C12 - 2.15 - Trig Derivatives Notes
y = sin2x y = cosx? y = sin(cosx) y = sin2x . —
y' = cos2x X 2 y' = —sinx? x 2x y' = cos(cosx) X (—sinx) Y = 2sinxcosx
@ y' = 2(cosxcosx + (—sinxsinx))

y' = 2(cos? x — sin? x)
y = sin(that) y = cos(that) @
y' = cos(that) X (chain that] |y’ = —sin(that) X (chain that)
y =sin(3x + 1)

y = sinx y = sin? 3x y = sinxsecx
y—’ sl D X3 5= (sinx)? y = (sin3x)? y=sin3x  y= siny—

y' = 2sinx X cosx y' = 2(sin3x)(cos3x)(3)

, ' : y' =cos3x(3) . _ tanxcosx
y' = 2sinxcosx 053x
= sec(2x _ 1
33]’ = sec( : an(2x) x 2 y,— Licas 2 2 y = tan(vx) Y= COt(;)
@mb = —csex”cotx (2 : 2 1 1\ /-1
= SEC(ZX) tan(2x y' = sec \/_f > y, = — csc2 <_> <_>
X +/\ 2
y = sec(tanx)
9= sec(tanx) tan(tanx) X secZx > @
1 sinx
,  0(cosx) — —sinx(1) cos? x + sin? x sinx Sinx_ 2o 2
y' = > y' = , _ 0(sinx) — (cosx)(1) _, _ —sinx —cos”x
. cos=x cos? x y = in2 sin? x
sinx 1 _cosy SInZX .
y, = I'= =. I = r_ —
cols2 x Y = os?x @ Y = SinZx Y = SinZx Cse’D
y' = X sinx , 1 9 —Ccosx
0 cosx |y = tan(that) Y =5 sinx y = cot(that)
1@’ y' = sec?(that) X chain that G%SK@ y' = —csc?(that) X (chain that)
y = sec(that) y = csc(that)
y' = sec(that) tan(that) X (chain that) y' = —csc(that) cot(that) X (chain that)

y = cos(sin2x)

= cos3(si . = in2x)
y = cos>(sin2x) insidel 7V cos(sin
Gsin(sian)(co@ y = (cos(sin2x))? y

" = —sin(sin2x)(cos2x)(2)
y' = 3(cos(sin2x))?(=sin(sin2x) (cos2x)(2))
< = —6(cos(sin2x))? sin(sin2x) cos2x_—>
y = Vcos5x |Inside| Yy = cos5x — 2sec?x7 — 7
1 / : y=2sec”x’ o] y = secx
y = (cos5x)2 y' = —sin(5x)(5) y = 2(secx”)? Inside y' = (secx”)(tanx”)(7x®)
1

1 " 731 7 7 6
,_ 1 o y' = 4(secx secx)(tanx’)(7x°)
Y= 2(c055x) 2(=sin5x)(5) Q= 28x5(sec? x7)(tanx) >

-% v

y = xsinx
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C12 - 2.15 - Trig Derivative Proofs
f(x) = sinx

f'(x) =

y' Page 2

sin(a + b) = sinacosb + sinbcosa
cos(a + b) = cosacosb — sinasinb

Definition.|  f(x) = cosx
Lim fGc+h) = fG) |TrigDs. | i fG+R) = f(x)
h=>0 n Separate | f'(X) =p5 h
Lim Sin(x + h) — sinx |Fractions. , Lim cos(x + h) — cosx
“h>0 h Factor. ff)=h>0 n
Lim sinxcosh + sinhcosx — sinx Lim cosxcosh — sinxsinh — cosx
h>0 h _ h=>0 I
Lim Sinxcosh — sinx  [jm sinhcosx Lim ¢€osxcosh—cosx  [jm Sinxsinh
h->0 h h>0  h h=> 0 h " h>0  h
Lim sinx(cosh — 1) n sinhcosx Lim cosx(cosh— 1) Lim sinxsinh
h=>0 h h h=>0 3 T h30 T
Lim . (cosh—=1)  Lim sinh Lim (cosh—1)  Lim sinh
sinx —————= > L X ———
h=>0 n h>0 T XC0SX|ps g COSXTp 0 " Th
sinx X 0+ 1 X cosx /l\ cosx X0 —sinx x 1
sinx
x>0 X



C12 - 2.15 - Trig Derivatives Notes

cotx CSCX
y = N Yy = cScxcotx = . y = cscxcotx
+ cscx anx r_ _ 2, _ ;er3
P 1 cosx y' = cs;:xcot 2x csc 1x
“x X = — - cos®x
y = SX LCD sinx sinx y = —— — =
1+ 1 xLCD _ cosx sinx sin?x sin3x
sinx Y =502 —cos?x—1
coSsx sin® x L —
y=— ,  —sin®x — 2sinxcos®x y sin3 x
sinx +1 y' = - ) 5
s 2 2 Sll’l4x , sin” x —
, SIn“Xx + cosx + cos“ x - 2 V' =—
y' = y > , —sSin“x —2cos“x in3 a
sinx + 1) y = —
sin3 x «
y sin3 x
Y sin3 x
: 2 .
sinx sinx
y=(—1xz - = = si
1 + cosx Inside|] Y 1+ cosx u’ sinx
, sinx \! 1 ,  (cosx)(1 + cosx) — (—sinx)(sinx) u = cosx
y = y = 2
1+ cosx/) \1+ cosx 2(1 + C_OSZX) v =1+ cosx
) = cosx + cos“ x + sin“ x v = —sinx
(1 + cosx)?
cosx + cos? x + sin? x u
I y=—
y =
(1 + cosx)? v, ,
u'v—v'u
cosx +1 y' =
A T — v?
(1 + cosx)?
, 1
y

y = sin(xy)

QL= cos(xy) (Ly +y'xP>

"1+ cosx
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C12 - 2.15 - Inverse Trig Derivative Notes

y =tan"!x3 y = sin"1(2x) y = cos~1(x?) y = sec™1(2x)

1 , 1
'=—————x3x? Y === V' =% V' =—F——=(2)

Y S 1Tt J1— (20?2 1— (x2)2 2x/(2x)2 — 1

siny = x y =sinx y=sin"'x
x cosyy =1 :

1 cosy = x Yy =C0sx y=cos; be
y TSiyy' = 1 . ; .
— 2
[1 — x2 Y siny
siny =1 — x?
x secy = x y = secx — cac-l
1 secytanyy' =1 . \I{ & i}n_e: X
I= T
|1 |
A -2 -1 rl 2
2
X cscy = x y Z CSCx o
1 —cscycotyyy' =1 | 1xT
xz—1 y'=

"~ cscycoty

-1

Y = ———
coty =x%2 -1 [x|Vx2 =1

[x2 +1 tany = x

20,00 —
i x Sectyy =1 .
y'=

sec?y

1
secy =+/x%2 +1
/1 + x2 coty = x
Al —csclyy' =1 y = cotx
-1

y = csc?y

X
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