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Momentum & energy conservation in collisions

Both momentum and total energy are conserved in any collision

Consider a collision between two cars that come to a stop after the collision.
Each car had kinetic energy before the collision, but there is no kinetic energy
after the collision. Where did the kinetic energy go?
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The total energy remains the same even though the kinetic energy does not.
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An elastic collision is one in which the kinetic energy is conserved; that is, in
which the total kinetic energy is the same before and after the collision.

Elastic & inelastic collisions

An inelastic collision is one in which the kinetic energy is not conserved; that is,
in which the total kinetic energy is different before and after the collision.

%m all collisions, the total energy is always conserved, but that is not true of kinetic energy.
In all collisions, total momentum is always conserved.

Most collisions are inelastic!!l......there are varying degrees of
elasticity
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| Perfectly elastic |

[ Nearly elastic j

E Inelastic j

[ Completely inelasticj

Atoms or molecules colliding in a gas ~

b

Gliders with repelling magnets

Gliders with springs that compress and repel on
contact

Billiard ball collisions

Steel balls colliding and bouncing apart

Golf club striking a golf ball
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Gliders that stick together on impact
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Example:

In each of the collisions below determine the velocity of body B after the collision
and whether the collision is elastic or inelastic. If it is inelastic, determine the loss
or gain of kinetic energy.
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1. Body A has a mass 1.0 kg and is moving to the right with a speed @O m s1. 1
Body B has a mass of 2.0 kg and is moving to the left with a speed 0f4.0 ms-. o
After the collision, A recoils to the left with a speed of 6.0 m s-1. 7
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2. Body A has a mass 2.0 kg and §ve%my of +4.0 m s'and a body B has mass
4.0 kg and velocity +1.0 m s-'. Body A overtakes body B and after the collision has
a velocity of +2.0 m s-1.
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Example: theludes o paf Jide
A stationary radon nucleus of mas g emits an alpha particle with a kinetic

energy of 1.1 x 102 J. Calculate the Kinetic energy of the recoiling nucleus. Mass of an
alpha particle is 6.7 x 10-27 kg.
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When a radioactive nucleus decays by emitting a particle W|th a mass which is very small
compared to the mass of the nucleus, nuclear potential ene onvertig inte kinetic ener f
both the particle and the recoiling nucleus. \ 3‘“"’6‘154

Show that almost all the energy released is carried by the s aII ma a |c W,
the kinetic energy is carried by the recoiling nucleus.

Hot w b ald peakide masg
M b hades (M >>7 M)

v bt "M‘a bg:im..u peahics
\, .h Y mlo(..lral\‘hu (e (0‘\\n1hvlltw-

w;‘mkb'- my = M\I
V=
Stnts N\ 1$ ey very b“x, \, will LS ""(j

E Ek Ull‘ d‘.o Ll
o

I?,ye little of



	Page 1: Apr 29-12:33 PM
	Page 2: Apr 29-1:29 PM
	Page 3: Apr 29-12:56 PM
	Page 4: Apr 29-1:07 PM

