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i Lesson 1: linear Approximations and Newton’s Method

One of the essential applications of differentiation is that we can approximate any differentiable
function with a linear function at a given point, which is the linear approximation.

Definition
The linear (or tangent line) approximation of f(x) at x = x,is the function

L(x) = f (x0) + f'(x0)(x — x0).

) :f(x()) +f,(X0)(X = )CO)

if we wanted to find an approximation for f (x;), where f (x;) is unknown, but where f (x;) is
known for some x, “close” to x4, also we use linear approximation.

f(x1) =y1 = f(xo) + f'(x0)Ax

Never dream for success, but work for it . SS
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Exercises page 236:

a) Find the linear approximation to f(x) at x = x,.
b) Use the linear approximation to estimate the given number.

- f(x)=+x,xy=1,V1.2 - f() =+ 1)Y3 ,x,=0,V1.2

Bl ) =V2x+9,x =0,V/88

05) f(x) =sin3x ,x, = 0,sin(0.3) 06) f(x) =sinx ,x, = m,sin(3.0)

Never dream for success, but work for it . SS
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Exercises page 236: use linear approximations to estimate the quantity.

- V16.04 - V16.08

Never dream for success, but work for it . SS
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Exercises page 236: use linear interpolation to estimate the desired quantity.

10) A vending company estimates that f(x) cans of soft drink can be sold in a day if the
temperature is x F as given in the table.

X 60 80 100
f(x) 84 120 168
Estimate the number of cans that can be sold at 72°

12) A sensor measures the position f(t) of a particle t microseconds after a collision as given in
the table.

X 10 15
f(x) 14 18

Estimate the position of the particle at times t = 8

Never dream for success, but work for it . SS
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Newton’s Method

It is a technique for generating numerical approximate solutions to equations of the form
fx)=0.
f(xn)

Xp41 = Xp — ) n=2012,73...
n

As n increases, x,, gets closer and closer to the zero of the function with the initial guess of x.
e Newton’s Method fails if f'(xy) =0o0r f'(x;) =0

Exercises page 236: use Newton’s method with the given xyto compute x; and x,

-x3+4x2—x—1=0,x0=—1 - x*—3x2+1=0,x,=-1

Never dream for success, but work for it . SS
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Exercises page 236:

use Newton’s method to find an approximate root (accurate to six decimal places).

- x*—4x34+x2-1=0 - cosx —x =0

Never dream for success, but work for it . SS




12 A.dvanced !‘4at.h Worlfsheets. | | J’,\%@ﬁ J
Teacher:Islam lsmail unit 4 : Application of Differentiation enior

Exercises page 236:use Newton’s method to estimate the given number.

026) 723

Never dream for success, but work for it . SS




