
Lesson 13 (3 .5)

Today: limits involving trig. functions
* Derivatives of trig. functions

office Hours : MWF 2: 45PM - 4 : 15 PM
-

Every
IIAM-12 : 15PM

Announcements * Feasting with FacultyThursday
:

WINDSOR DINING HALL.

* Exam2 : Wednesday , Oct 15th 8PM-9PM

* Final Exam : Monday , Dec 15th 1PM-3PM

* HW 13
,
14 : Due on Tuesday

* Quiz8 (Lesson 12 1 : On Tuesday
.



Review : Rules of Differentiation

↓() = 0 for any constanta

= nx* for anyr

(ex = e

C .7w] = c . dus

(f(x +g(] = Etim]+(g(n]

(f(x-g(] = Ettin] - &(gin]

& (f(xg(x) = f(x)g(x) + f(x)g((x)

]=-Ex yesi



Toy: Derivatives of Trig functions
use Defe !

Binx) = cosx] Ex=limfh-fhig T

↓(0x) = -Jinx
* We Trig identies

(tarx) = Se,
*Someimits involving Sine 3

cosine
=

&Quite(Secx) = Sex tanx

↓(cotx) =
- cosex

&(cosex) = - cosex cotX -



Important Limits involvingTrig function
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&: evaluateIm in
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Evaluate lim2x)
X- 0 Sin(3X)

justent lime Six= x
= 3C X+0

m
Generalizes for any

min to

"xromTax =lim



Derivatives of Trigonometric functions

(inx) =im h)- fin()
inidentity: Sin (A+B) = SirACOSB+ COSASinB↳.

&n (x+h)= Sinx cosh + cosX Sinhe

-I M
I lim Jin() cosh + COSXJinh-Jinx
-

-0 h

I

lime Sink⑫+ cosy = cox

hyo

30
?

Dainx= Cosy





cos(Xth) - CosX-ClosX) = limc-
dX 490 ↳h

Trig identity:-
COSCA+B)= COSACOSB -SinAsinB

Coscuth) = cosucosh-Since finh

S Ocosucosh-sinusish- cost
= lim -
ho h 1

· Wico:Sin =Firt

#Cost=
-Linx

&



#(tanx) u we ① tanx=
② Quotient Rule

-] cost
- SinX ·itanx = Dex

- #(inx]/cosx-Sinx(d)
(Cosx)2

-= I we Trig identity
sinto= 1cosx + Sirx cost

I-
105X

=x
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floty]=Ye Compet ~= -Cosex

in a
same way
astantuuted



/secx) ne we ① secx-to
② Quotient Rule

=[] &Cosex)=ix)

-cox-exanx I 2
(CosX)2

compute Finulary
-= &osecX = -Cotx coselosX

= tanx feaX.

poste= tanx sect



Summary : Derivatives of Trig functions-

↓(inx) = cosX

↓(0x) = -Jinx

(tarx) = Se

(Secx) = Sex tanx

↓(cotx) =
- cosex

&(cosex) = - cosex cotX



] tax=S
,
Jecx= Jos

-S
COSX

quotien = -co
= Sinx-cosX

=(anx o
Produces (tax-1(fex

= cosX+ SinX ,



tanx-blo exsecX)
.

d
cosX.X = sux cost

COSX

= fanx-exgex] = Cix-)
product Rule

(deX)geX +ex
exfecX+ e*SecX tanx

=Cosx - (exSecX+ exSecxtanx).

= CoSX- ey


