Two Dimensional Collisions

e Total momentum must be conserved in each dimension, therefore
YPx = 2Px 2Py =2py

e Need to use trig. functions and Pythagoreans’ theorem to find the tota/
momentum before and after the interaction in the x and y directions separately
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e The process is the same for solving 2-D collisions as the linear collisions, but
you need to find px and py for each object and then find the py total (Pefore and
after)and py wtal (before and after)



Examples

1.) A 4.0kg object is travelling south at a velocity of 2.8m/s when it collides with a
6.0kg object travelling east at a velocity of 3.0m/s. If these two objects stick
together upon collision, at what velocity does the combined masses move?
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2.) A 4.0kg object is moving at an unknown velocity when it collides with a 6.1kg
stationary object. After the collision, the 6.1kg object is travelling at a velocity of
2 8m/s 32° N of E and the 4.0kg object is travelling at a velocity of 1.5m/s 41°S
of E. What was the velocity of the 4.0kg object before the collision?
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2.) A 4.0kg object is moving at an unknown velocity when it collides with a 6.1kg
stationary object. After the collision, the 6.1kg object is travelling at a velocity of
2 8m/s 32° N of E and the 4.0kg object is travelling at a velocity of 1.5m/s 41° S
of E. What was the velocity of the 4.0kg object before the collision?
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=*Now try pg. 58 #1, 2 (intermediate), 3, 6, 8 (excellence)***v
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2-D Collisions -~ Review

Use the following information to answer the next question.

Two identical metal pucks were made to collide on a frictionless surface.
Before the collision. puck 1 was moving at 6.00 m/s and puck 2 was
stationary. After the collision, the pucks moved as shown i the diagram

below.
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The magnitude of the momentum of puck 2 after the collision was
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2-D Collisions -~ Review

Use the following information to answer the next question.

below.
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Two identical metal pucks were made to collide on a frictionless surface.
Before the collision. puck 1 was moving at 6.00 m/s and puck 2 was
stationary. After the collision. the pucks moved as shown the diagram
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The magnitude of the momentum of puck 2 after the collision was
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Taking 2-D Collisions One Step Farther

An object with a total mass of 15.7 kg is sitting at rest when it explodes into three
pieces. One piece with a mass of 4.7 kg moves up and to the left at an angle of 22° with
a speed of 28 m/s. A second piece with a mass of 5.2 kg moves down and to the right

an angle of 27° at a speed of 20.7 m/s. What is the velocity of the third piece after the
explosion?
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Taking 2-D Collisions One Step Farther

An object with a total mass of 15.7 kg is sitting at rest when it explodes into three
pieces. One piece with a mass of 4.7 kg moves up and to the left at an angle of 22° with
a speed of 28 m/s. A second piece with a mass of 5.2 kg moves down and to the right
an angle of 27° at a speed of 20.7 m/s. What is the velocity of the third piece after the

explosion?
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