o MAT 322
& Lecture 2|
APPLICATION Of THE TOTAL DIFFERENTIAL

recoll: {’(X,\[.'L)“; vtal differenhial :

af = € . S1F gy + 3%
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—use it 4o eshimare error (similar to examplas @ beginning ot

course)

Ex (pq q33)
h:250cm But! Ther o porrille eranot an UM ea AL
@ k= 10 Eem o O.bom (= lmm)
Based on +his what is Hhe possible error that we

moke if we compute the volume bosed on these
9

volume formula: V= 2T h
We can compute the error with +he tofal diferential®

av = 2v dr+ ¥ dh = 2¢T dr + r2TTdh
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To maximize Yhe error, we replace dr and dh by 6.lem”
dv=2rTTh 0.0 v r2M .00 = S06T - 0.\ 100 T 0.\
=L 00T (0.1) = ©OT

Ex 2 Box- _———>= 1:=40
i \ Lreor in meosWrement . 0.2
_ - »1'-\90
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V=xyz
dotal differential: dV =y dyw + ¥z dy + xydz
)
3 N =
3 3y 3

dV = L0 -40-0.2+T5-40-0 217560 -0.2 = 1480 e >
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Extra infv obaut the gradient vector:
recall gradient vector (x,y,2)

.2t of
vf= < > ' 3y
relation between vf and direchonal derivative df U : the
directional derivative is maximized. ¢ W= v5

MoXimum inorease . in direchon of v4

Relation o lovel curves- Ex  2=F0uy: x?y+x2
Set z=1: V=X z\j"f X recall ~ curves ore eQuahm
Y

Z'—Z‘-Z-xzy—\-'Zx
2=~ -l =x?y - X

)J'

x grodient] vector is orthogonal
io the level curves

or : express y explicitly] set 2=k (¥ was ),2,-2)

k= %2y + x k
k- xk = XZ\/ /i x? (x=0 rnof deFined)
yEkoxk ook g (o
x 2 x 2 X x* x
- —_—

Fro\m His we 9e+ +he level curve eqmﬁons b\, sei—h‘r\% \«=-2,-1,0\,2,



REVIEW
Volumes of votahonal solids
Ex £0=x2, 9(x)= x+2, votoke arvound Y= -2.

WO O find POLs

1req wndler Xt=Xx*12

curves likely x2-x-2 =0

* on exam . 'S S g hwith -N=-2 (x-D(x+D =0
IS G2,

"to0 eo.sy“) ?
Cross -Section area:onnuius

- cross Sechion area formulo:
@ A= (f2-n)T

Y (Caeo- D)2- B0+ 2)H) W™
€\ (x+2+DT - (x242)HD T

s (x4 8xrlb- x'-4x2 -
s(-xt-3x *3x + 12T = 4his is 20 betwesn x=-|

@ i§ we rotate around Y=k, \ntegrofe oyer X.

8 x=72

2
© ver §(-x%-3x2+8x+12) dx

-\
-x® 3kt %2 :
a]'\'[“s 33"’ lf\z:]-\
T [ - X +Wx”-i—\7.x‘}_‘ 3
(-3 b2y (- % - D e sET 00 )
"
(v= %

force needed Yo keep
SN_Q_EK ‘.i strerched
Springs  LuedlpL. Hooke's Law: F= kax  ~k is cordl. depending

D g

nafural ax .
w@\a} on spring
stretcthe
length
Ex et~ Given: need YON to extend to 30em .
natural length: 20um 5 ax=10cm 5 W= Fxa
F: kox € - 400sx  QUESTION: W=7 v stretch 10 more cm:
” yo:= k(00 03— 04 m
k=400 N/m here: work s alwoys ir\hgru{ion over %ru w.rt.d
ALWANS NEED METRES ¢ 1(ﬂ-— kaxz k(x-x) |, x, - notura length

force funchion; varies with X i Sy
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W = S Yyoo ( Xx-0.2) d«x
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