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Chapter One  

Polar Coordinates 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE 1: Find all the polar coordinates of the point P (2, /6). 

 

 

 

 

 

 

As in trigonometry,   is positive when measured 

counterclockwise and negative when measured clockwise. 
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Polar Equations and Graphs 
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Relating Polar and Cartesian Coordinates 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE 2:  
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EXAMPLE 3:  
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Graphing Polar Coordinate Equations 

Symmetry 
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Areas in Polar Coordinates 
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Chapter Two  

Vectors 

Some of the things we measure are determined simply by their 

magnitudes. To record mass, length, or time, for example, we need 

only write down a number and name an appropriate unit of measure. 

We need more information to describe a force, displacement, or 

velocity. To describe a force, we need to record the direction in 

which it acts as well as how large it is. To describe a body’s 

displacement, we have to say in what direction it moved as well as 

how far. To describe a body’s velocity, we have to know its direction 

of motion, as well as how fast it is going. In this section we show 

how to represent things that have both magnitude and direction in 

the plane or in space. 
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Vector Algebra Operations 
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Unit Vectors 
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The Dot Product 
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Orthogonal Vectors 
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The Cross Product 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



25 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26 
 

 

 

 

 

 

 

 

 
Torque 
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Lines and Planes in Space 

 

Lines and Line Segments in Space 
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An Equation for a Plane in Space 
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Chapter Three 

Partial Derivatives 
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Directional Derivatives and Gradient Vectors 
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Tangent Planes and Differentials 
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Chapter Four 

MULTIPLE INTEGRALS 
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Triple Integrals 

 

Example 1: 

 

 

 

 

 

 

 

 

Example 2 
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Example 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


