Exam #3
Math 275
April 13, 2000
Name

Do all of your work on the blank paper that has been provided.

81 Calculation

1. Find Of and the second partials f,, and f,, for f(x,y) =3xy? -2y +5x*y?.
2. Find an equation of the tangent plane to the hyperboloid z° - 2x* — 2y? =12 at the point (1,—14).

3. Find the local maximum and minimum values and saddle pointsof f(x,y) =x*+y* —4xy+1.

4. Use Lagrange Multipliersto find the maximum value of f (x,y) = 4xy subject to the constraint
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§2 Comprehension

5. What isthe gradient of a function? What is the directional derivative of a function? How can you use
the gradient to calculate the directional derivative? lllustrate your ideas with an example.

6. Giveaninformal and aprecisedefinitionofthelimit( I)lm f(xy).If I|mf(x0) L, and

yaa

Iirr01 f(0,y) = L canwe conclude that ( I)irr(10 N f (x,y) = L ? Explain your answer.
y- xy)= 0

83 Application

7. Thesurfaces x*> +y? +2z*> =6 and x—y—-z=0 intersect at (2,11). Find the symmetric equations of

the tangent line to the curve of intersection of the two surfaces at given point. Find the angle between
the gradient vectors at this point, and explain its geometric significance.

8. Supposethat w= f(x,y) where x=rcos® and y=rsin0. erteg—\:’ and g_vev in terms of g— and
X
ow . Usethisto simplify the expression E&HZ+— W
ay rf r?Coer

9. Show that the rectangular box of maximum volume inscribed in a sphere or radius r isacube.



10. The equation 3x°z - x*y® + 2z°> + 3yz =5 defines z = z(x, y) implicitly asafunctionof x and y;
the result is graphed below. Starting at the point x =0, y =1, in which direction would you travel so
that z(x,y) increases as rapidly as possible? How fast would z increase in that direction? Note that if
x=0,and y=1, then z=1.



