Rockets, Newton’s Laws and Energy

Part I

Throughout the “story” of the rocket’s launch energy takes many forms.  Here are some of them.  

Number them in the blanks in the actual order they occur in the rocket’s flight.

_______The water and the rocket have kinetic energy as they move away from each other.

_______The rocket transfers kinetic energy to the earth when it hits the earth.

_______The rocket gains kinetic energy as gravity does work on it. 

_______The rocket gains gravitational potential energy as it goes higher and higher and the rocket loses kinetic energy as gravity slows it down.

_______Energy is stored in the pumper’s body in the form of chemical potential energy.

_______The compressed air does work on the water and the rocket as it pushes them.

_______The rocket loses kinetic energy as it gives kinetic energy to the air molecules, which the rocket hits.

_______Heat is made as parts of the pump and molecules in air rub against each other. 

_______Potential energy is stored in the rocket in the form of compressed air.

_______The pumper uses kinetic energy as he moves his arm up and down.

During which stages is useful energy lost?

How can we say energy is conserved if the rocket has no height and no velocity at the end?

Part II

All three of Newton’s Laws are involved in explaining how the rocket works and why it continues on upward even when the water is no longer shooting out the back.  

In the space below explain the importance of each of the laws and how they can be applied to explain the behavior of the rocket.

Newton’s First Law – The Law of Inertia

Newton’s Second Law – The Law of Acceleration

Newton’s Third Law – The law of Action and Reaction

