Math 113, Fell 05 Bxam 1 Solutions

1. Let f(x.y)=x(y—I)
(a) In the following axes. sketch the contour lines for the contour values 0. 1. and —1.

Clearly label each line unth its contour value. o
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(b) In the above plot, indicate the regions where f(z.y) > 0. and the regions where

f(z,y) <0.
(c) Describe the shape of the graph of f.
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9. For each of the following functions, describe in words the level set g(r.y.z) = 1. and
determine if it can be expressed as the graph of a function f(r.y). If it can be expressed
as a graph. give the function f (r,y). If it can not. explain why not.
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(b) g(x.y.z) = cos{3r — 2y — z)
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(C) g(l'. Y. 3) = m
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3. Find the following.
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(a) The equation of a plane that contains the points (1.1.1). (1.2.3). and (2.1.6).
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(b) The equation of a circular cylinder with radius 2 around the line y = l,z=2.
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(c) A function g(z,y, 2) whose level surfaces are spheres centered at (3,2.0).
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4. Some questions on limits and continuity.
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(a) Let f(r,y) == J 5. Show that lin  f(z.y) does not exist.
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(b) Let f(x,y) = \/m_ i

Determine if " lm% ) f(z,y) exists. If so, find the limit. If not. explain why not.
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(c) Let

5z sin(r) +.)!/(Ij-5)(ey-—1) 0.0
flz,y)= Te+y~ (Iv y) 7é ( ) )
(Ia y) = (O, 0)

Find the value of k for which f is continuous at (0.0). (You may assume that
there is such a value: you do not have to prove continuity.) Briefly explain how

vou determined £.
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