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1. Consider the function f{x,») = 20+ 59
by

Find all critical points, and classify each critical point as a local maximum, a local
minimum, or a saddle point.

2. Find the second order Taylor approximation of f{x,y) = e cosx about the point (r , 2).

3. Consider the function f{x,y) =2 — 2xy+ 232 .
(3)  Find the extrema of f{x,y) subject to the constraint x2+ 252 =1 . Be sure to state what
the maximum and minimum values of f{x.y) are and at what points these values occur.

(b)  Find the extrema of f{x,y) subject to the constraint x2+ 2y < 1 . Be sure to state what
the maximum and minimum values of f{x.y) are and at what points these values occur.
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Find all points on the cone z2 =x2 +3? closest to the point (1 , 2, 0), and find what this
minimum distance is.

Consider the relation x2z* —2yz2 —x3y =68 .
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Indicate all points where a differentiable functionx = f{y.z) could be defined, and verify
that (-3, 4, 2) is one of these points.

Find the equation of the plane tangent to x = f{y.z) at the point (-3 , —4 , 2), and write
this equation in the form ax + by +cz=d.

Consider the function flxy)=x*-2x%+3?2.
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First find all critical points of the function, and then explain why the Second Derivative
Test cannot be used to extrema.

Does the function have a global maximum? If yes, what is the maximum value, and at
what point(s) does the maximum value occur; if no, why not?

Does the function have a global minimum? If yes, what is the minimum value, and at
what point(s) does the minimum value occur; if no, why not?




[image: image3.png]7. Consider the relation 4xy?+ 632y — 33 =-212.
(a) Indicate all points where a differentiable function y = f{x) could be defined, and verify

that (5, -2) is one of these points.

(b)  Find a formula for % .

(¢) Evaluate % at the point (5, -2) .

8. Do #25 on page 258 of the Chapter 3 Review Exercises.

9. ‘What must be true in order to guarantee that the mixed second partial derivatives of a
function f{x.y) be equal to each other?

10. Under what conditions can we be certain that a continuous function f{x,y) will have both a
maximum and minimum value when subject to a constraint g(x,y) = 0?




[image: image4.png]11. Find the second order Taylor approximation about the point (0,0) for each function (and by
being clever, you do not have to take a single derivative in either case!).
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(b) gxy)=x*+3xy+2y-35 (Hint: Every term in g(x,y) has degree 2 or less.)

Here are some additional practice exercises from the textbook (with answers in the back of the
textbook):

Exercises for 3.1: # 1, 3,5,7,9, 13, 15
Exercises for 3.2: # 1,3, 5

Exercises for 3.3: # 1,3, 5,7, 11, 13, 15,21, 29
Exercises for 3.4:# 1,3, 5

Exercises for 3.5:#3,5,7

















































