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14.1: Functions of Several Variables
Questions for flipped class
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Draw a contour map of the function showing several level curves.

flx, y) =(y —4x)?
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Sketch a contour map of the function.
Ax, y) =32+ 82
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{Solution or Explanation
{a) g4, -1) = cos(4 + 4(-1) = cos(0) = 1

(b)  x+ 4y is defined for all choices of values for x and y and the cosine function is defined for all input values, so the
domain of g is IR2.

() The range of the cosine function is [~1, 1] and x + 4y generates all possible input values for the cosine function, so
the range of cos(x + 4y) is [1, 1].
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{Solution or Explanation
In(16 —x2 ~ 16y2) is defined only when 16 7:2716y2>0,or%xz+y2<l.50ﬂ|edomai|off's((x,y) | %xz+y2<
| 13, the interior of an ellipse. ‘
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{Solution or Explanation
z=y2+56, a parabolic cyinder
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‘Solution or Explanation
The point (220, 10), corresponding to day 220 and a depth of 10 m, lies between the isothermals with temperature values
of 12 and 16°C. We estimate the temperature at (220, 10) to be approximately 14°C. The point (280, 5) lies between the
12 and 16°C isothermals so we estimate the temperature there to be about 15°C.
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The level curves are (y — 4z)* = k or y = 4z + Vk, k > 0, a family of pairs
of parallel lines.
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{Solution or Explanation

The contour map consists of the level curves k = x2 -+ 82, a family of ellpses with major axis the x-axis. (O, if k = 0, the
origin.)

The graph of fx, y) is the surface z = x2+ 82, an ellptic paraboloid.
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Find and sketch the domain of the function.
flx, y) =In(16 — 32 — 16y2)
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Sketch the graph of the function.
fx, y)=y?+6
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Level curves (isothermals) are shown for the typical water temperature (in °C) in Long Lake (Minnesota) in 1998 as a
function of depth and time of year. Estimate the temperature in the lake on August 8 (day 220) at a depth of 10 m and on
October 7 (day 280) at a depth of 5 m.
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