Differentials and Approximations November 13, 2018

4.2 Approximations and Differentials

Goals:

1. Learn the definition of a differential.

2. Find differentials of functions.

3. Use differentials for approximations.

4. Recognize that tangent lines can be
used for approximations of function values.

Study 4.2 # 69-83

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials
Approximations using Tangent Lines

Estimate /6 Estimate /5

25 Find: Estimate the square root of 6. of 5.

2] 7, 2)

1.3

1
/y—/0.25x +

51 /() = sqrt(x)

0 " 2 '3 "4 's 6

One method is touse the tangent line
This can be a good estimate when the value of x
is close to a value that is easy to compute.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

Definition:

on an open interval containingy.

The differential of y, dy, 1is:

dy =f"(x) dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page

Another method 1s to use differentials:

Let y = f(x) represent a function that is differentiable

The differential of X, dx, 1s any nonzero real number.

Homework
5 ]

4.2 Approximations and Differentials

Find /5
dy = f'(x) dx

Calculator ~ 2.24

__Calculus Home Page
a

Approximations using Differentials

Usey = /X . Let x = 4 and dx =+1

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials
Approximations using Differentials
Find /5 Usey = vx. Letx = 4 and dx =+1
dy =f'(x) dx BN }
dy = 1/(2,/x) dx ;fj 1%

dy = 1/(2./4) (1 U
e Al e

=

Therefore, \3 ~ V4 + dy=2+1/4=2.25

Calculator ~ 2.24

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

Finding Differentials of Functions *
using Definition of the Differential

G: y=3x F: differential dy
dy= 1'(x) dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

Finding Differentials of Functions *
using Definition of the Differential

G: y=3x F: differential dy

dy= 1'(x) dx
dy=3(2/3) x13 dx
dy= 2 dx

x1/3

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Annroximations and Differentials
72. y=3x’—x+6, x=2, dx=0.1
dy= dy dx
dx
Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

72. y=3x*—x+6, x=2, dx=0.1
F:dy

fﬂaz (bx=1) A dy="dy dx

dx

2 NGO = 11 (o)

N =/ |
20.)
So, to approximate y when x=2.1

gC&.\-l-oLj () -+ +dy=lb+l.l =17
Actual: f(2.1)=17.13

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials
Finding Differentials of Functions
using Definition of the Differential

G: y =Xxcosx F: differential dy *

dy= dy dx
dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and leferentla]énding Differentials of Functions

using Definition of the Differential

G: y =Xxcosx F: differential dy *
dy= dy dx
dx

dy = (-x sinx + cosx) dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials
78. dV if the sides of a cube change from 10 to 10.1.

F: differential dy

dy= dy dx
dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials
78. dV if the sides of a cube change from 10 to 10.1.

3 om0 L,
— : erential dy
S dy=; dy dx

Av = Zx "k L

X:"/O

AV = %(/o>1(0.)> A= 0.

= 2w(d)= 300
v W
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4.2 Approximations and Differentials
Finding Differentials of Functions
using Definition of the Differential

G y=2-x4 F: differential dy *

dy= dy dx
dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

Fmdmg Differentials of Functions
using Definition of the Differential

G y=2-x F: differentialdy*

dy= dy dx
dx

dy = -4x3 dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

Finding Differentials of Functions
using Definition of the Differential

G: y=3x"-2x? +1 F: differential dy *

dy= dy dx
dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page Homework

© G. Battaly 2018


http://www.battaly.com/calc/homework/4_2_differentials.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/homework/4_2_differentials.htm
http://www.battaly.com/calc/wcccalc1.htm

Differentials and Approximations November 13, 2018

4.2 Approximations and Differentials

Finding Differentials of Functions
using Definition of the Differential

G: y=3-2x2+1 F: differential dy *

dy= dy dx
dx

dy = (15x* -4x) dx

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

0.6 y=Jlx F%

byt ot

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

0. Gy=J1x £ %%

‘a: C1+3)* CHN% &%
4 (%) (1) %;QWM

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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4.2 Approximations and Differentials

EXTRA BACKGROUND

When considering y = sqrt(x) compared
with it's tangent line, y=5x +.5, at x=1:
When x=2, the  y value of:

y=.5x+.5 1.5
y=vX ~ 1414
O T T T T T
o™ o5 1 15 2 25
0.2}
Class Notes: Prof. G. Battaly, Westchester Community College, NY
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1.8
1.6
1.4]

1.2)

4.2 Approximations and Differentials

EXTRA BACKGROUND

B

2y

Which is easier to compute?
Sqrt(2) or y=.52)+.5

Can the tangent line be used to
approximate sqrt(2)?

__Calculus Home Page

o 05 1 15 2 25
If the margin of error is acceptable, then the tangent line
can be used as an estimate. The error gets larger as x
gets further from the original value.
Class Notes: Prof. G. Battaly, Westchester Community College, NY
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