8364D  classical physics                                                                                                                                       


ACTIVITY 12
NEWTON’S  SECOND  LAW  OF  MOTION   

AIM: To use Newton’s Second Law of Motion to explain various motions.

BACKGROUND: The relationship between forces and the way objects move was described clearly for the first time by Sir Isaac Newton in his three Laws of Motion.

NEWTON’S  SECOND  LAW  OF  MOTION  states:
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METHOD:  Consider the following situations and answer the questions below.
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1. ( How do they achieve it?
2. ( In terms of Newton’s Second Law, would the best pole vaulters be large and heavy, or thin and wiry?
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1. ( Why is minimum mass needed?
2. ( How is this achieved?
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1. (  Why does the space shuttle have rockets attached to the shuttle which can be ejected from the shuttle as the fuel in each rocket is used?
2. (  If a rocket uses 12 000 kg of fuel each second to provide a constant thrust, why does acceleration increase?
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( MORE QUESTIONS ON NEWTON’S SECOND LAW OF MOTION:

1. What force is required to accelerate a 1.2 kg trolley at 3.0 m s-2?

2. What force accelerates 15 kg at 1.5 m s-2?

3. What force is required to accelerate a mass of 8 kg from rest to 25 m s-1 in 5 seconds?

4. What force is needed to decelerate a car of mass 1 tonne (1000 kg), from 15 m s-1 to rest in 2 seconds?

5. What acceleration is given to a mass of 14 kg by a force of 98 N?
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SITUATION  3:  Space shuttle.








SITUATION  2:  to achieve maximum acceleration with a dragster, tremendous thrust (force) is required.


























ANOTHER WAY OF EXPRESSING NEWTON’S SECOND LAW IS BY USING THE CONCEPT OF CHANGE IN MOMENTUM


newton’s second law states that the rate of change of momentum of an object is directly proportional to the applied force.





		� EMBED Equation.3  ���


What is the connection between � EMBED Equation.3  ��� and � EMBED Equation.3  ���


Well   � EMBED Equation.3  ��� but we know that � EMBED Equation.3  ���  therefore  � EMBED Equation.3  ���





sometimes we use  � EMBED Equation.3  ���  and at other times we use � EMBED Equation.3  ��� depending on the data
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SITUATION  1:  a pole vaulter needs maximum acceleration off the ground to gain the height required to clear the bar.  he therefore needs maximum thrust (force).





when an unbalanced force acts on a body it produces an acceleration in the direction of the force.  


this acceleration is directly proportional to the force and inversely proportional to the mass of the object .








MATHEMATICAL STATEMENT OF NEWTON’S SECOND LAW OF MOTION: 





if � EMBED Equation.3  ���  and � EMBED Equation.3  ��� then � EMBED Equation.3  ���  or more usually expressed as � EMBED Equation.3  ���





where F is the force in newtons (N);  m = mass in kilograms (kg) 


and  a is acceleration in metres per second squared (m s-2)





a force of 1 newton is that force which acting on a 1 kg mass will produce an acceleration of 1 m s-2 





example:  A spaceship deep in space has a mass of 2500 kg.  What force is required to accelerate it at a rate of 5.00 m s-2?





F = ?                                     	F  =  m a


m = 2500 kg			F  =  2500  x  5.00


a  =  5.00 m s-2		F  =  12 500 N  
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