Math 173 - Test 3a Name
April 24, 2014 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (6 points) Use the appropriate form of the Chain Rule to find dw/0t.

w=zxcosyz, x=5% y=t, 2=5—2t

2. (6 points) Let f(x,y,2) = zy*2*. Find the maximum value of the directional derivative
of f at the point (2,1,1).



3. (6 points) Suppose y is implicitly defined as a function of x by the equation
da? = a?y? — 922

Find dy/dz at (—4,2v/3).

4. (4 points) Suppose z = f(z,y) is a differentiable function and (xg, yo, 29) is a point on
its graph. Is it true that V f(zo, yo) is normal to the graph of f at (zo, vo, 20)? Explain
your reasoning.



5. (8 points) Find and classify the critical points of f(z,y) = 22% + 2zy + y? + 22 — 3.



6. (8 points) Find the extreme values of f(z,y) = 8x + 15y subject to x? + y? = 289.



7. (12 points) Sketch the region of integration, reverse the order of integration, and eval-
uate your new iterated integral (by hand).
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Math 173 - Test 3b Name
April 24, 2014 Score

Show all work to receive full credit. Supply explanations where necessary. This portion of
the test is due Monday, April 28. You must work individually on this test.

1. (5 points) Suppose z is implicitly defined as a function of z and y by the equation
rlny +y*z+ 25 =8.

Find 0z/0y.

2. (5 points) Find an equation of the plane tangent to the surface z = y(2z — 3) at the
point (4,4,2).



3. (4 points) A team of researchers is mapping the ocean floor. Having set up a coordinate
system, the depth of the ocean in their vicinity is modeled by the formula

D:25O+30x2+5081n%y; 0<z<2 0<y<?2,

where D is measured in meters, and x and y are measured in kilometers. If the ship is
at the location where x = 1 and y = 0.5, in what direction is the ocean floor steepest?

4. (6 points) Find the linearization of f(x,y) = z*ysin(rxy) at the point (1,1). Then
use your linearization to approximate f(0.96,1.02).



5. (8 points) Find and classify the critical points of f(z,y) = (x + y)(zy + xy?).



6. (12 points)

(a) Use Lagrange multipliers to find the point on the plane 2z + y + 3z = 7 that is
closest to (1,1,1).

(b) Find the distance from your solution in part (a) to the point (1,1,1).

(c¢) Use the techniques of section 11.5 to find the distance from the plane to the point
(1,1,1).



7. (10 points) Evaluate the double integral / / (3zy + 62%) dA, where R is the first quad-
R

rant region bounded by the graphs of y = (z — 1)? and y = 2z + 1.



