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 Chapter 3
Newton’s Law at Work 
	
	
	Answer
	Extra information
	Mark

	1
	a
	Δ PE = mg Δh = 0.59 MJ
	
	2

	
	b
	½ mv2 = 0.59 MJ 

v = √(2 x 0.59 x 106 / 1200) = 31.3 ms-1
	Always include the extra s.f in “show that” questions, it proves you haven’t just copied the answer!
	2

	
	c
	KE = 375 000 so work = 590 – 375 = 215 kJ
	
	2

	
	d
	Work = force x distance moved 

F = 215 000 / 150 = 1433  N = 1.43 kN,
	
	2

	Total marks
	8

	2
	a
	Gravitational potential at a point is the work done in taking a unit mass (1 kg) from infinity to that point.
	
	2


	
	b
	Negative energy because the energy is defined to be zero at infinity. If work is done on the mass to pull it to infinity, it has gained energy and must have had negative energy in the first place.
	
	2

	
	c
	Escape velocity is the velocity that a mass requires if it is to move from the Earth’s surface to infinity, with no further input of energy.
	
	2

	
	d
	½ mv2 = m x 6.7 x 107  

V = 11.6 km s-1
	
	2

	                        Total marks
	8

	3
	a
	Circumpolar orbits go over each pole, so that in between orbits the Earth has rotated on its axis and the satellite passes over a different section of the Earth.  Weather satellites eventually cover the Earth in this way.  Also these orbits are lower so that higher resolution images may be gathered.

Geostationary orbits have a period of 24 hours and stay in the same direction relative to a point on the Earth’s surface.  Satellite aerials can be aligned once and do not need to track the satellite.
	
	2

2

	
	b
	T = 2πr / v 

v = 2πr /T

v2/r = g = GM/r2
v2 =GM/r = 4π2r2 / T2 

r3 = GM T2 / 4π2
r3 = 6.67 x 10-11 x 6 x 1024 x (100 x60)2 / 4π2
r = 7.15 x 106
Earth radius = 6.4 x 106 m  So height of orbit = 750 km 
 
	
	1

1

1

1

1



	Total marks
	9

	Total for test paper
	25
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