@ 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)
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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)
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~ 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
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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
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76("-): 2 L2 —2.2+\=4
3
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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”

(b) y
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Section 3.10 — Linear Approximations and Differentials

- Use a linear approximation to estimate the given number.

(a) 1/4.002
/ I
fla)= 0 £ (=)=~
a= 4L | (a) = L / | a) = -
f@a= b @)= -

/[(7‘3: ][(6\) -_l-7l|(a\) (x —x)

|

f(u-002) = 4 - T'Z(q..mz-q)

(b) cos 29°

lZ\(z)—;COSz- ) ][/(x):—slv\x

a - 39’ [ «IL(O\): Cos (36’); \‘_—g- ,/[/(m): = S;V\(ZD'>;-_£-

f() 2 () +f (a) (-2
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