
Section 9.7
Cylindrical and Spherical Coordinates

Monday, May 6, 13



Polar Coordinates
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Cylindrical 
Coordinates

Monday, May 6, 13



Cylindrical 
Coordinates
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Converting 
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Example
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r=c
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z=r
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Spherical Coordinates
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Spherical Coordinates
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Converting 
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Example
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ρ=c
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θ=c φ=c
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Activities

Describe Me

Mathematica: 
Coordinates
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Section 10.1
Vector Functions and Space Curves
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What is a Vector Function?
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Vector Functions and
Parametric Equations

r(t)=<t,t2>

x(t)=t
y(t)=t2

y=x2

Maple: Parametric 
Graphs

plot([x(t),y(t),t=a..b])
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Examples
Monday, May 6, 13



Problems
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Problems

y = x

y = x
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3D Example
x=1+t

y=2+5t

z=-1+6t

Line

direction <1,5,6>

through point 
P(1,2,-1)

r(t)=<1+t, 2+5t, -1+6t>
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Using Surfaces to Graph 
Vector Functions

r(t)=<cos(t),sin(t),t>

lies on x2+y2=1
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Projections
r(t)=<cos(t),sin(t),t>
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Using Surfaces to Graph 
Vector Functions

r(t)=<t,t2,t3>

cylinder: y=x2

cylinder: z=x3

Intersection of the 
two cylinders

Show Maple
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Traces r(t)=<t,t2,t3>
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Traces and Projections

Handout: Projections
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Spacecurve Problems

Mathematica: Space 
Curves and Surfaces
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Section 10.2
Derivatives and Integrals of Vector Functions
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Derivatives
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Geometry
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Tangent Vector

T t( ) = ʹ′r t( )
ʹ′r t( )
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Theorem
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Differentiation Rules
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Tangent Vector
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Vector pointing in 
direction tangent 
to the curve at the 

point t0
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Theorem
If a vector function has constant 
length, then its derivative is 
perpendicular to the vector
Example: r(t)=<cos(t),sin(t)>
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Unit Tangent
The Unit Tangent has constant length 1.
The only quantity that changes over 
time is its direction.
Abs(dT/dt) measures the rate of change 
of the direction of the unit tangent 
vector.
Example: r(t)=<t3,t6>
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Integrals

Monday, May 6, 13


