Chapter 7: Impulse and Momentum

Impulse

The impulse J of a force is the product of the average force F and the time interval Δt during which the forces act:

J = FΔt

Impulse is a vector quantity and has the same direction as the average force.

SI Unit of Impulse: Newton * second (N*s)

Linear Momentum
The linear momentum p of an object is the product of the object’s mass m and velocity v:

P = mv
Linear momentum is a vector quantity that points in the same direction as the velocity.

SI Unit of Linear Momentum: kilogram * meter / second (kg*m/s)

Impulse-momentum Theorem

When a net force acts on an object, the impulse of this force is equal to the change in momentum of the object:

ΣFΔt = mvf – mv0
Impulse = Change in momentum
Internal forces – Forces that the objects within the system exert on each other.

External forces – Forces exerted on the objects by agents external to the system.

Isolated system: Pf = P0
Conservation of Linear Momentum
The total linear momentum of an isolated system remains constant (is conserved). An isolated system is one for which the vector sum of the average external forces acting on the system is zero.
Elastic collision – One in which the total kinetic energy of the system after the collision is equal to the total kinetic energy before the collision.

Inelastic collision – One in which the total kinetic energy of the system is not the same before and after the collision; if the objects stick together after colliding, the collision is said to be completely inelastic.

Center of mass – A point that represents the average location for the total mass of a system

xcm = (m1x1 + m2x2) / (m1 + m2)

Velocity of center of mass

vcm = (m1v1 + m2v2) / (m1 + m2)
