NOTES ON MOMENTUM
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http://video.search.yahoo.com/video/play;_ylt=A2KLqIFg_ZRWm2cAhN40nIlQ;_ylu=X3oDMTByZ2N0cmxpBHNlYwNzcgRzbGsDdmlkBHZ0aWQDBGdwb3MDMg--?p=Youtube+Video+On+Momentum&vid=1f8f1fdf30b5b8c888f642a8813dcb1f&turl=http%3A%2F%2Ftse4.mm.bing.net%2Fth%3Fid%3DOVP.Va3833b26a7252e255f8c2bf57bae272b%26pid%3D15.1%26h%3D360%26w%3D476%26c%3D7%26rs%3D1&rurl=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dy2Gb4NIv0Xg&tit=Bill+Nye+The+Science+Guy+on+Momentum+%28Full+Clip%29&c=1&h=360&w=476&l=126&sigr=11bbd8i4o&sigt=11g9d5ne5&sigi=131g8ll3d&age=1239235934&fr2=p%3As%2Cv%3Av&fr=yhs-iry-fullyhosted_003&hsimp=yhs-fullyhosted_003&hspart=iry&tt=b
The Space Shuttle

https://www.youtube.com/watch?v=yUpiV2I_IRI
The Space Shuttle Show these 
https://www.youtube.com/watch?v=oMeXcBk1x-c
https://www.youtube.com/watch?v=cFBRawYov00
Quiz
http://www.physicslessons.com/quiz/quiz8.html
Bill Nye

https://www.youtube.com/watch?v=gkeQiNSgVpY
MOMENTUM IS A QUANTITY THAT CAN BE THOUGHT OF AS A DESCRIPTION OF "MOVING INERTIA." 
THE FASTER AN OBJECT IS MOVING, THE MORE MOMENTUM IT HAS. 
THE MORE MASS THE MOVING OBJECT HAS, THE MORE MOMENTUM IT CARRIES. 
MOMENTUM IS ALSO A WAY TO EXPRESS HOW MUCH FORCE IS NEEDED TO GET SOMETHING MOVING OR TO STOP THE OBJECT IN A TIME OF ONE SECOND.
THE MOMENTUM OF A MOVING OBJECT IS DEFINED AS THE PRODUCT OF THE MASS AND VELOCITY. 
WHERE “P” IS MOMENTUM FROM THE LATIN WORD PETERE MEANING TO GO FORWARD.
(NOTE THAT IT IS NOT JUST THE SPEED, RATHER THE VELOCITY).
THE FORMULA FOR MOMENTUM IS:

P = M.V

WHERE P STANDS FOR MOMENTUM, (kg. m/s), 
M STANDS FOR MASS IN kg (KILOGRAMS), AND 
V STANDS FOR VELOCITY IN m/s (METERS/SEC). 
THE UNIT OF MOMENTUM IS kg.m/s (KILOGRAM-METER PER SECOND).
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THE LAW OF CONSERVATION OF MOMENTUM STATES THAT, THE TOTAL MOMENTUM OF A GROUP OF OBJECTS REMAINS CONSTANT UNLESS OUTSIDE FORCES ACT ON THE GROUP.  
MOMENTUM IS A MEASURE OF HOW HARD IT IS TO STOP AN OBJECT IN MOTION.  IT DEPENDS ON THE MASS AND VELOCITY OF THE OBJECT.
Ex. 1
A steel ball whose mass is 2.0 kg is rolling at a rate of 3.0 m/s. What is its momentum?

P = 2.0 kg x 3.0 m/s = 6 kg.m/s 
======================================================

P = m x v
   = 2.0 kg x 3.0 m/s

   = [6.0 kg.m/s]

======================================================
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Ex. 2 

A marble is rolling at a velocity of 1.5 m/s with a momentum of 3.0 kg.m/s. What is its mass?

===================================

M = p/v
     = 3.0 kg.m/s/1.5 m/s

     = [2 kg]
===================================

M=P/V  (3.0 kg.m/s)/1.5 m/s  = 2 kg
EX: A runner has a mass of 33 kg and experiences a change in momentum of 75 kg. m/s. What is his change in velocity?
	V = p/m

	                             = (75 kg. m/s)/(33kg)

	               = [2.27 m/s]


Impulse

Impulse equals change in momentum. 

When a football is thrown and moving very fast the catcher must exert a larger force to change the balls momentum and bring it to a stop by catching it. 

Therefore, impulse is the product of the force, and the time over which the force is applied.
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The impulse experienced by the object equals the change in momentum. 
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THERE ARE TWO TYPES OF MOMENTUM:

LINEAR

LINEAR MOMENTUM OCCURS WHEN AN OBJECT IS MOVING IN A STRAIGHT LINE.  THE MOMENTUM IS IN THE SAME DIRECTION THAT THE OBJECT IS MOVING.
ANGULAR

ANGULAR MOMENTUM OCCURS WHEN YOU ARE NOT MOVING IN A STRAIGHT LINE BUT IN A CIRCLE.
TIE A BALL TO A STRING AND SPIN IT.  IT HAS MOMENTUM BUT IT IS IN A DIRECTION PERPENDICULAR TO THE DIRECTION OF YOUR VELOCITY.
[image: image1.jpg]e

Y .:E%& .




MOMENTUM
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DIRECTION
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AN OBJECT WITH A MASS OF 93.0 Kg THAT IS TRAVELLING AT A VELOCITY OF 4.0 m/s, WHAT IS ITS MOMENTUM?

P =MV

P = (93.0 kg) (4.0m/s)

P = 372 kg.m/s 
Energy in Collision

https://www.youtube.com/watch?v=UN6y235QZzU
https://www.youtube.com/watch?v=9hJm3ym3EN4
https://www.khanacademy.org/science/ap-physics-1/ap-linear-momentum/inelastic-collisions-and-2d-collisions-ap/v/elastic-and-inelastic-collisions
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IF THE TWO OBJECTS OF THE SAME MASS MOVING AT THE SAME SPEED COLLIDE HEAD-ON, THEY WILL REBOUND AND MOVE WITH THE SAME SPEED IN THE OPPOSITE DIRECTION. THE TOTAL MOMENTUM IS ZERO BEFORE AND AFTER THE COLLISION.
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THE LARGE OBJECT STRIKES THE SMALL OBJECT.  AFTER THE COLLISION, BOTH OBJECTS MOVE IN THE SAME DIRECTION.  THE LESS MASSIVE OBJECT ALWAYS MOVES FASTER THAN THE MORE MASSIVE ONE.
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THE LESS MASSIVE OBJECT STRIKES A MORE MASSIVE OBJECT THAT IS MOVING AT 0.2 M/S.  AFTER THE COLLISION, THE SMALLER OBJECT BOUNCES OFF IN THE OPPOSITE DIRECTION.  THE LARGER OBJECT CONTINUES TO MOVE IN THE SAME DIRECTION THAT THE SMALLER OBJECT WAS INITIALLY MOVING.
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