Solutions Assignment 4 (Math V1101 - Calculus Il - Section 8) Fall 2013

4. Simnce z 1s missing from the equation, the horizontal
traces 4z? + ¢y = 4. z = k. are copies of the same
ellipse in the plane z = k. Thus the surface
42? +4* = 4 is an elliptic cylinder with rulings

parallel to the z-axis.
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7. Since z 1s missing, each horizontal trace zy = 1,
z = k, 1s a copy of the same hyperbola in the plane
z = k. Thus the surface zy = 1 is a hyperbolic

cylinder with rulings parallel to the z-axis.

13. 22 = y2 + 42% The traces in z = k are the ellipses y2 -+ 422 = k* The
traces in y = k are 2 — 422 = k? hyperbolas for k # 0 and two

intersecting lines 1f & = 0. Similarly, the traces m z = k are

z* — y* = 4k*, hyperbolas for k # 0 and two intersecting lines if k = 0.
‘We recognize the graph as an elliptic cone with axis the z-axis and vertex

the origin.
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14. 252% 4 4y® + 2> = 100. The traces in = = k are 4y® + z* = 100 — 25k,
a family of ellipses for |k| < 2. (The traces are a single point for |k| = 2
and are empty for |k| > 2.) Similarly, the traces in y = k are the ellipses
2522 4+ z° = 100 — 4k*, |k| < 5, and the traces in z = k are the ellipses

2522 + 4y® = 100 — k?, |k| < 10. The graph is an ellipsoid centered at the

origin with intercepts x = £2, y = £5, z = £10.

15. —2? +4y® — 2* = 4 The traces in = k are the hyperbolas
4y? — 22 = 4+ k% The traces iny = k are 2% + 2% = 4k — 4, a family of
circles for |k| > 1, and the traces in z = k are 4y> — 2° = 4+ k”, a family
of hyperbolas. Thus the surface is a hyperboloid of two sheets with

axis the y-axis.
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0.4z —y+222 =0ory= — + ——or L =z2 + =
T y+ 2z ory ]/4—1—1}’,201"_4 zc—l—2
represents an elliptic paraboloid with vertex (0, 0, 0) and

axis the y-axis.
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2
31. m2+2y—222=001'2y=2zz—m20ry=zz—%

represents a hyperbolic paraboloid with center (0, 0, 0).

/

36. Completing squares in all three variables gives
(z—-1P2—-(y—12+(z+2°=2o0r

@1 @-1 (+
2 2 2
one sheet with center (1, 1, —2) and axis the horizontal

=1, a hyperboloid of

linex =1, z=-2
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