CHAPTER 2.  CONSERVATION LAWS §7 PROBLEM 1.

§7 MOMENTUM

PROBLEM 1.

A particle of mass m moving with velocity v; leaves a half-space in which its potential energy is a

constant U; and enters another in which its potential energy is a different constant Us. Determine
the change in the direction of motion of the particle.

SoLUTION: The potential energy only depend on the co-ordinate perpendicular to the plane sepa-
rating the half-space. Thus, the component of the momentum in that plane is conserved. Denoting by
0, and 65 the angles between the normal to the plane and the velocities v; and vy of the particle before
and after passing the plane, we have

P1 sin 91 = P2 sin 92
=1 8in 6 = vy sin By

sin 64 _ v (2.1)

sinfy vy
The potential energy of the system is also independent of time, therefore the energy of the particle is
conserved. Posing Fy =T} + Uy and Es = T, + U as the energy of the particle before and after passing
the plane, the law of conservation of energy requires

E, =F,
=T +U =T, 4+ Uy
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é§mvf + U = imvg + Us
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ﬁ’U% = U% + E(Ul - UQ) (22)

By substituting Eq. (2.2) in the square of Eq. (2.1), we get

2

sin#; \ 2 B vi + %(Ul —Us)
= : .

sin 62

After taking the square root, the result is

ANSWER TO PROBLEM 1.
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