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Chapter (6)
Work, Energy and Power 

6.1 Work

rFW D=  .

Unit:

1 J = N. m

If F and r in the same direction the work done is positive W>0

If F and r in the opposite directio n the work done is negative W<0
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·Work can be positive, negative, or zero. The sign 
of the work depends on the direction of the force 
relative to the displacement

·Work positive: W > 0 if 90° >q> 0°

·Work negative: W < 0 if 180° > q> 90°

·Work zero: W = 0 if q= 90°

·Work maximum if q= 0°

·Work minimum if q= 180°

Work: + or -?
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In all four cases, the force has the same magnitude, and the 

displacement of the object is to the right and of the same 

magnitude. Rank the situations in order of the work done by 

the force on the object, from most positive to most negative.
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How much work was done? A person pushes with a 110 N force 

for a distance of 30 m. 

W = F r

W = ( 110 N ) ( 30 m   )

W = 3300  N m

ÅNote: If force and displacement are in theé 

ïSame directions, + W

ïOpposite directions, - W

ïPerpendicular directions, W = 0
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A man cleaning a floor pulls a vacuum cleaner with a force of magnitude 

F = 50.0 N at an angle of 30.0Áwith the horizontal. Calculate the work 

done by the force on the vacuum cleaner as the vacuum cleaner is 

displaced 3.00 m to the right
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A man cleaning a floor pulls a vacuum cleaner with a force of magnitude 

F = 50.0 N at an angle of 30.0Áwith the horizontal. Calculate the work 

done by the force on the vacuum cleaner as the vacuum cleaner is 

displaced 3.00 m to the right
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Work - graphing
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Chapter (6)
Work, Energy and Power 

6.1 Work

6.2 Kinetic Energy

P

K=K 0+W(grav)

ñThe final kinetic energy of an object is equal to its initial 

kinetic energy plus the total work done on it by all the 

forces acting upon itò.

Note: Work and kinetic energy have the same dimensions and 

units
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Work is related to kinetic energy

When work is done by a net force on an object and 
the only change in the object is its speed, the work 
ÄÏÎÅ ÉÓ ÅÑÕÁÌ ÔÏ ÔÈÅ ÃÈÁÎÇÅ ÉÎ ÔÈÅ ÏÂÊÅÃÔȭÓ ËÉÎÅÔÉÃ 
energy

Speed will increase if work is positive
Speed will decrease if work is negative
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What acceleration is required to stop a 1000kg car traveling 28 

m/s in a distance of 100 meters?
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Chapter (6)
Work, Energy and Power 

6.1 Work

6.2 Kinetic Energy

P

P

6.3 Potential Energy and conservative forces
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Note: Units of Potential Energy are the 
same as those of Work and Kinetic Energy

ifgravity UUW -=-
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The Work-Energy Principle 

K=K 0+W(grav)

AA UKUK +=+

AEE=

ȰThe sum of the kinetic energy and the 
potential energy is called the total 

ñmechanical energy

UKE +=

The total mechanical energy is conserved and 
remains the same at all times

ffii mgymvmgymv +=+ 22
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Energy

Mechanical Non-mechanical

Light Sound HeatKinetic Potential

Linear

Rotational

Gravitational

Elastic

Electric

Magnetic
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* This energy cannot be converted 

back into other forms of energy

(irreversible).

* Work does depend on path.
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AA UKUK     0)1( +=+=W

Notes:
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