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Chapter 7
Energy and Energy Transfer
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Energy Concept
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Most important concept in science and engineering.

Fuel for transport, heating, electricity, food .

Newton’s laws enables us of solving many problems, 
however, yet there is a wide range of problems that can not 
be solved easily using such laws.

When the force acting on object is not constant (hence the 
net acceleration).

The previous approach is called particle approach, while the 
approach developed here is a system approach.
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Systems and Environment
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System is a part from the universe that satisfy the following:

Any system has an imaginary boundary that divides the 
universe to System (inside the boundary) and environment 
(outside the boundary). 

system

Boundary 

Environment  
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Work Done By a Constant Force
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Example
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Work done by a variable force
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We cannot evaluate the work by using

Because the force F is not constant during the displacement 
Δr.

Consider a very small displacement  Δx, It can be assumed 
safely that the force can be approximated as a constant 
value during the small displacement, the work for this small 
displacement is 

we can divide xi to xf  displacement to small displacements 
as shown in the figure, To find the total work take the 
summation

Important note: the force and the displacement are in the 
same direction here (all in the positive x direction)
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Example
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Or the work = area under the Fx graph
= area of the rectangle and                                     

triangle 
= 5 x 4 + 0.5 x 5 x 2
= 25 J
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Work done by a spring
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Common example for a force varies with position

Consider the work done by a spring from 

xi = -xmax to xf = 0

And generally the work done by the spring experience a 
displacement from xi to xf
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Example
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Kinetic Energy and Work-Kinetic 
Energy Theorem 

When doing work, the speed of an object could change

The kinetic energy (K) is defined as: 

Net force
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Example

Dr. Feras Fraige Physics I Version 1 



12

Power
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Power is the time rate of energy transferred (work).

The average power is 

And the instantaneous power is 

The unit of power is Watt, sometimes horsepower (hp) is 
used     1 hp = 746 W

kWh is a unit of energy = 1000 x 3600 J = 3.6 x 106 J
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Example
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