
Calculus II Section 6-4: Quadric Surfaces

Question 5

The surface z = x2 + 4y2 − 2x + 8y + 7 is cut by the plane z = 10. Identify the surface, locate its vertex,
and find the semiaxes and area of the resulting planar region.

© 2026 Stem-Master.com, All rights reserved.



Calculus II Section 6-4: Quadric Surfaces

Question 5 – Solution

Strategy Complete squares in x, y; a horizontal cut of an elliptic paraboloid is an ellipse.

x

z

y

elliptic paraboloid

Standard form We obtain
z = (x− 1)2 + 4(y + 1)2 + 2.

Thus the surface is an elliptic paraboloid opening upward with vertex (1,−1, 2) .

Cut at z = 10 The boundary satisfies (x− 1)2 + 4(y + 1)2 = 8, or

(x− 1)2

8
+

(y + 1)2

2
= 1.

Its semiaxes are 2
√
2 and

√
2, so the enclosed area is π(2

√
2)(

√
2) = 4π .
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