Lesson 25: Linear Approximation and Differentials

Recall the Slope-Point Formula which stales
-m and Pbi"”(a/b) we have the f”ollow‘ry

Given S\Oft

fon o line
gL n a y‘b-. m(x—a)
Rocoll The folloving graph of Hhe Fuaction y- {0 with tagent
ab the poirt (o FO8)
Tongenk Line
y= £(x)
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If ve 200m in fo the point (4, £(a)) He Curve‘afprmches :"B |
W{ Ine at P*..":,,,'I'his fack is e ey to hnear dpproxirzti-

1.e. We use He -lwgcm‘ line at a point fo approximale H
valuwe ot te fwcthion at Poim‘s near /a/ f(a)),

Pguin the. Horgeat line & given by
y- £(a) = §/a) (x-&) for o Pon'ml (a/ #(a))
Tf we 50\\,6 par y.

y: -F(a) + ¥/ a)()(—-a | | |
L(x) is called He linear Qppro)‘.mmhm
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L) is called He linear approxima

ot £(x) at He x=a.
Again LOY approx imods £0). So L(x)
to a.
Ex . Find |
—a_;‘l wse it +o aPFrﬂtrmk J'-Ol '

O First Fird £715).
fix)= %7 > 1=

v f(x) when x is CLOSE
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@ Find £0)) and £11) |
fo=x PN
‘F(')“" (1) =|/2

Plug ink the formula W/ a=|.
%L(x) = f(a)t £/(a)(x-a)
- £\ + 21 (x-1)
= |+ z(x-1)

@ Lastly approximoK J1on
1.6 Plu:’ x21.0] into our L(x).

Lon = |+ £0101-1)
| +L(0.01) '
|+ % |—— + .530-
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o flx)= sin(x) at x= 60°



By Find The nrear e

and use 1T P aﬂ)(aximak sin(59°)

O First fird £15).
'F(X) = Siﬂ()f) —) -‘: ’(;()s COS(X)

@ Find Plecdand £760°)

£(x)= $n(x) £ x) = cosx)
£(65)> sin(60°) 60)- Cos (60°)
=13/s =l
@ muﬁ inko The formula W/ Romenher 6071
3

| (x)= F(a)+ $/(a)(x-2)
_ p(60") + $/(60°)(x = 60°)
=J3y 4-21():-.;_“)
@ Lastly approximale_sin(517 o EEer sty
e Plug X2k our L(x). L
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secant line

inar sxmRcaVIBRCE
R‘mginb(raf - lim Slo'z of - zxm "‘("4430 0
: ‘AX“‘70 Secant <0
To/'gm} Line an -
Ancther way o sec Hhis is o it i
Sl = Slope © = 4 are Known @s
ope Z,% So 2lope # Lire Z),{z pp -

So bascd on these cmcc‘ak and Hhe pic}urc W S'ay )
. $(x+ Ax) -F(x) &n he approximakd by dy =#)
whu Ax =dx iS close to 0.
| ‘ de He « roxiyvia k¢ chang,g
Using di Frerertiels, caleula pp
EX 3; uS|@

2 ' = - ) O(X:Ax —_O,I‘
- X) wen X 1 a
n .F(x) > 3 cod ( 3 y l

@ Find dy=
Aﬁ; #(Fe00)-#(¥)
= 20X +6.1) - 3C0.$9/-¥)
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> 3 cos (,‘ rbl ~ 3cos (.)

= 3c,os T +O.l)~_.
Appreximale Ay&‘d/ )
@ Wf(x)‘o"}cos’(x) & y- 3[:0500_] dAx
j"f = 3+ 2cos(0[-5in(x) ]
dy= ~G cos(x) Sn(x) dx
ot/- ~6cos(x)sin(x) 4x
) 0.l
So & X2 and X ),--(,cos(ﬁ)s».(q) o
= -‘ = 6 g =:—'3=:_3_
' ‘J;!;" To 4 Yo 10
@ Final Step set O=0), + get your appmx.'mﬁ on.
Ay N dy

3Cos“(¥+o.|)-g “ ,Tg,

w2 Ax



