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Problem 1. In the contour plot below sketch the direction of Vf at each of the points
P, Q, R, and S. Also sketch a direction u where D, f is zero at each of these points.

rQA. \/ef—tlrf.f are {"t\f\f/\:} "‘o l@,yq,' Curve => D\«,f T o
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Problem 2. Consider the graph of a function f(z,y) shown below. Give sign of the
following directional derivatives

a Duf(2,5) where u=(~1,0) =—

b. Duf(2,5) where u = (1/v2,1/v2) =
c. Duf(0,5) whereu=(0,1) O

d. D.f(0,12) where u = (1/v2,-1/v2) ==

N Y
.

o (0,12, 4)

,\y



Problem 3. Let f(z,y) = —2%y + 2y® + zy and P = (2,1). Compute D, f(P) for each
unit vector u given below.

a. u in the direction of v = (3,4) _
\/f = <’215 'sz+y}'x"+1>¢5 >

. u in the direction from P to Q = (1,-1)

o

. u in the direction of maximum rate of change
. u in the direction of minimum (ie. most negative) rate of change V‘F ( f) = <- 2,2 >

)

(=5

. u in the direction perpendicular to V f(P)
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Problem 4. Repeat the previous problem using f(z,y) = 2® + 2y> — zy — 7z and
P=(1,1).
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