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Example 2: Ballistic Pendulum

\ Find the height / assuming an
inelastic collision between the
Aimiy J bullet and the block.
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Example 2: Ballistic Pendulum

Using Conservation of Momentum:
mv=(m+M)v,
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Using Energy Conservation:
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Example 3:

A car with a mass of 5000 kg is moving at 20 m/s
south is headed towards a second car with a mass of
2500 kg moving at 20 m/s east. The cars collide and
lock together. What is the velocity of the coupled cars
following the collision?
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Example 4:

m; =6.0 kg m, =3.0 kg

v, = 1.0m/s v, ==5.0m/s

.
Two balls are approaching each other as shown in

the figure above. What are the final velocities of
each ball if the collision is perfectly elastic?
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Example 5:

Find the center of mass for the following arrangement

of particles.

y
m; =6kg
m, =10 kg (2m,2m)
(-4 m,0 m)
+“——O
my;=4kg
(I m,-2m)
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A thin uniform rod with a mass of M is bent in the
shape of a U. Find the center of mass.
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Example 6:

Example 6:
y m, = M x=0 y-= L A thin uniform rod with a mass of M is bent in the
3 2 shape of a U. Find the center of mass.
M X _L =0
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m o m L emYem) T\ 507
l \ ’ mz=M x=L y3=§ y 23
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Example 7:
Example 7:
A 1200 kg station wagon is moving along a straight pm 5 M
highway at 12 m/s. Another car, with a mass 1800 kg h=te s I V2 =AU
and speed 20 m/s, has its center of mass 40 m ahead of t y
the center of mass of the station wagon. m, =1200 ke 40 m m, =1800 kg
a.) Find the position of the center of mass of the x, =0 x, =40 m
system.
b.) Find the magnitude of the total momentum of the a.) Find the position of the center of mass of the system.
system. gmix,. mpx, +myx,
c.) Find the speed of the center of mass of the system. TS mm,
d.) Find the total momentum of the system, using the !
Egseslcz ionf tl;itc(%l;ter of mass. Compare with the (1200 kg)(0) + (1800 kg)(40 m) [ .
p ' o 1200 kg + 1800 kg
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b.) Find the magnitude of the total momentum of the system. ) P Smy y
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P =D +p, =My, +nyv, Vem, = Sm, = m +m,
p =(1200 kg)(lZ 9) +(1800 kg)(zo 9) o o
8 8 (1200 kg)(lZ —) + (1800 kg)(ZO —) -
kg' m Vo = § 5 =16.8 —
p =50,400 S ' 1200 kg +1800 kg S




Example 7:

=122 v, =20 2
R -
m=1200kg ~ 20m m, =1800 kg
x, =0 X, =40 m

d.) Find the total momentum of the system, using the speed
of the center of mass.

p=My

cm,

p =(1200 kg +1800 kg)(16.8 9) ~50,400 <&M
S S

Example 8:

)
s)| =075 ™

Example 8:

Rat is standing on a slab of concrete, which is in
turn is resting on a frozen lake. Assume that
there is no friction between the slab and the ice.
The slab has a weight four times that of Rat. If
she begins walking forward at 3 m/s, relative to
the ice, with what speed relative to the ice does
the slab move?
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