HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 12.6 - 5, 7, 13, 17, 21-28, 33, 35

5. Since x is missing, each vertical trace = = 1 — y°,
x =k, is a copy of the same parabola in the plane
x = k. Thus the surface = = 1 — 3” is a parabolic
cylinder with rulings parallel to the r-axis.

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

13 x* = y* + 4z*_ The traces in = = k are the ellipses y* + 4z* = k*. The
traces in i = k are ¥ — 427 = k*_ hyperbolas for k 2 0 and two
intersecting lines if k = 0. Similarly, the traces in = = k are
¥ — " = 4k*, hyperholas 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,

17. 3622 + 32 + 3657 = 36. The traces in = = k are y? + 3622 = 36(1 — k?),
a family of ellipses for |k| < 1. (The traces are a single point for [k =1

and are empty for |k| > 1.) The traces in y = k are the circles

Mzt + 362" =36 — K = ' +:" =1-— =k% |k| < 6, and the
traces in = = k are the ellipses 362° + 5° = 36(1 — k%), |k| = 1. The
eraph s an ellipsoid centered at the ongm with intercepts = +1, y = +6,

z=21
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21. This is the equation of an ellipsoid: =2 + 4p® + 9:% = 2% I:].L‘j"r + W = 1, with z-intercepts +1, y-intercepts +4

and z-intercepts £ So the major axis is the z-axis and the only possible graph is VIL
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22 This is the equation of an ellipsoid: 9z° + 4y* + =* = ﬁ! + ﬁ + 27 =1, with z-intercepts £2, y-intercepts 1
and z-intercepts £1. So the major axis 15 the z-aas and the only possible graph s TV,

23, This is the equation of a byperboloid of one sheet, witha = b = ¢ = 1. Since the coefficient of y? is negative, the axis of the

hyperboloid is the y-axas, hence the correct graph is 1L

24 This is a hyperboloid of two sheets, with @ = b = ¢ = 1. This surfiace does not intersect the zz-plane at all, so the axis of the
hyperboloid is the y-axis and the graph is I

5. There are no real values of z and = that satisfy this equation for y < 0, so this surface does not extend to the left of the
xz-plane. The surface intersects the plane y = & > 0 in an ellipse. Notice that y occurs to the first power whereas rand z

occur to the second power. So the surface is an elliptic paraboloid with axas the y-axis. Its graph s VI
26. This 15 the equation of a cone with axis the y-axis, so the graph is L.

27, This surface 15 a cylinder because the varable i is missing from the equation. The mtersection of the surface and the zz-plane

15 an ellipse. So the graph is VIIL

28 This 1s the equation of a hyperbolic paraboloid. The trace in the zy-plane 15 the parabola y = =%, So the correct graph is V.

33. Completing squares in i and = gives
Az 4+ (p -2+ 4z—3) 2 =doar

2
24 @ 4 (= — 3)? = 1, an ellipsoid with

center (0, 2, 3).

35. Completing sguares in all three vanables gives
I::r—‘EJE — v+ 1}2 + (= —1]2 =0or
fw+1)° =(z—2)" + (= — 1), a circular cone with
center (2, —1, 1) and axis the horzontal line © = 2,

z=1




