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. Equah'on for Tc_ti\ggnl- Plane

e Sucface given by z = f(x,y)
ond oo point (Xe, Yo) , Fangent
plane s

8 . (x-Xo) + 2C . ty-ya) - (z-29)=0

7
| & /‘ 2o = F(Xo,Ys)

Find +he e.ciua.Ho/\ of +he

+angent plane fo ! |
’ z = flxy) = £ (2x+y) ‘

| at the Poin'l' (Xo,y.) =_('-",'3),



= (260 + 3)
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| Tangent plane: . -
- (2-0) =0,
2(x 1)+ 1-(y-3) =1-(2

Why is +he normal vecto~
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parﬁa\g H«'m:gl\ (Xo, Yo, 20) and
IS Parulle.' do Fha x-Mis:
LX,Y,8> = {xo, Yo, 2o¥ + £:<1,0
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Similar line but paralle

Normad vector 'S +Hhe Cross F("odud-
of +he direeHon wve chocs.




® Rearrang.e J-anjen-l- plan-e
e7uah'on +o jive linear

L.

aFP(oximah'on of f(x:y) a+t
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Find tHhe o.'op(\:xi mate V4’ue °_F"'
J (o2 4 (L9 4 (5.99)°

Sglwh‘on
Find fhe linear approximahon of ;

fix,y,8)= Jx*+ y*+

at : (%, Ye, 24) = (3,2, ¢€),

Then plug X= 3.02, y=177%
and 2= 5.99 into linear Opprox,

Linkar opprox: |

_ (., o TR
W= F(XO,‘[.,%Q) + 3% (x Yo) "‘5;- Y-ﬁ) 4'55(?'?“

;(x"; Yo,?.) - \1 31"" Zz-l'é = ?



9—£ < - A at (3,2,€) 2-£-'=

2
oy m ay *
L
%

o _ = at (3,2,6) 9F =

22 x"upy‘-l-%" ‘ 92

Linear Gpprox:

w= ¥ + -_3- (x-3 + 3 (y-2) + '-;:6‘(3"‘)- ?

Estimatre of \ﬁ3.02.){_-|- (qu,)"-,', (5.”)7.
' 3 ) e € fou )
W = F+2(@303) + F(7-2)+ 26919

= ¢.99

(. 998152343914
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actual value,
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o If we rearrange +he
t+angent pPlane eguation ond
wrfe:  X-Xo = dx or AX

Y=Yo = dy eor Ay
2-2,= dz or AZ

Example

What s Fhe uncer-l-din-l-y in +he
volume of o Can (Cyh'ndr‘ir,a' an)

o€ height 10 cm, radius 2em,

when +he uncerdainkies (A
height and radius ace:



Y = 40T om

dV = 27mr-h -dér
_'. ﬂ'l“z- d""l

27 (2)(/0) (0.058)
+ Te(2%) (o0.})
= 27 + 0.4¢T

3
B Volume = 40t T 2.4 7% Cn;
Uncer-}ain-}y in Volume = 2 2.4 ¢’
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