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1. (20 points) Consider the surface defined by ze®® 4 2%y 4 y = 3 4 2e7Hl
(2) Find an equation of the tangent plane to the surface at the point P — (0,5,—1).
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(b) Find a vector equation for the line passing through the surface at P — (0,5,—1)
orthogonal to the plane found in part (a). & ;‘
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2. (12 points) Either give an example of a function f(z, y) with f,(z,9) = 2z + y?e® and
y(%,) = 2% + 42 or show that Do such function f can exist.
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3. (16 points) Reparameterize the curve r(t) = (V15 cos(?), sin(t?)) where t > 0 with

respect to arc length.
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5. (22 points) Consider the function flz,y) = /10 — 22— 512.

5 ! .
(a) Use a linear approximation to f(z,y) at the point (2, 1) to estimate the value of
£(1.95,1.04).
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(b) Find the directional derivative of [ at the point (2,1) in the direction of (4,3).
 NFCU) 62d in pot 4 a5 £2, 5>

W@M}nﬁéﬂ,3> b need vnid Ve Cdwy
é h
e <j _é‘ifg%,j &

Dﬁ:§ <‘“2,@"&§? <~i§¢§“
= — & i;é ”“;WE««E

(c) Find the maximum rate of change of f at the point (2, 1).
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. 6. (20 points) Consider the contour plot for f(z,y) below.

(a) Determine the sign of each of the following derivatives.
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b) Give the components of a unit vector in the direction of the steepest decline at the P
il

point (—1,0). (You may estimate as necessary. )
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_ () Give the components of a unit vector orthogonal to Vf(2,2). (You may estimate

as necessary.) , ’ 4 ,
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You may use this page for scratch work. Work found on this page will not be graded unless
_clearly indicated in the exam.



