More Conservation of Momentum Examples


1. A 3-kg cannonball is placed inside a 50-kg cannon on a frozen pond.  The cannonball emerges from the cannon at 45 m/s.  What is the recoil velocity of the cannon?

2. A bullet weighing .02 kg is fired with a muzzle velocity of 800 m/s into a ballistic pendulum with a mass of 3.0 kg.  

a. What is the velocity of the block immediately after the bullet enters it?

b. To what maximum height can the block rise?

c. What mechanical energy is dissipated during the collision?

3. A 135-kg defensive lineman traveling at 5 m/s has a completely inelastic collision with an 85-kg quarterback traveling towards him at 3 m/s.  After colliding they slide 2 m on wet grass and come to rest.

a. What is the combined velocity of the two players immediately after the collision?

b. What is the coefficient of friction between the grass and the players?

4. A bullet of mass 2 g, traveling in a horizontal direction with a velocity of 500 m/s, is fired into a wooden block of mass 1 kg, initially at rest on the edge of a table.  The bullet passes through the block and emerges with a velocity of 100 m/s.  The block is shot off the table and lands a distance x away.  The height of the table is 0.9 m.  

a. What is the velocity of the block the instant after the bullet passes through it?

b. How far away from the edge of the table does the block land?

5. A spring is between a 1‑kilogram mass and a 3‑kilogram mass as shown below, but is not attached to either mass.   Both masses are on a horizontal frictionless table.   In an experiment, the 1‑kilogram mass is held in place and the spring is compressed by pushing on the 3‑kilogram mass.   The 3‑kilogram mass is then released and moves off with a speed of 10 meters per second.
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a. Determine the minimum work needed to compress the spring in this experiment.

b. The spring is compressed again exactly as above, but this time both masses are released simultaneously. Determine the final velocity of each mass relative to the spring after the masses are released.
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A block of mass M is resting on a horizontal, frictionless table and is attached as shown above to a relaxed spring of spring constant k.   A second block of mass 2M and initial speed vo collides with and sticks to the first block.  Develop expressions for the following quantities in terms of M, k, and vo 

a. v, the speed of the blocks immediately after impact 

b. x, the maximum distance the spring is compressed

