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Energy Transformations


•	 Falling water releases stored ‘gravitational 
potential energy’ turning into a ‘kinetic energy’
of motion. 

•	 Human beings transform the stored chemical 
energy of food into ‘catabolic energy 

•	 Burning gasoline in car engines converts 
‘chemical energy’ stored in the atomic bonds of
the constituent atoms of gasoline into heat 



Energy Transformations


•	 Stretching or compressing a spring stores 
‘elastic potential energy’ that can be released 
as kinetic energy 

•	 kinetic energy, gravitational energy, heat 
energy, elastic energy, electrical energy, 
chemical energy, electromagnetic energy, 
nuclear energy, or mass energy. 



Energy Transformations


• Energy is always conserved 

• converted from one form into another 

• ‘initial state’ that transforms into a ‘final state’. 


, , ∆Ei ≡ E final i − Einitial i 

• Conservation of energy 
N 

∆ +  ∆  E2 + ... =∑∆Ei = 0E1 
i=1 



System and Surroundings


E∆ system +  ∆  Esurroundings = 0




Kinetic Energy


• positive scalar quantity 

1 2K = mv  
2 

• SI unit is defined to be a Joule  


2 −21 J ≡ 1kg  ⋅ m ⋅ s



PRS Question 1


Compared to the amount of energy required to 
accelerate a car from rest to 10 miles per hour, 
the amount of energy required to accelerate the 
same car from 10 mph to 20 mph is 

1) the same 
2) twice as much 
3) three times as much 
4) four times as much 



PRS Question 2


Consider two carts, of masses m and 2m, at rest
on an air track. If you push first one cart for 3 s
and then the other for the same length of time,
exerting equal force on each, the kinetic energy
of the light cart is 

1) larger than 
2) equal to 
3) smaller than 

the kinetic energy of the heavy car.




Work Done by Constant Force


Definition: Work done by a Constant 
Force 

The work done by the constant force 
acting on the body is the product of the 
component of the force in the direction 
displacement with the displacement, 

Wapplied = F ∆xx 



PRS Question 3


A ball is given an initial 
horizontal velocity and 
allowed to fall under the 
influence of gravity, as 
shown below. The work 
done by the force of 
gravity on the ball is: 

1) positive 

2) zero 
3) negative 



PRS Question 4


A comet is speeding along a 
hyperbolic orbit toward 
the Sun. While the comet 
is moving away from the 
Sun, the work done by 
the Sun on the comet is: 

1) positive 

2) zero 
3) negative 


