Summary of Formulae for Collision Problems—C.E. Mungan, Fall 2000

We assume that we have an isolated system of two objects and that we amg, gwen,;, and

U, and are trying to solve far,; andv,. (If instead you are given some or all of the information
about the final velocities, you can rearrange the following equations appropriately.) In the case of
a perfectly inelastic collision); =05 =U,s.

1D Perfectly Inelastic
Conservation of linear momentum:

Us: —+ Uo: ]
Ug = MUsix + MhUix (1)
m +m

1D Elastic
Conservation of linear momentum:

MyUgjx + MpUgix = M7 + MU 1y (1)
Elastic collision equation (only valid before and after the collision):

Ugix +Usgx =Uzix +Uo¢x 2)

Solve these two linear equations simultaneously twgetndu,,, as given by Serway

Egs. (8.20) and (8.21) withsubscripts added to every velocity. Make sure you know how to do
this! During the collision, Eq. (1) still holds, but Eq. (2)' must be replaced by conservation of
mechanical energy (whetgis the interactional potential energy):

2 2 _ 2 2 "
FMUL +3mpus +U; = Smws +3mus; +Us (2)

1D Imperfectly Inelastic
Conservation of linear momentum:

MyUsix + MpUgiyx = M1 g MU gy (1)

In addition, you need to be given directly or implicitly eitlvgy or v,,, in order to be able to
solve Eq. (1) for the other.

2D Perfectly Inelastic
Conservation of linear momentum:
= MU+ MUaix g . = MYty + MUy (1)
fy
my +mp m +nmp
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2D Elastic
Conservation of linear momentum:

MUyix + MpUoix = MU1e + Mo @A MUy MW 5y =MP 15 MY 54 (1)
Conservation of mechanical energy:

Fmuf +3m +U; =3mwd +3mus; +U, 2)"
Before and after the collision, the interactional potential energy is zero so that (2)" simplifies to:

FMUE + 3 mpu3 = Fmu +5 MU, 2)

In addition, you need to be given directly or implicitly,, Uny, Uy, Usy, Uty Uy By, O By Using
this together with Egs. (1) and (2) allows you to solve simultaneously for all the others.

2D Imperfectly Inelastic
Conservation of linear momentum:

MUsix + MpUoix = MU1e + Mo @A MUy MW 5y =MP 15 MY 54 (1)

In addition, you need to be given directly or implicitly two 0f,(Or Uy,), (U OF Uay), Usp, Uz,
0, andb,,.




