
Multivariable
3d Coordinate System

1. Plot the point 𝑃(4, 3, 1)

Distance Formula
The distance between the points and is:𝑃
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Cylindrical surfaces
An equation that only two of the variables and represents a curve when graphed in𝑥,  𝑦, 𝑧

and a cylindrical surface when graphed in .ℝ2 ℝ3

To graph the cylindrical surface, first graph the equation in the coordinate plane of the two
variables and then translate that graph with respect to the axis of the missing variable.

2. Sketch the graph of the parabolic cylinder in𝑦 = 𝑥2 + 1 ℝ3
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3. Sketch the graph of the elliptic cylinder in𝑦2

4 + 𝑧2

25 = 1 ℝ3

4. Let be the graph of in .𝑆 𝑥2 + 𝑧2 − 8𝑧 + 12 = 0 ℝ3

a. Describe and sketch a graph of the surface𝑆

b. What is the intersection of with the plane?𝑆 𝑥𝑧 −

c. What is the intersection of with the plane?𝑆 𝑦𝑧 −

d. What is the intersection of with the plane?𝑆 𝑥𝑦 −
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Plane
The equation of a plane is of the form where and are𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 = 𝑑 𝑎,  𝑏,  𝑐, 𝑑
constants.

5. Find the points where the plane intersects the coordinate axis.3𝑥 + 5𝑦 + 2𝑧 = 30
Sketch a graph of this plane.

Sphere
An equation of a sphere with center and radius is𝐶(ℎ, 𝑘, 𝑙) 𝑟

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 + (𝑧 − 𝑙)2 = 𝑟2

6. Find an equation of a sphere with center at and radius of(3,  4,  − 1) 7.

7. Use the sphere to answer the following.(𝑥 − 3)2 + (𝑦 − 4)2 + (𝑧 + 7)2 = 25
a. Find the intersection of the sphere and the coordinate plane.𝑥𝑧

b. What is the distance from the center of the sphere to the plane?𝑥𝑧 −

c. How far is the center from the x-axis?
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8. Find the center and radius of the sphere .2𝑥2 + 2𝑦2 + 2𝑧2 + 8𝑦 − 6𝑧 = 4

9. Describe the following region of represented by the equationsℝ3

𝑥2 + 𝑧2 = 10,  𝑦 = 4


