
Math 250 3.5 Derivatives of Trig Functions 

· ,-~ Objectives 

1) Find derivatives using the quotient rule and trig identities to find the remaining trig derivatives 

d 
a. -tanx 

dx 

d 
b. -cotx 

dx 
d 

c. -secx 
dx 
d 

d. -cscx 
dx 

e. *****Memorize the derivatives of all six trigonometric functions.***** 

Recall: Definition of Derivative 

() -/'()-I· f(x+h)-f(x) mrAN x - x - 1m-----
h~o h 

Examples and Practice: 

.~ 1) Find the limits analytically 

I
. 3 - 3cos(x) 

a. 1m----
x~o x 

I
. cos(B)tan{B) 

b. 1m---~ 
o~o B 

I
. tan 2 (x) 

C. lID---
x~O X 

d I
. sin(6x) 

• lill ( ) 
x~O Sin 8X 

2) Use the quotient rule and the derivatives of f(x) =sin x and f(x) =cos x to find the derivatives of 

a. tanx b. cotx c. secx d. cscx 

3) Find first derivatives 

1-sinx 
a. y= 

cosx 

b. f(B) = (B + l)cotB 

1 
c. f(x) = 

1 + csc(x) 

d. f(x)= 
x+sec(x) 

x2 tanx 
4) Find the second derivative of f(x) = sec(x) 

S) Find the third derivative of f (x) =tan x 



--

if\' ....ti r vv---
-&~o 

= ~l N'-' 

&-+o 

); V'V' 

-G-4-o 

- 0 
c) »-VV\ 

'?c~o 

fa'vv\ --
")C~O 

- [LL "'IC_..: ~ 

- t\ -
- ~ -

l.oS ..{;> ~IA--€7 

~ 

~e r Sin.e 

~ .e 
5tV\& 

- -e-

~1C 
?C 

_L r S' tz... \\I\ A(:; 

/IC cos"L-?<::' 

sc~:J.[?1~ 
".:><: l)C~O 

• 0 • 1 

3 ( l -co~ 0) 
C> 

3 (l - <") 
0 

0 

"D 
\ ~ d .. eA-e;y-~ I \;\_co..4 . '@ 

~o..ek. 1--o W7r-r j:::_ , 

r-e..~ i4.e +a..(A -e--= s\ ""-. ..e 
cose-

S~s+ ~ )<..= SM'£ 
c.os '?c 

S\~~1 · ~~ 
QoS /)C l)c-4-o ~~ l)GJ sp((+ ;~+o 

lsz_~ lA ~\45 



_j_ 

~ S~5-h~1& ~ ..b.-YlM+ ~~u:>--,_ tfl4 ___ _ 
~-;-

. - j 



-"'---

---

U>S"X · ~[sm,c]- -sln-x-ix_[c..os-~J 

c.os '2-'X 

c.o s ~-?<= +- s lVl,__ ..p( 

c.os'2.--?< 

cos "')(' ] 
$ l VV)c:: 

_> t' V'V')< • 

'~ 
SI V\ "" 

"7.. 'L. - s liA. )<:: - cos 1C 

-) 

s l IA""'L ')( 

( s lVl'2->e +- ~ S-- x) 
S'M'7-X 

P~-t-Ct~o Yea..£,1\ 

+ri'~ 
... , cJe l'\,:+-."+-d-

• 



.. ,. 

CoS 'X • j >c L \ l - \ • j >< [ C-aS >c J 

[cos ?CJ . 0 J • (-s1-n-x) 

d) 

-~x [ c.se- 1C J - J [ I 1 
°" o\x ~ 

[$m ~J .. 0 ( • eos K -
sfl,,-i--:x 

- - cos")( 

5 1'vt ').. .//<' 

- r cos /)< • 
911t ")c >lv1. 'X 

::- }- C..Sc..- 'X # c.of-?< 1 



J s \Y\ !><' cos "?C J;; 

.J eos.-x - si"iA ?< - -dl)c 

d ~~ See-"2-.?< 
cl?< 

A cot- "'X - C-Se-'- )< ob~ -
d 

cl>c · 
S~c.. ~ - s E! C-- .!')c bVL?c" 

d 
C'5c... ~ - - C. Sc?< co+-?< cl~ -



'F-1-nJ YI LASi.Y\.1j °lvt-0+1e1A+ v-ul-e.. . 

Pr~J y' lo'f >rewrl+~Vl.5 'j u.&I~ ~1C ~ 5:&:-1< · 

S~ow ~+ ~e.. res Lt-lh .f'yoYV\ €AJ L'l-11tcl -b) oxe ~u..c& · 
o_iiliQnL 

y' :: 'G:-os xJ ·A [ \ -SIY\ x] - t I -sm >c] e. JkCcos x] 

cosLx 

-:: cos x: • ( - cos '!:. ) ·- ( \ - s IV\ x.) ( ·- .:>.;'n x) 

"2.. .L.. 
·-cos )(. + '3'l°V\ )<. - SiVl ~ 

co::}--')(. 

- ( co.!>2-X + s~'-X J + S~1 >< 
Co>'><. 

- bl Y\ 'f-. 

eos x ecs X 

y ;::_ s;ec. )< - -~ )<. 

. £.... y 1 :=::.. Se..c,., X tz;t-V\ X - 5 ec, /<. 

y1 
:::- \ sec:.x ( ~ x - S-e.c.-x) ) 

_J_ 
COS K 

--\-Yid-·, de~ eS 

d~ r.e_vt\-;~-k..-



· ~..flt1S-o 

@ b) f{&)~ [~+1) cotB 
yico&t.Lci v-u,le, 

= {-9-t 1) · (-c5c-i..e) +-- I • co+-& 

= I- {} csC:-e ·- C7i:-G + CXJ4-e { 

{§) c) f (X)-::: __ 

} -t- c~c. )( 

{)(~evi+-'R~le-

\-.t11d::; -Vo i" ~ 1t: e- Is 
\ M1vn' &4-H i.tq. ou+ 
do v\-t ~t\e+-to vun-+e 

--f\nttl {))ll'lJwex-- V\5~ e. 

+c)<):::: cx-rO. w+ x 
pv-odu.c+ yc,Je,. 

..f' lx) :::- (XHJ. d co+'/. + d I x~1) r; oJ.x orx ~ 

= (Xi-I )(-csc?--x) +- t " a»- X 

:::::: - x Ct:.JC"Z-X - CJ;C X + CJ)} x 
~ 

f 1 [£)) ~ - g cflt:,,'t.fJ- csc?·tJ + cot-& 

t \CY-)~ ( \ ~ c~0 x) ·A_C \) ·- ' · j ( l-t-c5c )() 

( \.\-'C.?C.)< )1.-

:::. (\+ CCJC X) • 0 - l 0 - C'1u )( eo-t- X) 

l\+-L.5C ~)1.-

~ c Ci(,, y, eo-t ){ 
L '.t- c,~ x >2-

I 



~~D 

@) d) f:c~) :::: x -r Se.c x 

Xi- ta.t.-L-'>< ~ ~<>+ I ...-iii' ~ J...._ ~of...~e vt_,t-

,/'J , , 1 • .L st-vvt c-h.<--r ..e.r ; _ }'roJ..«c-+-
O'-""--o-11 evi.--1 • , . d . . J 

·f 1 
( X) :::: ( bAf o W1) {fx-./-op J -- ( -4-op )( ClX bt:>1tow1 J 

( bcr#zwvi) '2-

f' 'lxl ::o ("*'-b.,<1<)( 1 + ,,,,,c/)( ~ "") - ( ')(: + ""'°"")[ Ubt)(~~)+-(:A-iJ) 
l-t l~)J 

- - -- -·.-...-~-..--~---,--=-~-- - - ~ 

---- i'- -\;"-"'IX + x'- 5ec ·'X -b~ '-'< - (x + :i-ec- 'X) [ 'X2 ( :1ez-,.,.,.) + ta."'- X ( 2 ?c )j 
~-~~,' 

'2- L 'l- L ? -z._ .. ").. 2.. :> -
-- ;X "La-V\ IX + 1< S-Rc..J;>< bavvx - ··-X 5·ec, ")<"' + ·2 "X b-c.uix -+- '1C se.c ?< + 

"J...I)( Sec~ -ba.vix_] 
--------~----- ~---~~~--"'~---~---~--~--

'><: ~ -bt vi?-~ 

/ / 
?-- - ''- :-; 'l- '1- '2- . "'> 

:::::: X -t a.¥\ ¥ + -?<: s e_e--X -l:::-ct "'-"< - <X s.e_ c x - J_ ix taV\ -'X' - '><. 5 f>_-<./ X -

~~'Sec~ -\::--a.""JX -



@ tt~):;;. SJZ<.., X 

Fin.A -f\1
[>f-). 

~ 

5ec~ 

5e-e- X 

-::::.. \-!>€e- )<. 

[ '2-Sec.. x + 

l?, seZ-:>< 

~ec?- )( 

-\j 

-\] 

\ 

~"kx ~ l =- s ~c::x.. 

-\-a~,)(. ::::- s~x -\ 



secx. 

· ..•. ;.y..P 1 (x)-=. SeL- >< , s.ec x 

[ N ~y.\·e. ', w J?- ca..."' a-\s c:> I.AS~ +t.e c \..tc:dV'l ruJe J b u...f.. 

'':fir (x):;:; Sec.. x · ~ Ls.ec. x:J ;- J [ S.ec. x] . 5-ec. >< 
O\)< ~ 

1 s-+- • f-)G [ "2..11\cf) + j;; ( \.s+ 1 . "'2 ~J . 

-F11 c~1 - <;;;.ec ><. [s.ec.>c: ~"" '><] + I:$ecx kvt..x1 

- Se~ x -.\--o.V\ X + Sec..'- +al.'\,)< 

-f '1 

(l<:J - '2~e'l x kV\..><. . 

lAs.e.. ~ f'D J l..(.C....t 

.f'l ()() ~ 

"2 s.e c. x . s:ec ?C. ...\-&L.V1 -x ____.._.... '----..r-J ~ 

ls+ '2."'J ~~\ 

V"'\A 1-e. ~a-. ~r-ee.. -Pu. V\ C.. +-1 Ov, <;;,. : 

2. [ ix [Sec. x] . Sec:. x . -\-ct.IA >< 

-1- sec.- )C • ;}-¥ LSe.c xJ . +rt.v.. x 

+ sec. x . Sec.. x . .j->c ~ .... ~ J 
2 l S.ec.-::>< ~ ~ • Sec ~ +--a."' ?<:' 

+- S',ec <?c , S.ec ~ ~ ~ . .\---zcV\ ?c 

+ S..ec -?C • s..t.c "X - Sec... ?c ''2.. J 

.... L L.. S..e_c"L-?<: -'L+ sec~] - <'").. S.ec, -x--

fi" (x) 
'2.. [""?, s~ x -iJ j - 2 S.ec::. ~ -

SelN\e-h ~s I ol~-h .QJ" VV..:t...ke -,-t-- °' \o + he l-\-c-r . µeAe
1 - 'Vto .J- S.:::. W'\~. 


