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Momentum and Collisions

Objectives:
· Use the generalized form of Newton’s 2nd Law.
· Calculate the force developed by the water coming out of fire hoses.
· Observe the impact of multiple collisions.

Type in this file your answers and your results. Save it as YourName_Lab9Momentum. Email it to the professor when you receive the Phys 203 Lab 9 Collection Email. 

Part I. Generalized Form of Newton’s 2nd Law 
In this part you will learn the generalized form of Newton’s 2nd Law.
If in Newton’s 2nd Law 

we substitute the acceleration   with its definition

we obtain


The above form of Newton’s 2nd Law is applicable to scenarios in which the mass of the system is constant.
If the mass is not constant, the law has to be written in its generalized form

which is equivalent to


because the linear momentum is 

Thus, the generalized form of Newton’s 2 Law, which is the law applicable to all types of systems (with variable/constant mass and/or variable/constant velocity) is actually


For application purposes, there are three possible cases:
Case 1: m = constant, v = variable; for which Newton’s 2nd Law is

Case 2: v= constant, m = variable; for which Newton’s 2nd Law is

Case 3: m =variable, v = variable; for which Newton’s 2nd Law is



Part II. Fire Hose Water Force (10 points)
In this part you will use the generalized form of Newton’s 2nd Law to calculate the force developed by water coming out of a fire hose. Fire hoses are specially designed hoses able to carry water to fires in order to extinguish them. 
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(Picture from https://www.pinterest.ca/pin/620159811163931043/)

Water comes out of typical fire hoses with a velocity


[bookmark: _GoBack]at a water mass flow rate (the mass of the water coming out per second) up to 


Use Case 2 of the generalized form of Newton’s 2nd Law described in Part. I to calculate the force exerted by this water.
Write your result below





Watch this movie https://www.youtube.com/watch?v=5TiAQR57650 to see how the Pyrolance tool used by US AirForce and Navy is able to cut through brick and metal using the water force.

Part III. (Extra Credit) Read About and Find Real-World Applications of Momentum and Collisions (2 points)
Multiple collisions events produce spectacular results. For example, they are responsible for the high rebouncing heights of stacked balls and for the Supernovae explosions. Watch this video https://www.youtube.com/watch?v=2UHS883_P60 to understand these applications.
 
Find another practical application that involves momentum and collisions. Describe it below and provide the relevant links/ articles/etc.
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