Find the following directional derivatives:

1. f(x,y) = 2e¥/¥ —2x, (a, b) = (2, —1), in the direction of < 1 3>

1
» A unit vector in the direction of < 1,3 > is U =< —, —— >.

x/ﬁ\/ﬁ
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Dyf(2,-1) = <#£(2,-1),f(2,-1) > -u
1 3
= < f(2,-1),f(2,-1)> < —,— >

Math 236-Multi (Sklensky) Solutions to In-Class Work March 29, 2010 1/3



Find the following directional derivatives:

1. f(x,y) = 2e¥/Y —2x, (a, b) = (2, —1), in the direction of < 1,3 >

: A unit vector in the direction of < 1,3 > is u =< \/TT), \/?%O >
Dyf(2,-1) = <#£(2,-1),f(2,-1) > -u
= <f(2,-1),£,(2,-1)>-< \/1170,\/317) >
f(x,y) = 2%/ .2 2= £(2,-1)= —8e 8 -2
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Find the following directional derivatives:

1. f(x,y) = 2e¥/Y —2x, (a, b) = (2, —1), in the direction of < 1,3 >

3
» A unit vector in the direction of < 1,3 > is U =< —, — >
s v10 10
Dyf(2,-1) = <#£(2,-1),f(2,-1) > -u
1 3
= < f(2,-1),f(2,-1)> < —,— >
4x/y 4 _ -8
f(x,y) = 2e = —2= £(2,-1) = —8e 2
y
4
f(x,y) = 2%/ -2 — £,(2,-1) = —16e
y
— Dyf(2,-1) = < -8 8-2 L1678 < S
ue ’ V10 V10

—8e 8 -2 B 488
V10 V10
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2. f(x,y,z) = x3yz% — 4xy, (a, b,c) = (1,—1,2), in the direction of
<2,0,—1>.

. . . . ; <2,0,—-1>
A unit vector in the direction of < 2,0,—1 > is u = T

D_>f(17 _172) =< fX(l)_172)7 fy(lv _1a2)’ fz(la _172) >

u

V5
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2. f(x,y,z) = x3yz% — 4xy, (a, b,c) = (1,—1,2), in the direction of
<2,0,-1>.

2,0,—1
A unit vector in the direction of < 2,0,—1 > is T = — 221>
V5
2,0,-1
Def(1,~1,2) =< A(1,~1,2) f(1,~1,2), £(1,-1,2) > 2222
V5
fX(XuyaZ) = 3X2y22 —4y
— £(1,-1,2) =3(1)(-1)(4) + 4= -8
f;/(X,y,Z) = X322—4X
= £,(1,-1,2) = (1)(4) -4 =0
f(x,y,z) = 2X3yz

— £(1,-1,2) = 21)(-1)(2) = -4
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., <2,0,-1>
U= —-—-—

f(1,-1,2) = -8 £,(1,-1,2)=0 £(1,-1,2)=—4
7 ( ) y( ) ( )

<2,0,-1> —16+4 12

= D—-f(1,-1,2) =< —8,0,—4 > = ——.
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