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Distance Formula p
The distance between the points P ,(x,,y,,z,) and P,(x,,y,,2,) is:
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Cylindrical surfaces
An equation that only two of the variables x, y, and z represents a curve when graphed in

R? and a cylindrical surface when graphed in 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 y = x* + 1 in R3
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3. Sketch the graph of the elliptic cylinder %2 + & in R3
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4. Let S be the graph of x? + z2 12=0in R". 2
a. Describe S and sketch a graph of the surface
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b. What is the intersection of S with the xz - plane?
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¢. What is the intersection of S with the yz — plane?
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d. What is the intersection of S with the xy — plane?
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Plane
The equation of a plane is of the form ax + by + cz = d where a, b, ¢, and d are constants.

5. Find the points where the plane 3x + 5y + 2z = 30 intersects the coordinate axis.

Sketch a graph of this plane.
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Sphere
An equation of a sphere with center C(h, k,I) and radius r is

x-h+ -k +@E-D*=r
6. Find an equation of a sphere with center at (3, 4, — 1) and radius of 7.

(x-D* + (y-H* +C%+Dz =49

7. Use the sphere (x — 3)* + (y — 4)* + (z + 7)* = 25 to answer the following.
a. Find the intersection of the sphere and the xz coordinate plane.
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b. What is the distance from the center of the sphere to the xz — plane?

centem (3,4, =7) y Ccomtrols  hows o Qi

Lrom -
H omds o xR plmt

c. How far is the center from the x-axis?
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8. Find the center and radius of the sphere 2x* + 2y? + 222 + 8y — 6z = 4.
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9. Describe the following region of R® represented by the equations
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