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8. T(x,y)=ylnx
@ 7 fcy)=( £, e )={yxin )

(b) v f(1,3):< TS In 1> =(-3,0)

(c) By Equation 9, D f(1,-3)=V f(1,-3)- u=(-3,0)- < g , —2 == .

9. f(x,y,z):xe2yZ

(@ VvV f(x,y,z):< fX(x,y,z),fy(x,y,z),fz(x,y,z)> :<e2yz,2xze2yz,2xye2yz>
(b) V (3,0,2=(1,12,0)

. _ _ 2 21\ 2
(c) By Equation 14, Duf(3,0,2)—V f(3,0,2)- u—(1,12,0)~ < 3 3'3 > =3
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15. f(x,y,2)= x2+y2+z2 =V i(x\y,2)=

12 2
\Y f(1,2,2):< §’§’§> , and a unit vector in the direction of v is
1 2 2 1
u=5 (-66-3)=(-3.3-3 ) '
12 2 2 2 1 4
D, f(12-2=V (1,2-2)- u—< §,§,§>- <§,§,§>_§,

23. f(x,y)=sin (xy)=V f(x,y)=(ycos (xy),xcos (xy)) , V f(1,0=(0,1) . Thus the maximum rate of
changeis |V f(1,0)| =1 in the direction (0,1).

27. (a) Asin the proof of Theorem 15, Du f=|V f|cos@ . Since the minimum value of coso is-1
occurring when 6 =rr , the minimum value of Du f is—|V f| occurring wheno=r ,thatiswhenu is
in the opposite direction of V f (assuming V f£0).

B) FOuy)=X Yy Xy =V f(x,y):<4x3y—2xy3,x4—3x2y2> /50 f decreases fastest at the point (2,-3) in
the direction -V f(2,-3)=-(12,-92)=(-12,92) .
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2 2 2
32.VT=-400e * ~  (x,3y,92)
(@) u:ﬁ (1,21) , VT(2-1,2)=400e "~ (2,-318) and

43
4
D T2 12)=( -2 ) (26)= 26 oy
u \IE

43
3e

(b) VT(2-1,2)=400e "~ (-2,3,-18) or equivalently (-2,3,-18) .

2 2 2
X -3y -9 / 2 2 2 . . :
(© |VT|=400e " ~ 1 x+9y"+87 ° C/m isthe maximum rate of increase. At (2,-1,2) the
maximum rate of increaseis400e743 337 °C/m.




