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Math lA Fall2001: Section 3.6 Solutions
~,~,!"",,~ d'- d -cc,.J,c,.ci.r.!,--~~ 8:1: -:1:

2. (a) -(4:1:2 + 9y2) = -(36) => 8:1: + 18y .y' = 0 => y' = --= --
d:l: d:l: 18y 9y

(b) 4:1:2 + 9y2 = 36 => 9y2 = 36 -4:1:2 => y2 = ~ (9- :1:2) => y =

, 2 1 ( 2 ) -1/2 ( ) 2:1: y = :!:3 .2 9- :1: -2:1: = T~

t 4x 4x 2x
{c) From part (a), y = -- 9 =- 9 -Li 9 -= T 3 ~ -. y :;I; z v~ -z-

~ CY""d 2 3 d .
, 4. d;;(z -2zy+y)=d;;(c) * 2z-2(zy'+~.1)+3y2y'=O

,;;,\" c , i 2 2z 2
~i}"" 2z-2y=y(2z-3y ) ~ y'- -y

.""" -2z- 3y2

'.c c c "
8. \!1 + x2y2= 2zy ~ ~ (1+ z2y2) -1/2(x2 .2yy' + y2 .2x) = 2(xy' + y .1) =>c:

I
2x2y 2xy2 x2yy' + = 2xy' + 2y ~ y' -2x = 2y-

2 ~ 2 ..;1 + x2y2 ..;1 + x2y2

(X2y-2X~ ) = 2y~-xy2 ~
..;1 + x2y2 ..;l"'+X2Y"2

y,=2y~-xy2= y(2~-xy)=-~
x2y- 2z ~~:~=~ ~L z

c ,
,12. sinx + cosy = sinxcosy ~ cosx -siny .y' = sinx ( -sin y, y') + cosycos x

,
" ( ... ) ' I cosx(cosy-1\',;,c smxslny -slny y = cosxcosy -cosx ~ y = -:;:~~\-~~/f ~/( . ) c

'"," sln y Sln z -1 ,
"<"?'"'c;,"' -, ,?

16. z2/3 +y2/3 = 4 ~ fX-l/3 + fy-l/3y' = 0 ~ -sk + .!L = 0 ~ y"= -!f!i. .When z =
c? {Jz W ~

1 ( -3 .;3 ) 2/3
andy = 1, we have y' = - / = -= -3- =J:.- so anequation ofthe tangent, -3.;3 )13 -3.;3 3.;3 .;3', ,"'

;" c~-
~,(~\+3.;3)ory = ~z +4.

"';,26.Z2 + 6zy + y2= 8 ~ 2x +. 6zy'+6y + 2;;' = 0 " ~\"(3z+y)y';;:;;~x- 3y?, , "
I x+3yy=-- ~

3z+y
--(3x + y)(l + 3y') -(z + 3y)(3 + y') = --8y + 8xy' = 8 (y -xy')
-(3x + y)2 (3x + y)2 (3x + y)2

-8[y-x(-x-3y)/(3x+y)].~ -8[y(3x+y)+x(x+3y)J
-(3z+yr 3x+y- (3x+y)3

8(x2 + 6xy + y2) 64
= )3 = ( )3(3x+y 3x+y ,,',' ','!

2 ' 2
Atthe laststep, we used the fact that z and y must satisfy thcoriginal cquation,x +6zy'+ y = 8.

,?'," ..~ d ' ; d\'C!;j~~;;t!',4;~;"i" dy
iii! ;.\'"!C/i34.LctY =C08-1Z. Thencosy = z andO ~ y ~ 71' ~ d (cosy) =d(Z)'!':~""~ii"jqsinY = 1

,"!', ""d 1 1 1 x x" i. ii.",j;
',\c'i ,i-Jt. = -~ = .." , = -(Note that sin y ~ 0 forO~'y,~,#:)""

i:'lf;,iii" dz sm y 1- COS2 y .;r=-i'i " "'c',";"'
~-~~" "iit,/38:iX2 -y2 :::5and 4z2 +9y2 = 72 intersect when 4~2+9 (" Z2 -5

) # z =,'!"" " ""',"" "?,i,,,
there are four points ofintersection: (:1:3, :1:2). X2 -y2 = 5 ~ 2x -2yy' = 0 ~ y' = x/y, and

4X2+ 9y2 = 72 ~ 8x + 18yy' = 0 # y' = -4x/9y. At (3,2), the slopes are,~l = ~ and m~ = -f, so
curves are orthogonal.By symmctcrY,thecurvcsarc also orthogonal at (3; -2), (-3,i2) and ( -3, -2). ' 'i

-~i --
54. i:i2+4y2 =5 ~ 2x + 4(2yy') = 0 ~ y' = -~, Now Ict h bcthe hci~tofthe I~p, and Ict (a, b) be the

point oftangency ofthe line passing through the points (3, h) and ( -5,0). This line has slope

(h -0)/ [3- ( -5)J = *h. But the slope ofthe tangent line through the point (a, b) can be expressed as y' = -ib,

a ~ ( ~5) a ~ 5 [since the line passes through ( -5,0) and (a, b)], so -ib = ~ ~ 5

4b2 = -a2 -5a # a2 + 4b2 = -5a. But a2 + 4b2 = 5 [since (a, b) is on the ellipse], so 5 = -5a #

a = -1. Then 4b2 = -a2 -5a = -1- 5( -1) = 4 => b = 1, since the point is on the top halfofthe ellipse.

S9 ~ = ~ = --.!.- = .! ~ h =- ., ,,- the lamp is 19~ated 2 units above the ;l;-axis.~

#or as --


