4.4 continuved.

Ex. f’rcx;ufed volumr end

*CMPC(Q{”I( bf Q 3&1 b4des

related ‘37 PVv:= g T,

whey e ‘P S megsured in kihpu’ul:

V iv liters , avd T ;a kelvias.

Fina  the cpprogimate change
In Pressvee if the volume

increases frem 2L to 2.3 L,

and ¢he £¢mpen.l'un decreases

from 310 Kk to 30,'(



0,2
Use differentials

Pv= T, wheee [z 8.3
P - cT We yse V= [2
vV
and 1% 310



1.5  Chagin Roule

It Y= f(x) and X< 3[4)‘

We Can 'form f:he canposifian

'T‘i: Cha.‘u ﬂu'f 567‘

f_.yz dY dj{
dt dx a1

or more preisely



Chain Rule (Case 1)

Supposc r K ‘f(X,YJ i$

differeniia“: 'Fuae'h‘u

of X and y ) where xs g(t)

and Y= h(t) are both

differentiahle fvnc{iaas of .



Then ? s 'P(‘jfé): h(b)) 'S @

di‘f&":nhgkle {uacfn‘qu of 4



It we divide by At

B

Az
H

We 30*

Now led At —o

&
zl=

P S
“la



Note



Ex. The vadivs of & cone

incvegses of a vate of L5

il\,d\(& /Jcc. A'.‘G thc he‘ah‘

decreases al 2 in /s,

At what vale doe the

volume cl\auae when 12 70 ia.

and h: § i»n?



V = stn?h dn _ s dh
3 ot TR

dt R d oh d
VvV
Note that 2V . 2Mak, ey
7
and ?..Y = 1Tnz Al
oh """3'?"‘ = -5-(30‘0)
oV _ anm

“:

x4 ( g0 NLS) + .’3.! (100) (-2}



The Chain Rule (Cose 2)
Jvppose that 2Z: flx,y) is G

d.‘”ereuliahlc ‘Fuacﬂ'ou 0{
X and Y 5 wheve x= 3""“ and

Y his,4) . Thes

ai.} o gng g-ﬁ ¢ g} 24
35 X 38 Y 28
and . 9T X L 3T Wy

. .tw
ot x ot ¥ ot



It may he usefoul to look

ot the tree diaavan.‘

/\
/\ )\

$ and t ove the independeat

variables and Z is the

dependent variable.



1.4

X and Y are the inicrmeda‘al’e

vavia bles.

Alss, when we campute 2—-

35

L) ]

we Fix t , ana differentiate

with respecl 'l'o L T Hcacg we

vse (ase | of Jhe Chain Roule

B:L‘!ﬁy?}_‘bv
t X 9 37‘1
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Ex. Llel Westy = F{o(s,t),vu,u)

wheve F, u , and v ave

J

diftecentiable gud satisty

UlLods 2 v(i,o}> =3
05("0) :"2 Vs‘.“’t ‘
Ugtr,0)¢ 6 viiere
2 =l o
Fu {203’ Fv(z“,)‘ {

(Gmnvfe Wt (v, 0)



0.4

ofF
= 95 M, aF
3 v ?5:

'JF,
oL 2,3 °
95’ | 3VH” o ¢
3 ¢, &)



= {~1)(-2) + 16-%

. W
= fo,0) = 52

and ?..‘.'.f’(
= te) ® 3y

52
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The Choin Rule weorks far

6“7 nvmb ey of var;ables :

22 ‘S"Pposr us ¥y + y* a2}

where

ke rse*o ) B rite.i ) and 2

= ps Simd
2. oW $ Ay . W 22
A7 ox — 2 ® T emm
33 X 9 5y 38 7 3
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%g ) (q"‘Y}lreﬂ 4 fx".n,,;’j(z,-“-t)

$ (3ytzat)rtsint

To compu*t lhic for r= 2, S$=1

and = O, we have o Compute

the valuves of X,¥, and Z

We 3'{ X2, vy: 2‘ and 23 ©



