
Now let's go
back to P=T

Suppose T=300K
,

V= 201 .

So P = 1,23 atm.

↓P= -0 .0615

↳== 0
.004

If we increase T by ATT8K>

AP = 0 . 0041 · 8 = 0
. 0328 atum

At we increase V by AV =21
,

APz= 0
,
123 atm

Now : What if we did both : ST= 8 K
,
Al= 21.



SP= AT + EPAV ? Just add both effects

=

- 0
. 123+ 0. 0328 = - 0 ,0902

Pldl : 23 atm
1209

↑2308 = 1

!
1
.
23 - 0,8902 = 1

,
140 not bad!
-

Pest
,



We colify what we just did in terms of the langane of

differentials

dp = V + GT

Idea: you play in dV anddT as small changes,

and &P .3 the resulting small chase in pressure.

More sereally :

z = f(x,y)

dz=+



2. 9. Volume of a can

# 0
.

1 cm Thick

# From
r= 2cm

V=nzh
h = 10 cm

dr= 01 cm

dV = Zirhdr + irdh dh = 0 .1 cm

= (4 -2 - 10 +1 +4]0 . 1

= [44]0 . 1

= - 4.

The approximation isot accoate, but you con see what contributes.



Suppose we have a steel tank

Oft
-

Set

Is the volume more sensitive to error in the height or the radius ?

V = urh

di= Zurhdr + mrdh

= 20+ dr + 4th
-

↑

-vedettoteradnaeto



*
Poat f(x) = ((x) for X new No.

flesheet
↑

error goes to O faster they a liver function .

For a function of two vorrables, at GosYo]

((x
, 4) = f(x,x) + z(((x-x) +E

e . g. V = nrh lenient = 2, hoS

V= 20π



L(r . h) = V(ro
,
ho)+ ZV(rer) +EVh

= 20+ + 4+2 .S(r-z) + πr(h -40)

= 201 + 40+ (r-2) + 4+ (h - 5)
f(x,4)

A function is differentiable attots if its

linerization is a good approximation at XoYo-

Good means the eve

f(xx) - L(xy) goes to 0 fasterThat

M+ (y-
2

e. g: f(x, y) = x2+ 3,2

At (2, 1)

=46

((x- y) = f(z, 1) +4(x -z) + G(y - 1)



Plot f(x)-L(xe)

f(x)

=(yy) = 0,0

Ex =by = 0 at 0. Itfx and by exest

andae ots new yoto

L(y = 0. &Tha fis diffiPlot it. Its limerization

does aga
Tob


