
Math 2400: Calculus 3 Quadric Surface Decision Tree

Case 1: All variables are squared.

First, rearrange the equation so that all the variables are on the left and the constant on the right is non-negative:

Ax2 + By2 + Cz2 = D where D ≥ 0.

• If D = 0 and the coefficients on the left hand side differ in sign, it is a cone.

• If D > 0 and all of the coefficients on the left hand side are positive, it is an ellipsoid.

• If D > 0 and two of the three coefficients on the left hand side are positive, it is a hyperboloid (one
sheet).

• If D > 0 and one of the three coefficients on the left hand side is positive, it is a hyperboloid (two sheets).

Case 2: One variable is not squared.

Rearrange the equation to solve for the non-squared variable. For example,

z = Ax2 + By2.

• If the coefficients on the squared variables are both positive, it is an (elliptic) paraboloid.

• If the coefficients on the squared variables have different signs, it is a hyperbolic paraboloid.
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