
MA 161: Lesson 28

Announcements
Exam 3 on Nov 20th - Lesson 18 (3.10) to Lesson 30 (4.9)

Study guide and instructions for exam 3 posted on brightspace

Feasting with faculty - tomorrow 11:15am -12:15pm (Windsor)

Office Hours
M, W, F: 245pm - 415pm

Linear Approximation and Differentials (4.6) 
Linear approximation of a function

        Using tangent line to approximate function values
Error and percentage error

   



Warmup: Finding equation of a tangent line
find equation of tangent line to Fix=V at (4 , 2)

ce
=f(x) slope of tangent line

Sid
= Derivative

Zu

-afi4: : it
/7(4)

targent line we line through (4, 2)
with slope Y4 .

y - 7(4) = 7(4)(X- 4) me2+ y(x-4)



Linear Approximation
&

Approximating the function wing the target
line

at a point

Linear Approx . of f(x)
at X=a se

OL(x) = f(a) + f(a) (n- a) called
&
Differential

When X in close to a , we can Approximate f(x)
with value of ((X) ·

ERROR = /Actual - Approximate

% ERROR = 100XcelApproximate



We can

h(x) =
2+ y(X - 4) f(x= Approximate

-· !

14 . 1
, E, . .

with the help ofz

------ I ·
straight line

* +(4) = 2

" (14) =2.
calculator Actual

41 F(4 .1) E2 . 0248 ↓/ Approx.
* Y
((4 . 1) = 2 + y(41 - 4) = 2 . 025

Calculator

↓ /Actual - Approx) = 0 . 0002.

* f(5) = v5 =
2.236

h(5) = 2+15-4) = 2025lactual-Approx) = 0.4



eg: Use Linear Approximation to estimate the value of

Fix= #
,
linear Approx at X= anumber

close to 40

whose exact

-

⑧h(x) = +(36) + 7 (36) (u-36)
36. funchur you

know .

G = i 1
#: te

156 = 6

=6+(x - 36)

V = f(40) = ((40) = 6+1 (40 -36) = 6 . 333 .
-12 -



: Use Linear Approximation to estimate the value of In(1 -2)
-

f(x)= Ince

Approx at u= 1

((x)= fill+ fil) -1) (i)= n - 1
Y & find

i

In 1 = 0 & ↳ A of Inc

f(x) = 1 at x= 1

in16 . 21= f(1.2) (4 . 2) = 1.2-1 T 0 .2

-



Find Linear approximation of f(x)= Sinx at X= 0

↓(n) = f(0) + fl(0) (X-0) ~ Ente
4 ↓ flixi= cosa

fol= Sirio f(0)= Cos10)= 1
=O

When X ii close to 0 Since (a) =c.

↑ Xyline Sin

*
pa

Sit L =



Use Linear approximation of fix)=SinX at X= 0 to

approximate values of(a)#),(2)
= 20 .5= 0866

- 1

((X) = X

①hy= 6
= 0 . 52 ve ERROR = (f - LIN = 0 .02

% ERROR = IORROR = 4%

② (1)=y
= 1 . 04 2 ERROR = 10 . 866 - 104/

% ERROR = 100 *
ERROR

~ 20%
-

10 . 8661

③ (1) = T= 1.57m % ERROR=100 157) 57%



f(x= 8- 3x2
use Linear Approximation at X=Z

to estimate &(-9(

L(X) = Fri+ #(2) <X-2)

4 -
fix= - 6X

f(2)= 8- 3(2)2 fl(z) = -12
--4 ((x)= 4- 12(X-2)

⑰)= L(1 .9) = -4-12(19-2) =E
↓

- 8 - 3/1 . 9)2 ERROR= /Actual - Approx.) = 1- 2 .83 + 2:8 I
= 8 - 3 - 61) = 0 . 03

-

I
-2. 83 % ERROR= 100XRROR

-

-



eq Estimate the value of cosciti)
, using

linear Approx
at X=π/4 and at X= /2

approximate ?

·
th

Guess:
-

I Linear Axat X=4

↳(b) = f(π(4) + F(yp)(-/4)- ↳(a) = E- (n-4)
Linear Appox . at El
-

↳(k)= f(π(z) + f(π()(X - T(z)
(2(u) = - (n-+(2) =Tz- x.



finl= cos ve fitz)= cosity = " 12= 0 . 5

4)=- (x- ~ Approx . at/4

4)= -=Je 0 . 521

(() = E-c ve Approx at it

(b) = E-E = ~ 8 . 5235

Lit at it in Better.

↑


