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 Chapter 2
Newton’s Universe 
	
	
	Answer
	Extra information
	Mark

	1
	a
	An object will move with uniform velocity,

unless acted upon by an external resultant force.
	
	1

	
	b
	Momentum is the product of mass and velocity, p = mv.

Resultant  means the overall, or net, force.  The sum of all the forces acting on it.
	
	1
1

	
	c
	The passenger is not “thrown forward”, he/she merely continues at uniform velocity in accordance with Newton’s first law.

The passenger does not travel with a force of 

3 ½ tonnes, though it may take that force to bring him/her to a stop, calculated using Newton’s second Law. 
	
	2

2

	Total marks
	    7

	2
	a
	Impulse is the product of Force and the time for which it acts.
	
	1

	
	b
	A long follow-through increases the contact time between the foot and the ball.

This increases the impulse

Which leads to a bigger change in momentum.
	
	3

	
	c
	Ft =Δp   Δp=0.044 x 64 =2.82 Ns   or  (kg ms-1 )

F = 2.82 / 0.001 = 2820 N
	
	2

	
	d
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The area under the graph is equal to the average force x time.
	Rises to a max and then falls.  Roughly symmetrical 
	3

	      Total marks
	9


	3
	a
	g = 9.81 Nkg-1 means that the gravitational field strength is such that each kg of mass weighs 9.81 N.

For a freely falling mass m in Earth’s gravity, the force is mg .

Since this is the resultant force, Newton’s second law gives F=ma

ma =mg,  And since inertial mass and gravitational mass are numerically equal, a = g, so g can have units of ms-2  

	Einstein showed in his General Theory of Relativity that an accelerating frame of reference is equivalent to a gravitational field.  
	4

	
	b
	Inverse-square law means that F is proportional to  

1/ distance-squared.  

e.g. Doubling the distance means that F drops to ¼ of its value.
	
	2

	
	c
	Distance goes from R  ( 7R 

So g goes from  g to g/49

=9.81/49 = 0.200 Nkg-1
	
	3

	Total marks
	    9

	Total for test paper
	25
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