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 Chapter 4
Newton on the Move
	
	
	Answer
	Extra information
	Mark

	1
	a
	F =Drag force

η = viscosity

r = radius

v = terminal velocity
	½ mark each. Round down.
	2

	
	b
	F in newtons = kg ms-2,  v = ms-1 and r in m 

Gives η in Nm-2s   OR Pascal seconds.

	
	1
1

	
	c
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Initially weight > drag and ball accelerates

Drag increases with speed

Until drag = weight and terminal velocity is reached.
	1 mark for initial straight line.  1 mark for showing graph reaching terminal velocity.


	2

3

	
	d
	mg =6πηrv

v = 3.92 x 10 -3 / 6πηr  = 0.122 ms-1
	
	2

	
	e
	Streamline flow (no turbulence)

Upthrust is negligible (Density of lead much greater than density of glycerine)
	
	2

	Total marks
	11

	2
	
	Time the trolley as it moves down the track.

Calculate the speed of the trolley

Find the mass of the trolley and hence find its momentum  ( =mass x velocity)

This must be equal to the initial momentum of the pellet.

Weigh the pellet, and hence find its speed
	Any 4 points
	4

	                      Total marks
	4

	3
	a
	P =hρg + A = 0.4 x 13 500 x 9.8 + 1.01 x105
= 1.53 x 105 Pa 
	
	3

	
	b
	Force = pressure x area = 5.05x105 x 7.55 x 10-4 =380 N
	
	2

	Total marks
	5

	4
	a
	Weight in air = Volume x density x g

= 
3.02 N

Difference = up thrust = 0.396 N

= weight of fluid displaced

= Vol x density x g , so density = 1500 kg m-3
	
	5

	Total marks
	5

	Total for test paper
	25
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