@ Ch.3 - Differentiation Rules

Section 3.10 - Linear Approximations and Differentials
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Linear approximation or tangent line approximation

f) = fl@+ f(ax—-a)
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Section 3.10 — Linear Approximations and Differentials @

Example 1

Find the linearization of the function f(x) = Vx + 3 at a = 1 and use it to approximate the

numbers v3.98 and v4.05.
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@ Ch.3 - Differentiation Rules

Example 2

Estimate v99.8.

Solution

][(w)s J=z 4 = \oo —[(a) = oo - \&

/ \ /
‘)[(7')=2\r; :> 7[([00):;_ = .

F(=)= f () + £ () (e=e)
\]ﬁ15”t le + ;_‘—-; (ﬁﬂﬁ _(ao>

~lo — 0. 2%
Zo
lo - 5.8\ = 6‘0\0\

Example 3

Approximate (2.001)°.

Solution

{(w_);xs‘ A= 2 )[(4)¢_25=32

,)[/(,,_):_-5;“", —flﬁz) =5.7_‘1.= )

f(=) = {(&) + £ (o) (= —a)
(z_.oa\)sf; 172 '\"ba (Z'aé\_Z)
~ 42 o.o%

~ 32.28
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Section 3.10 — Linear Approximations and Differentials @

Example 4

Use linear approximation to show that if x = 1, then vx = %(x +1)
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@ Ch.3 - Differentiation Rules

- Differentials o = 2 y
9 ;:/_v/lpc/dy=f(x)dx 0 Rk
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= v e T
Ay = f(x + Ax) — f(x) 0 / X PO Y
' — y

Example 5

Compare the values of Ay and dy if y = f(x) = x3 + x? — 2x + 1 and x changes from 2 to
2.05.

Solution
> 2
76("-): 2 L2 —2.2+\=4
3
f(z.os) =(2.65) & (1,55)1_1 (z.os)_\.\
= A\ T
D‘j:f(z_.o'j)__f(—z_) _ o %\16
! 2
7[(7‘) — 3% +27¢ — <&
( A Y=z
A\A’—-][(’b) - Ax = Ax = o -5

:(3 ’Lz _‘_fL.?_—Z,) o.©S

— |G X 225 = .1
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Section 3.10 — Linear Approximations and Differentials @

Problems

- Find the linearization L(x) of f(x) = sinx ata = m/6.
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@ Ch.3 - Differentiation Rules

- Find the differential of each function.

(a)y = xe™**
1+2u
(b)y = 1+3u
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Section 3.10 — Linear Approximations and Differentials

- Use a linear approximation to estimate the given number.

(a) 1/4.002

(b) cos 29°
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