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Find all the local maxima, local minima, and saddle points of the
functions in Exercises 1-30.

1. f(x,y) =x*+xy + >+ 3x — 3y + 4
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In Exercises 31-38, find the absolute maxima and minima of the func-
tions on the given domains.

31. f(x,y) = 2x> — 4x + y*> — 4y + 1 on the closed triangular plate
bounded by the lines x = 0,y = 2,y = 2x in the first quadrant
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43. Find the maxima, minima, and saddle points of f(x, y), if any,
given that

a. f,=2x—4y and f, =2y — 4x
b. fy=2x—2 and f, =2y —4
¢. ,=%"—9 and f,=2y+4

Describe your reasoning in each case.
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58. Among all closed rectangular boxes of volume 27 cm?, what is
the smallest surface area?
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Find the absolute maximum and minimum values of the following
functions on the given curves.
63. Function: f(x,y) = xy

Curves:
i) Thelinex =21, y=1¢t+1
ii) The line segmentx = 2t, y=t+ 1, -1 =t=0

iii) The line segmentx =2¢t, y=t+ 1, 0=r=1
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In Exercises 69-74, you will explore functions to identify their local
extrema. Use a CAS to perform the following steps:

a. Plot the function over the given rectangle.
b. Plot some level curves in the rectangle.

c¢. Calculate the function’s first partial derivatives and use the CAS
equation solver to find the critical points. How do the critical
points relate to the level curves plotted in part (b)? Which critical
points, if any, appear to give a saddle point? Give reasons for your
answer.

d. Calculate the function’s second partial derivatives and find the dis-
criminant . f,, — fy%.

e. Using the max-min tests, classify the critical points found in part (c).
Are your findings consistent with your discussion in part (c)?

70. f(x,y) =x> —3xy? +y%, —2=x=2 -2=y=2
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1. Extrema on an ellipse Find the points on the ellipse
x> 4+ 2y? = 1 where f(x, y) = xy has its extreme values.
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6. Constrained minimum Find the points on the curve x*y = 2
nearest the origin.
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614.4

In Exercises 1-10, use Taylor’s formula for f(x, y) at the origin to find
quadratic and cubic approximations of f near the origin.

4. f(x,y) = sinxcosy
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6. fr,y) =In(2x +y + 1)
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