4.4 centianved. ad

Ex. f’reuurc‘ velume ond

*CMPG'G.‘[UI( of a aal T4

related ‘)1 Pv:= &.31 T;

whey ¢ P S meagsured in ki‘tpaluh

V iv liters , Gvd T in kelvias.

Fine the cpprosimate chamge
in Pressvee i1 the volume

increcses frem L te J2.23 L,

and the [cnpen.&u.n di creases

from 310 Kk 30,,(



0.2
Use differentials

Pv: o wheee (= &3
P < E_I We vse V= ]2
vV
and 1% 310

JV:z-3, dT="5



= =(§.31( 153}
)44

=-§.529

0.3



’qf Cl\c:n R"'O

If y- ftx) and Xz 9le,

Weg Can ‘form i‘lue Conposih‘on

yte) = f¢ 9(¢)).

The Chain Rule says

i..Y: dY dx
dt Ix a1 -

or more preisely



o # df d
— I(u))=-(ml__;?
dt ( 9 dt 9 = (¢)

M_‘__/—
Chein Rule (Case 1)

Svppese 2 flx,y s

diffeventiahle fuaction

of X andy y where x: g4

and Y= h(t) are both

di ffefewlia.l\lc 'fvnc{ians of &



Then 2. 10(3!&): hter) s a

di‘fft?:nhqlnle {uacfiqa of {4



It we divide by At

d2 of du of dy
— 5 SO + TR
dt X dt Y d¢t
oV .

dz of 4« . ¥ ay
dt X dt  di
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Note thet ?;.f; = g—f(’““' yw)

tnd ?..f: ?—f ( (4
- ”(xe:,v )

Ex 28 2: x'y 4 xy? ,

where x: o2t .4 Y: 2e’t,

oL 9x 97 dy

-8
.
s
x
S
[ 5
T
|



Ex. The vadivs of & cone

incvreases of a rate of .5

inches foec.  Alse dhe height

decreases ol 2 in /s

At what rvale doet the

volume cl\ﬂmae when 1z 710 ia,

and h: § in?






The Chain Rule (Cose 2)
.Suppoae thet g {l’x‘yj $ G
differentiohle function of

X and Y , where x: 9(s5,4) and

Y hts,2) . Thea

and 23:?}?!- f?.—z?-:-,
ot  ax Jt Y Ht



It may he usefoul to look

ot the trvee diagram:

/\
/\ )\

S and ¢ ave the indepenclca{

variables and Z is the

dependeat variable.



1.1

X and Y are the inlevmediqte

vavia bles.

L

Alsa, when we campote 91

r B
we ‘Fix t , ona differentiate

with re;pccl 'h; 3 . chcg we

vse' (ase | of Jhe Chain Rule

X 9 2y ot
and 3% . 22 x 32 U
38 9% 95 x 38
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Ex. Letl W) = F{u(s,t),w:,t))

wheve F,  u ., and v are

J

difteventiable gud sSatisty

UlLose 2 v(i,o}> -3

U,fl,O) :~2 Vs"“’t S.

U{,ll,bj & 6 vt( |‘°)t &y
: =}

Fll ‘2," Fv(z“’)' to

(cw-pv{'e wtfl,o)



10,

]
J V  a¢ 9V 9
- oF IV ¥ v
- (2.3 - L, 02 av(z,s’ 32 fve!

Similarly 2F v , oF av
v 3 2 9
. 9F F
wm,'u — (1ot 2% (41 '%—‘;rc,.s



2 {~1)(-2) + 10-%

. IW
. (1,0) = 52

and ?..'f.’ll
¥ te) ¥ 3y

52
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The Chain Rule works for

Gay nymber of variables :

E‘o QSurPosr e qu 4 yl :”

wheee

ik rse*' Y: rst E.* and 2

= rts sind
2o W L guay oo
i i 3 oY 23 T 3
?—"-‘- = 2V 2x + U v L v 22



3

i‘g £ (Qx‘y)lre*} + (xY4 zn’){ere‘*)

t (Iyrzt)r2ant

To l.cupufc lhivg for s 2. Sz

and 'E'-'" O, we have 2o compuft

the velyes of X,y ., and 2

We get x:2, . 2 and 72: 0



