Knox Academy Higher Physics

Dynamics  Homework 3.

Answer all questions

	1.
	Car X is designed with a “crumple zone” so that the front of the car collapses during impact as shown.
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	A similar car Y, of equal mass is built without a crumple zone. In a safety test both cars are driven at the same speed into identical walls.
Which of the following statements is/are true during the collisions?

I    The average force acting on car X is 

      smaller than on car Y.

II   The time taken for car X to come to rest is 

      greater than that for car Y.

III The change in momentum of car X is 

      smaller than that of car Y.

	
	A
	I only

	
	B
	I and II only

	
	C
	I and III only

	
	D
	II and III only

	
	E
	I, II and III

	3.
	A golf ball, initially at rest, is hit by a club. The graph of the force of the club on the ball against time is shown.
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	A different type of golf ball of the same size and mass is now hit with the same club. This ball moves off with the same velocity as the first ball.

Which graph shows the force of the club on the second ball against time?
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	2.
	A golfer hits a ball of mass 5.0 X10-2kg with a golf club. The ball leaves the tee with a velocity of 80ms-1. The club is in contact with the ball for a time of 0.10s.

The average force exerted by the club on the ball is

	
	A
	6.25 X 10-4N

	
	B
	0.025N

	
	C
	0.4N

	
	D
	4N

	
	E
	40N


	4.
	A model car of mass 3kg, initially at rest, is acted upon by an unbalanced force F, as shown in the following force-time graph.
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	What is the momentum of the model car at time t= 3s?

	
	A
	0kgms-1

	
	B
	2.5kgms-1

	
	C
	5kgms-1

	
	D
	12.5kgms-1

	
	E
	15kgms-1

	6.
	The graph below shows the force which acts on an object over a time interval of 8 seconds.
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	The momentum gained by the object during the 8 seconds is

	
	A
	12Ns

	
	B
	32Ns

	
	C
	44Ns

	
	D
	52Ns

	
	E
	72Ns


	5.
	An object of mass 1.0kg hangs from a spring balance which is suspended on the inside of a small rocket, as shown below.
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	What is the reading on the balance when the rocket is accelerating upwards from the Earth’s surface at 2.0ms-2 ?

	
	A
	0N

	
	B
	2.0N

	
	C
	7.8N

	
	D
	9.8N

	
	E
	11.8N


	7.
	A horizontal force of 20N is applied to two wooden blocks of mass 3kg and 7kg. The blocks are in contact with each other on a frictionless horizontal surface.
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	What is the size of the horizontal force acting on the 7kg block?

	
	A
	20N

	
	B
	14N

	
	C
	10N

	
	D
	8N

	
	E
	6N


	8.
	The diagram below shows two vehicles P and Q on a linear air track.
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	Vehicle P, of mass 0.2kg, is projected with a velocity of 0.5ms-1 to the right along the linear air track.

It collides with vehicle Q, of mass 0.3kg, which is initially at rest.

After the collision, the vehicles move in opposite directions. Vehicle Q moves off with a velocity of 0.4ms-1 to the right.
	

	
	(a)
	Show that vehicle P rebounds with a speed of 0.1ms-1 after the collision.
	2

	
	(b)
	Calculate the change in momentum of vehicle P as a result of the collision.
	2

	
	(c)
	During the collision, a timing device records the time of contact between the two vehicles as 0.06s.
	

	
	
	(i)
	Calculate the average force acting on vehicle P during the collision.
	2

	
	
	(ii)
	Sketch a graph showing how the force on vehicle P could vary with time while the two vehicles are in contact.
	1

	
	
	
	(7)

	9.
	A force sensor is used to investigate the impact of a ball as it bounces on a flat horizontal surface. The ball has a mass of 0.05kg and is dropped vertically, from rest, through a height of 1.6m as shown.
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	(a)
	The graph shows how the force on the ball varies with time during the impact.
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	(i)
	Show by calculation that the magnitude of the impulse on the ball is 0.35Ns.
	1

	
	
	(ii)
	What is the magnitude and direction of the change in momentum of the ball?
	1

	
	
	(iii)
	The ball is travelling at 5.6ms-1 just before it hits the force sensor. Calculate the speed of the ball just as it leaves the force sensor.
	2

	
	(b)
	Another ball of identical size and mass, but made of a harder material, is dropped from rest and from the same height onto the same force sensor. Sketch the force-time graph shown above and, on the same axes, sketch another graph to show how the force on the harder ball varies with time. Numerical values are not required but you must label the graphs clearly.
	2

	
	
	
	(6)


20












































