PH200 Physics : Momentum: Information transfer
Student Instructions:

Read Question 3 and then answer these questions. 

Read each statement carefully. Write down True or False for each statement. The words may be slightly different but the idea must be the same. Look carefully for evidence for your decision. If a statement is “false”, write a “true’ statement for it. Be ready to share once completed. 

	
	T/F
	Evidence/ Corrected statement/s

	1. The wagon has a mass of 1000kg.


	
	

	2. The wagon applies a force of 250N.


	
	

	3. The engine is initially at rest.


	
	

	4. The force has been applied for 4.0s

	
	

	5. The initial total momentum of Wagon1 is zero.  
	
	

	6. The impulse on Wagon 1 is half the change in total momentum.
	
	

	7. The change in momentum of Wagon1 is the same as its final momentum.  
	
	

	8. When Wagon 1 collides with Wagon2, the total momentum of  the 2 wagons increases.
	
	

	9. When Wagon 1 collides with Wagon2, their combined velocity decreases.
	
	

	10. Wagon 1 colliding with wagon 2 is an example of an elastic collision. 
	
	


	QUESTION 3

Shunting Wagons (NZIP 2002 Q4)
In railway yards “shunting” is the name given to hooking up the wagons together to form a train. A wagon of mass 1000kg is initially at rest. It is being pushed by an engine with a constant force of 250N for a time of 4.0 seconds as shown in the diagram.
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Ignore the effects due to friction for the following questions.



	3a
	Calculate the size of the impulse on the wagon.

	3b
	Assuming that the wagon moves at a constant velocity, what is the momentum of the wagon

	The 1000kg wagon now collides with a second wagon of mass 3000kg. During collision both wagons lock together almost instantly and move forward as shown in the diagram.
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	3c
	Calculate the velocity of the wagons just after collision

	QUESTION 4

crashing about (NZIP 2000 Q5)
(16 marks)

Crashing about in the jungle.
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	4a
	Tarzan is swinging through the jungle, and he collides with a tree trunk. Describe the relationship between the force on Tarzan’s body due to hitting the tree, and the force on the tree due to Tarzan’s body hitting it

	4b
	Write two conditions necessary for momentum to be conserved in a collision.

	Crashing about in town.


Car makers build many safety features into their cars.  Some stress these features in advertisements, so that many people will have heard of “crumple zones”, “rigid steel safety cages” and “side intrusion beams”.  Seat belts have also led to increased safety.  The crumple zones in a car are the engine compartment and the boot. These are designed so that they crumple or collapse in a serious collision, and the impact is spread over a longer time. The safety cage is a cage of strong steel bars around the passenger space, hidden in the body of the car.

	Crash testing of cars produced the following data. During crash testing, cars are driven into a solid concrete wall, which does not move at all during the collision
	[image: image7.bmp]


	Car

Mass (kg)

Velocity on impact (ms-1)

Crumple Zones

Time for car to stop in collision (s)

A

915

10.0 

Yes

4.40

B

1250

7.32

No

0.44



	4c
	What is the momentum of car A before it hits the wall?

	4d
	What is the momentum of car A after the collision?

	In another run with a similar car to car A, the change in momentum was 17500 kgms-1 and the collision lasted 3.82 s.

	4e
	Calculate the average force exerted by the wall in stopping the car.  Round your answer appropriately

	4f
	Estimate what the force would be if this car had no crumple zones built in

	4g
	Choose one of:     rigid steel safety cage,  side intrusion beams, or seat belts
Using the word “force” in your answer, write a sentence explaining how your chosen system makes the car safer for the driver in a collision

	4h
	The front seat passenger in car B is holding a 9.5 kg child, who is not secured. They have just 0.040 s to stop the child hitting the windscreen at 7.32 ms-1 . Calculate the force the passenger would have to exert on the child, and comment on the ability of the passenger to produce this force, or its effect on the child.


PH200 Physics : Momentum: Information transfer

Student Instructions:

Read Question 4 and then answer these questions. 

Read each statement carefully. Write down True or False for each statement. The words may be slightly different but the idea must be the same. Look carefully for evidence for your decision. If a statement is “false”, write a “true’ statement for it. Be ready to share once completed. 

	
	T/F
	Evidence/ Corrected statement/s

	1. The concrete wall has zero velocity during the tests.

	
	

	2. Car A is lighter than Car B.

	
	

	3. Upon impact, Car A was travelling slower than Car B. 

	
	

	4. Car A has the same momentum as Car B.


	
	

	5. Car A took longer to stop than Car B.


	
	

	6. The time taken for a car to come to a stop takes longer if it has the Crumple zone. 


	
	


	3a
	


	2
	
	

	3b
	1000 Ns or 1000 kgms-1
	2
	
	

	3c
	


	2
	
	

	4a
	the forces are equal and opposite
	
	
	

	4b
	No friction or friction ignored (between Tarzan & tree)

No external net force (Tarzan not accelerating)
	
	
	

	4c
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	4d
	car stopped, so p = 0
	
	
	

	4e
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	4f
	about 10 times bigger as time will be 1/10 that from data in table
	
	
	

	4g
	rigid steel safety cage-can withstand a greater force than a similar collision produces. This happens without intrusion into the area where people sit and so causes them less damage.

side intrusions beams.- Momentum is changed over a longer period (from max to zero) and so can withstand a greater force :than a collision produces greater force.

seat belts stretch,- so reducing the maximum force as collision lasts longer
	Explanation is ‘sane’

“force” used appropriately
	2
	2

	4h
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	5a
	100kgms-1
	
	
	

	5b
	100kgms-1 to the left
	2 Mentions or implies mtm is conserved
	
	

	5c
	1ms-1 to the left
	
	
	

	5d
	40s
	
	
	

	5e
	Mass of spaceship + Louisa =2000kg
	
	
	

	5f
	Mass of spaceship = 1900kg
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total opportunities:
	A1:  6  

A2:  6 + 1 R
	M1:  6 + 1R

M2:  6
	E1:  3

E2:  3

	Judgement Statement
	Total of 6  including 3 from each category
	Achieved plus a total of 6 including 3 from each category
	Merit plus a total of 3 including 1 from each category


Crumple Zone
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