Calculus III - Unit One Review Guide

Scalar quantity – magnitude

Vector quantity – magnitude and direction

Vectors


Represented by directed line segments
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 – P is the initial point; Q is the terminal point; order matters
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- magnitude; length; norm; always positive


Component form



[image: image4.wmf]v

 = 
[image: image5.wmf]2

1

,

v

v



If 
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 = 1, 
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 is a unit vector.

Unit vectors
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Standard Unit Vectors
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Parallelism

Two nonzero vectors 
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 and 
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 are parallel if there is some scalar c such that 
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Collinearity



Distinct points P, Q and R are collinear if 
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 and 
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 are parallel

Distinct points P, Q and R are collinear if [
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 EMBED Equation.3  [image: image22.wmf]Q
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] is not invertible. (No proof, just theory;   :-P)
Three-dimensional Coordinate System

Three coordinate planes



xy-plane



xz-plane



yz-plane


8 octants


d = 
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Equation of a sphere: 
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Dot Product
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Properties
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Derived from the law of cosines
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Corollary
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Orthogonality


The vectors 
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and 
[image: image35.wmf]v

are orthogonal if 
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Direction Cosines
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 is the angle between 
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 is the angle between 
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[image: image46.wmf]g

 is the angle between 
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Projection
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Cross Product
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Properties
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Geometric Properties
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 are scalar multiples of each other.
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Triple Scalar Product
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Volume of a parallelepiped




A = 
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are adjacent edges

Lines in Space

Direction numbers = components of direction vector

A line L parallel to the vector 
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 is represented by the parametric equations:



x = x1 + at



y = y1 + bt



z = z1 + ct


Symmetric equations
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Standard form
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General form
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Angle between two planes
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Distances


Distance between a point and a plane
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Distance between a point and a line
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Surfaces


Quadric Surface



Ax2 + By2 + Cz2 + Dxy + Exz + Fyz + Gx + Hy + Iz + J = 0


Six “basic” shapes



Ellipsoid – typically crack when dropped from heights greater than 4 meters


Hyperboloid of one sheet



Hyperboloid of two sheets



Elliptic cone



Elliptic paraboloid



Hyperbolic paraboloid - salty
Space Curves and Vector-Valued Functions

Plane
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Space
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Domain is the intersection of the domains of the component functions f,g,h
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Continuity

A vector-valued function 
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 is continuous at the point given by t = a if the limit of 
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A vector-valued function r is continuous on an interval I if it is continuous at every point in the interval.

Derivatives
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Properties
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If
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Integration

If 
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where f, g, h are continuous on [a,b], then the indefinite integral of 
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And its definite integral over the interval 
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t

a

£

£

is



[image: image103.wmf]

 EMBED Equation.3  [image: image104.wmf]k
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Position, Velocity, Acceleration, [Jerk]!


Position = 
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Velocity = 
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Acceleration = 
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Jerk = 
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Speed = 
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Projectile Motion
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Tangent Vectors and Normal Vectors

Let C be a smooth curve represented by 
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 on an open interval I. The unit tangent vector 
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Let C be a smooth curve represented by 
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 on an open interval I. If 
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Tangential and Normal Components of Acceleration
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Arc Length

If C is a smooth curve given by 
[image: image125.wmf]k
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, on an interval [a,b], then the arc length of C on the interval is
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Let C be a smooth curve given by 
[image: image127.wmf])

(

t

r

 defined on the closed interval [a,b]. For 
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If C is a smooth curve given by: 
[image: image130.wmf]k
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 where s is the arc length parameter, then
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Curvature

Let C be a smooth curve (in the plane or in space) given by 
[image: image132.wmf])
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, where s is the arc length parameter. The curvature K at s is given by



[image: image133.wmf])

(

'

s

T

ds

T

d

=

=

k





[image: image134.wmf]3

)

(

'

)

(

"

)

(

'

)

(

'

)

(

'

t

r

t

r

t

r

t

r

t

T

´

=

=

k


If C is the graph of a twice differentiable function given by 
[image: image135.wmf])
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, then the curvature K at the point (x,y) is given by
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The circle passing through point P with radius 
[image: image138.wmf]k
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is called the circle of curvature if the circle lies on the concave side of the curve and shares a common tangent line with the curve at point P.
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