PHYSICS 12 Collisions

1. Two balls of equal masses move with the same speed toward each other on the x-axis. When they collide, each ball
deflects 90° from its original path, such that both balls are moving away from each other on the y-axis. What can be said

about the final velocity of each ball?

2. Two pool balls traveling in opposite directions collide. One ball travels off at an angle 9 to its original velocity, as
shown below. Is there any possible way for the second ball to be completely stopped by this collision? If so state the

conditions under which this could occur.

Two particles collide at point A, and one moves off at an angle. Is there any way the other particle can remain at A after
the collision?



3. Two abjects are traveling perpendicular to each other, one moving at 2 m/s with a mass of 5 kg, and one moving at 3
m/s with a mass of 10 kg, as shown below. They collide and stick together. What is the magnitude and direction of the
velacity of both objects?
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Two objects in an inelastic collision



4. A common pool shot involves hitting a ball into a pocket from an angle. Shown below, the cue ball hits a stationary
ball at an angle of 45°, such that it goes into the corner pocket with a speed of 2 m/s. Both balls have a mass of .5 kg,
and the cue ball is traveling at 4 m/s before the collision.

a) Calculate the angle with which the cue is deflected by the collision.

b) Calculate the final velocity of the cue ball.

The cue (white ball) collides with a stationary ball (black ball) at point A, sending the black ball into the comer pocket at an
angle of 45°.



Explosions  (COLLISIONS IN REVERSE)

5. Two pop cans are at rest on a stand. A firecracker is placed between the cans and lit. The firecracker explodes and
exerts equal and opposite forces on the two cans. Assuming the system of two cans to be isolated, the post-explosion
momentum of the system .

a. is dependent upon the mass and velocities of the two cans
b. is dependent upon the velocities of the two cans (but not their mass)

¢. is typically a very large value
d. can be a positive, negative or zero value

e, is definitely zero



Practice Problems:

1. A 900-kg car traveling east at 15 m/s collides with a 750-kg car traveling north at 20 m/s. The cars stick together. With what
velocity does the wreckage move just after the collision?



2. A hockey puck moving at 0.45 m/s collides elastically with another puck that was at rest. The pucks have equal mass.
The first puck is deflected 37 degrees to the right and moves off at 0.36 m/s. Find the speed and direction of the second
puck after the collision.



3. A 2000 kg truck moves east at 14m/s. It collides with a 4400 kg truck moving at 12m/s south. The trucks stick
together and move as one unit after the collision. Determine the velocity of the wreckage.



4. An 11.8-kg object explodes into 4 pieces as shown, Determine the velocity of the fourth piece.

TIS%

gl (500 q.0% [

—( )

3.5 S la\j

ﬁ.XLa 2

V



5. A collision occurs as shown. Determine the final velocity of each object.

ZQQ Ve o H_/(ﬁ



6. A 20 kg body is moving in the direction of the positive x-axis with a speed of 200 m/s when, owing to an internal
explosion, it breaks into three parts. One part, whose mass is 10 kg, moves away from the point of explosion with a
speed of 100 m/s along the positive y-axis. A second fragment, with a mass of 4 kg, moves along the negative x-axis with
a speed of 500 m/s.

a)What is the speed of the third (6 kg) fragment ?

b) How much energy was released in the explosion (ignore gravity) ?
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