Energies

Vp

0.01

513.281

, mass

h=0
0+513.281

b

Vp=320.4
Energies

=1.41
3.64029

, mass

2.27234 , h=0
=0.+3.64029

Energies

Vw+b

A

0.01
513.281

, mass

h=0

0+513.281

b

=320.4
Energies

Vb

=1.41
=3.64029

0.00408854 , mass

h
0.0565531+3.58374

=2.25462 ,
Energies=

Vb

0.00102867 , mass=1.41
=3.64029

h
0.0142287+3.62606

K

Vy:ib=2.2679
Energies

, mass=1.41
3.64029

0.0160065

h
0.221404+3.41889

3

=2.20215
Energies=

Vb

0.00911411 , mass=1.41
=3.64029

h
0.126067+3.51422

b

2.23265

Energies

Vw+b
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1.41

H

0.0592688 mass
=3.64029

h
0.819812+2.82048

)

=2.00017
Energies=

Vw+b

1.41

3.64029

, mass

0.046457

h
0.642597+2.99769

b

=2.06205
Energies

Vb
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=1.41
3.64029

0.178369 , mass

h
2.46721+1.17308

)

1.28994

Energies

Vwsb

=1.41
=3.64029

0.163938 , mass

h
2.2676+1.37269

)

=1.39538
Energies

Vw+b

=1.41
=3.64029

0.204854 , mass

h
2.83357+0.806723

3

=1.06971
Energies=

Vw+b

1.41

3.64029

, mass

0.192063

h
2.65664+0.983652

b

=1.18121
Energies

Vw+b

1.41

b

0.227154 mass
=3.64029

h
3.14202+0.498267

K

0.840691

Energies

Vb

=1.41
3.64029

0.216594 , mass

h
2.99595+0.644339

)

=0.95601
Energies

Vw+b
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