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1. Consider the function f(z,y) = =3 + y3 — 3z — 3y.

(a) Find all critical points.
(b) Use the Second Derivative Test to determine the behavior at each of these points.
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2(a) Level curves for a function f(z,y) are shown below.
(i) Estimate f,(4,6) and f,(4,6).
(ii) Is f..(4,6) positive, negative, or zero? Explain briefly.
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(b) Find the directional derivative of f(z,y) = 22 + 4y? at (3,2) in the direction of the origin.

[Draw a picture!] . N
e c%‘ s fo fle ort :
(2,2 ‘ B/j/\ -7
L/ (C) ) d) - ( %, = ) . < B 3/ 7
UO S e L\\y |

\ — - Z-’;/'Z > _ -3 -z >
-_— — r—-
- '<f_3/_2>\ < Jiz ) 13

Wty = < 2%, %y )
NF 3 = £6,16)

{
Dt_/_\§ (32) = UMD = |- S| T3




Exam 11, Math 2934 Page 3

3. Let f(z,y) = z/y- Use linear approximation (or a tangent plane) at an appropriate point (a, b)
to estimate f(0.99,4.004):

e What is the appropriate point (a,b)?

e What is the linear approximation or tangent plane (your choice)?

e Estimate f(0.99,4. 004)
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4. Let r(t) = (sin 3t, ¢, cos 3t).

(a) Calculate the length of the curve for 0 < ¢ < 27.
(b) Find the tangent vector T(t).

(c) Find the normal vecetor N().
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Bonus (42 points) Here is a map showing a mountain stream and some contour lines. Which way
is the stream flowing, and why?
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