Lecture #1: Linear Momentum and Impulse

Linear Momentum – a measure of how difficult it is to stop a moving object.

p = mv
Why p?  (Another word for momentum is impetus.  I represents rotational inertia, m represents mass, so p was next available letter.)  

Momentum is a vector quantity.  Unit = kg m/s

A fast moving bullet and a slow moving barge are both difficult to stop because the product of their mass and velocity is large.

Impulse = Change in momentum.  Symbol = J

In order to change an object’s momentum, an external force needs to be applied for a period of time.

m(v = J = F(t = S Fdt

Example 1

A 2000-kg bus starts from rest and experiences a force given by graph below.  






What is the impulse delivered to bus? (6000 kgm/s)

What is the velocity of the bus at t = 4 s?  (2 m/s)

Example 2

An 1800-kg truck traveling east crashes into a wall and bounces off at 6 m/s.  If the collision lasts for 4 ms, find the average force of the wall on the truck (1.4 x 107 N west)

Example 3

A 2-kg object experiences a force given by F(t) = 6t3 – 5t.  At time zero, the object has a velocity of 3 m/s.  What is the object’s velocity at t = 4s?  (175 m/s)
  F(N)


30000





  t (s)


   4








