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Recall thet if 2P0 then %v A dy =700 dx

Also recall thal  the derivative is +he slope of the fcengcmL

ling. So

P/(x) * Slope = My Le, Dy% 19 A x
T Y ¢

By extension, it f(xy) is a function of twe variables, we

con consider  Smal chanqw in_x and vy as  Ax and By,

respectively, and express Az and Az in Ferms of ifs wmﬁq/lq

dz2= fx(xy) dx + fy (%) dy

and. Nz B (x- Slope) A x + (Y S)ooc)Av

Azv dz  Ax + dz Av

AX dy
/

Note c‘j/V %&V because ﬁﬂv ra’%mb’ Cn ianJkSN)’JC\‘ chcmq(;

In v while A\/ s how \/ chandcs over a small finlle °

nlerval, The Same is e Por Dy and Az

From the Problem Set | poskc(? online),

Example |, Use increments 4o estimate the cfo@n,qe yniEsah

(XJQ“‘(O 0 if dz - ~8x+6 and L—~6y+ ; Wq%c‘

AX

in xis 0.3 and the cbame in_y s O;Q

From  The oroblcm, Ax=0.8"end Aw=0.R, So,

A? d% Ay + A2 4\/

Ax (0,0 Ay |,y 7

(-3(0)+6) *(0,3) + (6(0)+4):(0.2)
6{0.%) + Y(0. ) |

R 0

VoS o]
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thmJPLcQ Find z= f’(x,v) and use H/@ total differepkial to

approximele _the Quemﬁwl —
v [+ (7.45)2 - Jo?+ 7% '

Let% make A0p)= [0y = (x4 A, S %75, 4=,

Ax20.3) and | Ay otf5 Hence we con rewrde  that qwew

(),aumlloh as

Az= £(5.3,245) - £(5,7)

nae the Formulc.,

Nz=dz Ax + GO EAT

dx 15, 7" dy |,
1o approx;male Az

&E CQ{/V'J. Q\ \:—’
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00 | TR TR )
Ax 15,72 J(5*+71* F7| ®
AZ SE (A /L/XQT ;,) 1/&) = _’_ ()(2"' ‘/Q)-'/Rs o) - v
Ay V\ 4 2 / W
|

P‘%'% in all the pink boXes inte the formula,
Nz=( 5No3'+( 2\ 045 ¥ 0.5406
WETW, \ 7/

Example ? 3. The Speciic qmwf\/ of _an object with densi'ty

arealer than thad of  wWaler con be dedtnmind bv wsing the |

formuwa S A where A and W are TH weights of |

A-W

_A_

Hhe. @b)ﬁd in_alr dnd in waky, P&SDﬁChvc!y H the mgaﬁwws:

A _on ohject are A22.2 Ib and W=R b with may

errors of 0.0 b and ©.0% \b, reSOcichch

@Find the qnomxme«ﬁ\e maximum. rror ' in Galaw(aHnQ S




From the ‘Dr‘dbkm‘,, A"—Q.a/ W=a , AA: 0.0 and A= EQo03,

AR AW A i n ArWAe u=M

(A-W)* (A-W)*  (A-w)*

SA I(a'a/?‘) = -2 = -50

(2,2-2)"

Noke <=2 A(A-w)~!

Swz=AlA=W)2 (=D A

(A-w)?

Sw(a.Q,,a)‘—” a2 = bO

(2.2-2)°

So AS = SA(2.3,D BA + Sw(?2.2,2) AW

=-50AA+ B55AW

Nok Hﬂa‘} -HMM $ Y combination of values of AA ay,d A Wy

hecause of the T, We need o plug in each combination =

Apd moli the ldbmt&} numher . Th:‘s \r{um'bdr will be owr

max:mum rror

e When AA=0.08, Aw=9.03

As 2 —50(0.02) +55(0.09) =

. When AA=008, Dw=-0.0%

As = -50(0,02) 4+ 55(-0.02) = - 2. |

o When AA=-0.02, AW =002

AS=z ~50(0,09) 155(0.02) = 2, |

» When  AA=093, AW=-0,02

AC’) = '50(:0102) U 55("‘0.03) 21— 0, |

Final Answer is  maximum error is Q1

(B Find the q‘ogmximak reledive mﬁcem‘aqe exrror in Calewlwf}%

9,

Relative . 2,1 21 .03 - 01909 = 4.0%
Percen+aqc = '—;5-" T T i) SLQ

Error 292



EX(M)DV/ Y, Hot c]ﬂédO\&i‘C Sales (in aallons) are pnfoﬂ c{-teQ. by

Rlx,y) = LF X"y~ where v is fhe Ffemperadure (o °

and ' x_is the ameunt oF spow on the ground (i mc,lae«)

I Rite ’rCmr)cm;}we nses from 1,6° Yo 1.7° and tw amount

ot snow falls Prom @ inches Yo 1.3 inchts , use di fleventials

Yo estimate Hhe chanae in hot chocolate “sales,

@ The c,l/)cch in_hot Choccluk sales due to the chanqc
 in He amdunt o gnew st

he, Find ‘Px[&l . 6) AX,

Px(x,{y)l’ 1:?(‘/a)>(""5‘y": ORB 0 6RE

J?‘,y VAR

{YX(R} 11(93 = O'é_g-.,-

| S6 02

AX: ].9."&:"0!8

Hence fx(2,1.6) Ax = 0325 _.(-0.8) ¥ -0.30l ®
l.6V2

H The Ghdnqc in_ hot ch@ca late salcs Aue to tHe Chanqo el

e Yem oaran lig

he. Find Pv(il 1. 6) J.\v

fulxpr=z =17 gy = =17

2
Pv(ﬁ’lb}“’-l-‘}f—? '

O (lione
‘Ay: \47""\'67 O

Henee £ (8 NN & ol FVELL(0dRE MOLOMNIE . o
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© The total change in hot choco‘la#c sales s

AR = F (3,168 x 1+ {y(a,1.0) by & =0.3 9Y

Example 5. A sott drink can is a cvlmcﬂcr h em Yall with

radius  cm, THs volume 15 qiven by the formule

Vie ) 2vir*h . A par’naular can 15 19 em tll and hag a

lr‘q,a@:us of Y om, If He lmz:qlm‘ is_increased by 1.2cm,

use calewlus to estmate the d/zanao n e radius needed

so thal the velume stays the saime.

e We want Ar when” AV=0.

From the '?rcﬂblf:m, h=M, r=4, and Ah=1,2

Vr(y,h) = 2% rh Vi () h) = Ui

Vp (4,14) = 12Y Vi (¥,14)2 1Y

Henee AV 2 V(4104 Ar+ Vi (Y4,14) Al

z 12t Ay + 16w (1,2

Set ANV=0 and solwve for Ar

O= Nt Adr +19. 20

1900 =DM A

A 2 QRPN =0 7N

Hora.




