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[bookmark: _GoBack]Standard 9-12 PS 2-2: Use mathematical representations to support the claim that the total momentum of a system of objects is conserved when there is no net force on the system
Acceleration = ∆ velocity		Force = mass x acceleration
		Time
Velocity = Distance			Momentum = mass x velocity
	     Time





T/F
____	1) The total momentum of a system is zero when there is no net external force acting on the system. 
____	2) The padding on a car dashboard is designed to shorten the time of a passengers impact during a collision.
____	3) Any gain in momentum by object A occurs by the loss of the same amount of momentum in object B.
Multiple Choice
____	4) Which object in the table below has the least momentum?
		A			B			C			D
	Object
	Mass
	Velocity

	A
	1 kg
	100 m/s

	B
	10 kg
	12 m/s

	C
	0.5 kg
	1000 m/s

	D
	100 kg
	2 m/s



____	5) A motorcycle traveling at 15 k/h has ____________________ as the motorcycle traveling at 30 k/h
A) A quarter of the momentum
B) Half of the momentum
C) Double the momentum
D) Four times the momentum
____	6) A 75 kg runner finishes the 100.0 m dash in 11.0 seconds.  What is the momentum of the runner?
		A) 7500 kg m/s					B) 830 kg m/s		
C) 680 kg m/s					D) 8.3 kg m/s
____	7) If you were able to throw an asteroid with greater mass than you, which would move faster?
		A) The asteroid			B) You			C) Both move at same velocity 

8) a) Using the momentum equation (p=mv) calculate the momentum of a car with a mass of 1150 kg traveling at a velocity of 9.50 m/s.  (3 points for work, answer, unit)



b) The box below represents the car.  Draw and label the force arrows on the car traveling at a constant velocity. (8 points for arrows and label)




c) If the car traveling slams into a stationary car with a mass of 1050 kg, what is the final velocity of the stationary car and moving car combined after impact?  (3 points for work, answer, unit)



d) Predict how the answer to c would be different if it ran into a truck with a greater mass and explain why. (2 points)



9) A 30.0 kg boy and a 25 kg girl are on frictionless ice.  The boy pushes the girl who moves away at a velocity of 1.0 m/s.  What is the boys speed?  (3 points for work, answer, unit)



10) Mr. Alwaysright is riding on a 7.0 kg cart.  The cart and Mr. Alwaysright are moving east at 3.0 m/s.  Mr. Alwaysright leaps off the cart and hits the ground at 6.0 m/s eastward, relative to the ground.  Calculate the final velocity of the cart after he jumps. (3 points for work, answer, unit)





11) Below is a list of Cars with 2 of the 3 variables in the momentum equation.  
	Car 
	Mass
	Velocity
	Momentum

	A
	
	25.0 m/s
	24,400 kg m/s

	B
	1150 kg
	18.0 m/s
	

	C
	1240 kg
	
	27,300 kg m/s

	D
	1390 kg
	15.0 m/s
	

	E
	1850 kg
	
	25,900 kg m/s



a) Find the missing variable for each car.
	Car A

	Car B

	Car C

	Car D

	Car E

b) What causes Car C to have a greater momentum than Car E?



