Part I
1. Page 866, 51.

(a)W: [x2+y2+z2 :(x2+y2+Z2)1/2

ow 2 2 2N\-1/2 2x X
L=(x"+y +z 2x) = =
ox 2( Y ) ( ) 2\/x2+y2+z2 \/x2+y2+zz
8w 1 1/2 Yy
=-(x"+y +z2 2y) = =
( y ) ( y) 2\/x +) +72 \/xz+yz+z2
8w — 1 1/2 — 2z — Z
X +y +z 27 =
( y ) ( ) 2\/ch-¢—yz+z2 \/ch-¢—yz+z2
[x2 19242 x [ (2 4v2 422
(b) 32w _ Xo+y +z =X x2+>‘z+zz _ Xo+y +z Azﬂz+ z («’x +y +Z x2+y2+zz—x2 _ y2+zz
ox? B (\/xz+y2+zz)2 a x? +} +2° \/x +y +72 x2+y2+zz\/xz+y2+z2 N xz-#yz-%—zz\/ch-¢—yz+z2
Vx2eyle?oy—2  xP4yP47 -
2w _ ety 2ay2e? T x2+\2+2 (x/x +y2+z? 2 +y?+z?-y? _ x2+z?
ayz (\/x2+y2+z )2 x? +y +2 \/x +y +72 ch-¢—y2+zz\/)cz+y2+z2 x2+y2+zz\/x2+y2+z2

N T — eyt 2
-z » [2, 2,2
2w x24y2es2 Ja24y2e2 ( xX“+y +z _ x2+y2+zz—zz

X2+y2

2 2,22 -
0z (\/x2+y2+z2)2 XTHyT+z \/xz+y2+z2 ch-%—yz-%—zz\/xzﬁ—y2+z2 x2+y2+Z2\/x2+y2+12
2,2 2,.2 2,.2,.2
9w 4 %w 4 OPw _ y 4z + x4z’ + Xty 20" +y 4z7) — 2
2 2 T -
ox dy z x2+y2+zz\/x2+y2+z2 ch-#yz-%—zz\/ch-%—y2+z2 ch-¢—y2+zz\/)cz+y2+z2 x2+y2+zz\/x2+y2+z2 \/)c2+y2+z2

2. Page 882, 31.

X +y +77=25=x"+y +2°-25=0
F (x,y,2)=2x

F (x,y,2)=2y

F.(x,y,2)=2z

9z — _ F(xy2) _

ox — F.(xy.z2)
% _ ARGy [
dy = F(xy.2) z

3. Page 893, 27.
gx,y)=x>+y*+1

g—i =2x, g—f =2y

Vg(x,y) =3i+%j=(2x)i+(2y)j
Vg(1,2)=(2(0)i+(2(2)j=2i+4j

™

o e

P(1,2),0(3.6) = PQ = B3—1)i + (6-2)j = 2i + 4j =l PQ ll= /2> + 4% =420
u=—2-i+t -]

D, f(1,2)=Vg(1,2)-u=(2i+4j)- (FI+FJ) % 2= 2L =T =0
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4. Page 903, 31.

xy—2z=0

F. =y, Fy =x, F, =-1

VF(x,y,z)=yi+xj—k

VF(-2,-3,6) =-3i—-2j-k

TangentPlane : F (xy,y(, 2o)(x = X) + F, (X0, ¥ 20)(¥y = Yo) + F_ (X4, Y0, 2)(2 = 2,) =0
-3(x+2)-2(y+3)—-(z—-6)=0

-3x-6-2y—-6-z+6=0

| —3x-2y-z-6=0|OR| 3x+2y+z=-6|

NormalLine :

== |OR[ =3 = = |

Part II.

5. Page 866, 84.

Let:z= f(x,y) xyTrace—Let : z=0=3x-2y=12
If: fx,y)=—2x+%y+3 Then : fo=—%.f,=3 yilrace—Let:x=0=4z-2y=12

z==3x+1y+3=47="3x+2y+12=3x-2y+4z=12 xTrace—Let:y=0=3x+4z=12
10

SR L [Ty

$3 5]

k"-; s

6. Page 883, 52.

Given: 2% =6in/min, % =—4in/min

V=mh

W = (> L+ 2rh ) = (> (—4) + 2rh(6)) = 7(12rh — 4r7)

W o= T(12(12)(36) — 4(12)7) = 7(144(36) — 4(144)) = 1447(32) =
S =2mh

8 =27 (r &+ h &) = 270(r(—4) + h(6)) = 27(6h — 4r)

B o= 270(6(36) — 4(12)) = 247(18 — 4) = (14)247 =
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7. Page 895, 76.

(a)
(b)
T(x,y) = 400e™ "% = 400¢ /212
a_z = —400xe(_’“2’2)+(‘y’2) , BT — _2008(—X2/2)+(—y/2)

oy
VT(x,y)=Zi+Zj=(-400xe 2" /D)i — (200 /2712)j

VT (3.5) = (—400(3)e ™ /25 D)i — (200 22y j = (=1200e'?)i — (200e /%) j = (=1200e 7 )i — (200e7)j
NoChangelnT -.VT(3,5)-b=0

—_ 1 :_ 6 3 __ 1 i, 6 %
b=77i-77) AND b=-J7it+yzi
()
Maximize NNIVT 35 1 *Il-ull *cos@ ... =0
— 1200”7 i _ _ 200¢77 —_ 6 j__1 3
= Tiasooooe™ ©_ Jrasooooe ™ I OR|u N
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8. Page 902, 28.

x=y2z-3)=>x-2yz+3y=0

F.(x,y,2)=1,  F,(x,y,2)=3-2z,  F.(x,y,2)=-2y

F.(44,2)=1, F . (442)=3-2(2)=-1, F.(442)=-2(4)=-8
TangentPlane : F (x,,y,, 2y (X —X,) + F, (X5 Y05 2)(Y = Yo) + F, (x5, Y0, 22— 2,) =0
1(x-4)-1(y—4)-8(z—2)=0

x—4-y+4-8z+16=0

‘ x—y—8z=-16 ‘

Page 4 of 4



