
Chapter 2.8 
 

Q1 (a) The average acceleration is defined as 
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Q2 (a) The centripetal acceleration is 2
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Q3 The centripetal acceleration is 22
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Q4 The time to complete one revolution is T. Thus the number of full revolutions per 

second is 
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Q9 (a) Let v be the speed on the flat part of the road before the loop is entered. At the 
top the net force on the cart is its weight and the normal reaction force from the road, 

both directed vertically downwards. Then, mg
R
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 where u 

is the speed at the top. For the cart not to fall off the road, we must have 0>N  i.e. 
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2 . From conservation of energy, 22
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Q10 The speed of rotation around the sun is 
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Q11 A point on the surface of the earth covers a circle of radius !cosR  where R is 
the radius of the earth and !  the latitude. Hence the acceleration is 
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earth would have two parts. The acceleration due to gravity 2
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directed as shown (in a diagram that is definitely not to scale). 

 

 
 
Taking components, 2
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Q12 The tension in the string must equal the weight of the hanging mass i.e. T = Mg . 

The tension serves as the centripetal force on the smaller mass and so T = m
v
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Q13 (a) A diagram is: 
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Since the lengths of the strings are equal and they make a right angle, !
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Putting numbers in, these simplify to 
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Q15(a) By conservation of energy, 2
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R + mg = m
v
2

r
! R = m

v
2

r
" mg . The speed at the top is found from energy 

conservation as  

mgH =
1

2
mv

2
+ mg(2r)! v

2
= 10 " 240 # 2 "10 " 60 = 1200 . Hence 

R = 60 !
1200

30
" 600 = 1800 N . (c) Using asuv 2

22
!=  we get 402500

2
!"= a  and 

so 2

2

sm30
402

50 !
=

"
=a  (some passengers will be fainting now, assuming they are 

still alive!). 
 

Q16 (a) By conservation of energy, 2
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Q19 A diagram is: 
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The components of the weight are !sinmg  tangent to the circle and !cosmg  radially 
towards the center. The net force in the radial direction is therefore Nmg !"cos  
where N is the normal reaction force. The ball has fallen a distance !cosRR "  and so 
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When 0!N  the ball will fall off the big sphere, i.e. when 
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