*S.

Page 132

Tangent Planes and Normal Lines

Find a unit normal vector to the surface at the indicated point:

(@ x+y+z=4, P2,0,2)

() 2= x2 + y2, P(3,4,5)

©) x2y* - 2= 0, P(1,2,16)
(d) z- xsiny=4, P(6,7/6,7)

Find an equation of the tangent plane to the surface at the indicated point:

(@) 2= 25- x% - y%, P(3,1,15)

(b) f(x,y)=y/x, P(1,2,2)

(©) g(x,3) =x* - y*, P(5.4,9)

d) z=e*(siny+1), P(0,7/2,2)

() h(x,y)=Inyx2 + y2, P(3,4,In5)
(f) x% + 4p2 + 22236, P(2,- 2,4)
(8) 2 +3x- 22 =4, P(2,1,- 1)

Find the equation of the normal line to the surface at the indicated point:

(a) x2 + y2 +2z=9,P(,2,4)
b)) xy-2z=0, P(-2,-3,6)
(c) x3z=10, P(1,2,5)

Show that any tangent plane to the cone 2% = (ax)’ + (by)’ passes through the
origin.

Suppose that f'is any differentiable function of a single variable and suppose that
a surface is defined by z = xf(y/x). Show that the tangent plane at every point of
this surface passes through the origin.

185

..

((k

Ay

A



Page 133

Solutions for Tamaedk Planss and Norwal Linsa “l
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o s e ol _
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A Lar;l+ YILNW\&La .

1S

X — 3 =22
), F e e 5
=2 -4 _ = Y5 F =
,:j XQ'-P:}"" VAT Q- R | ) A0

=) = (2,8 )b
VE = (%)) /ol = SRR g:;nmzl/

| @) F=xyl—2, elipu), F, = ;xg";; W)-2=32,

Fo= gt = 4t =32, By -l s0 U (34,33,

ond o VE —,32 3%

yr —1 >|'s A untt noemal_ |
IIvFll

el Rl
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@ (@) F= 2+% +3 =25 P(3,)15) E=2x =29=¢
7—2?—3(1)*,2 F}— Y +C\~r\rPIBnQV)_ ‘
-L.(%—?) -i-Z(g—D + Z2—15 =0 o
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h F =2 -‘-% " ”’L"% Fu= = ¥ =a,
.___Fj: - = / ' f_}" 'lj.o-+an}),cn4147
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_9 o’lé] = Y=8 F}- |, 4o 4on ?}Amz 15!
“lo(x— )'+8(vrq)+l(-’t N =0, ov lOX- 93 T =9. .
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_ Y-t T
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S S A MR R TN = ar=a2) =Y,
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