
Updated: March 4, 2004

Course: sph 4u1

Unit: momentUM

Lesson 2: Title: momentum in 2 dimensions

Preliminaries: briefly review how to solve any single equation, we can only have one unknown.
The neat things about imposing special conditions on the collisions yesterday is that if we say that kinetic energy is conserved and it is a head on collision, we can find two unknowns (v1' and v2').

Ask: Why does a truck tip over when it goes around a curve?
* Also: we are nearing the end of classical mechanics (explain what that means – predictability of objects / but 3 body problem pretty much insoluble .: no proof that the solar system is stable). Next comes quantum mechanics.
* Groups for ISP: Martian Rover.

Lesson:

Momentum is also conserved in 2 and 3 dimensions.

i.e. (pxi = constant

or pxi = pxf
 and pyi = pyf
Sample problems:

1. A 400g ball moving at 5 m/s collides with a stationary 300g ball. The first ball bounces off at 3m/s[30o]. Find the final velocity of the second ball.

2. A 1000 kg car travelling at 10 m/s [E] hits a 300 kg motorbike travelling at 20 m/s [120o]. After the collision, the two vehicles remain locked together, but a 50 kg wheel flies [N] at 15 m/s. Find the final velocity of the combined metal.

Solution:

(i) draw diagram, label objects p1, p2, p3, p4

(ii) p1x = m1v1x = 10,000 kg m/s
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Set initial equal to finals, …
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Practice problem: (come up with one in class. Have them solve it individually, and then do it together).

Homework: Nelson p258 #1,3,4,5. (Also the diagram problems in Martindale) – these could be used as a ‘pre-lab’.

Evaluation: 

