Head on Inelastic Collision

(1) Velocity after collision: Let two bodies A and B collide inelastically and coefficient of
restitution is e.

v, —v; _ Relativevelocity of separation

Where e= = . .
u, —u, Relativevelocity of approach
= Vo, =V, =e(uy —Uy,)
V2 :V1 +e(U1 _UZ) ...... (i)

From the law of conservation of linear momentum
m1U1 +m2U2 - m1V1 +m2V2 ...... (ii)

By solving (i) and (ii) we get
v - (m1 —em, J“1 +((1 +e)m, Juz

- 1+e)m m, —em
Similarly 2 ={g uy +| —2——"1u,

By substituting e = 1, we get the value of v, and u, for perfectly elastic head on collision.

(2) Ratio of velocities after inelastic collision : A sphere of mass m moving with velocity u
hits inelastically with another stationary sphere of same mass.
Vo =V, V,—V,

e = =
u—-u, u-0

= Vo, -V, =eu ... (i) @i:“ @EO @L@—Vi

. Before collision After collision
By conservation of momentum:
Momentum before collision = Momentum after collision
mu =mv, + mv,
= Vi+V,=Uu (i)
. . . . u u

Solving equation (i) and (ii) we get v, =§(1 —-e) and v, =§(1 +e)

v, 1-e

v, 1+e

(3) Loss in kinetic energy
Loss (AK) = Total initial kinetic energy — Total final kinetic energy

1 1 1 1
= (Emuf +§m2u§j—[§m1vf +§m2v§j



Substituting the value of v, and v, from the above expression

Loss (AK) = %(%J (1-e2)(u, —uy)?
1 2

By substituting e = 1 we get AK = 0 i.e. for perfectly elastic collision loss of kinetic energy will
be zero or kinetic energy remains constant before and after the collision.
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