alculating Gradients

C
l&.g In Exercises 1-6, find the gradient of the function at the given point

——

through the point

L f(x.y) y=-x, (21) 2 f(x,y)

In(x* 4+ ¥v*)

Then sketch the gradient, together with the level curve that passes



N

(.Bl\
N )

M=

N

\ _\73(5)\): @;z '\X



RS In Exercises 7-10, find Vf at the given point
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B S s 19-24. find the directions in which the functions increase
= i1 ; H 1d the directions in which lllx‘) decrease most l.xpit”}. at

l . Then fiur lll derivatives of the functic these directic

20. f(x.v) x’y 4+ e%siny, P, (10)

Sy we Aawe W«PW\ <Dy 0 < (k)]
WM whon V=1 HR)
el

> we Covpt eR):
aX\()BB @\% BN ASW\@ (0 )

%ﬁ i <>Q ~ \c&&&’v\'\% xeéu«&)

SLEY= 02, IR =fo=1" =




Ro Dby = W V=3(2,2) =(0,1)
wile Voo DgLR)= VER)-T = (0,2)- (0,0) = 2.
Gek Do) 15 swallost wWhow V=3 (p 2 = (o,
Wit e DE0) =TER) - = fo,2) (0,-) =2 /



X V)
30. Let f(x,v) ————_ Find the direcuons u and the values of
X+ ¥

&5
D,f| :.:'1«\1 which
. 3. e 3
a. D, f| l‘—: 1s largest b. D, fl —i.—i wallest
¢. D, f| i,—: 0 d. D, fl {.—o
k3
e. D f| :.:

S_D_Ll DA‘G( 3 ﬁﬁ(z)z ‘

&\zwwyw@m tmyw RETIE
"z 5 Q('%j) |2 )’ZL (Xfa) lz%) (k¢ @%

of _ D (&@_Q\ Y I & '
aﬁ\lt—z@ @H&) \ féﬂﬁ\ 2 (K:} K .

2) 7, C‘L
2,2

VP L) =(200) mek (RE12))-BP = (&




0) S DRPALR) le/%ﬁrk Whon W= (3,\) \
DORF(3,3) = smellest W T= 5 (3,
o) Toke U= QMML\‘ N

Def(3) = PRE3Y -0 = (30 (w ) = Buxiy

P\Qlu.e, QZ’BW\—&Q‘)_- ) W= _3\L(

T o T e e e T Y e
= =4
S, = F TR,
T .
S =) ort=(g
® TR %,E\./,

A} H(»,Q_ —= 3(&(‘(“‘7_ = W, = ‘Z“BLH_
=W fuE



So =W+ (230 = Wt g+ G
S Dy +3=0, 3y -

.
Wom =828 w= 23 (~6—52> - 230
L © 10 \Q
= 6~ - 9 —
l&l \U@ W, = ’?_’3 < €_+E> = —L e
) \0 \Q

< - (e_s ~1&3&e‘> s <—e+dz y:

W, \o >/
;.

\tﬁ Do = wl (L = -Gyt W
S OuF-6w, =0. = W (0w -¢) =0
Ro u =0 or %



MR\EQ) lkl’:[, MZAI\\&LC% J\AL: LRS(%B:‘:%
o GC‘@/O o~ W= (% )’%)



lg Q 22. By about how much will

f(x,9,2) =

change as the point P(x, y, z ) moves from the origin a distance of
ds = 0.1 unit in the direction of 2i 4 2j — 2k?
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lf\e 24. By about how much will

h(x,y,z) = cos(mxy) + xz2

change if the point P(x,y,z) moves from P,(—1,—1,—1) a dis-
tance of ds = 0.1 unit toward the origin?
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