4.1 - 4.4 Review

Find the derivative of the following:

y = b(f(x))* y' = abf'(x)(f(x)**
y=f()+g(x) Y =f()+gx
y=f)g(x) y' =f'00)g(x) + f)g' (x)

_f® y = g ()-fx)g' (x)

96 (9C0)?

y = eV y' =0
y = sinf(x) y' = f'(x)cosf (x)
y = cosf(x) y' = —f (x)sinf (x)
y = tanf(x) y = f(x)sec*f(x)
y = cotf(x) y'=—f"(x)csc?f(x)
y = secf (x) y' = f'(x)secf (x)tanf (x)
y = cscf(x) y' = —f"(x)cscf (x)cotf (x)
y = f(g(h(x))) y =f"(9(h(x))) g' (RN )
y = sinif () = \/1f;](:8€))2

_ -1 r_ f’(x)
y = cos™ f(x) Y =TT
y = tan™ f(x) y' = E8
y = cotf(x) == 1+{;((32))2
y = sec” f (@) y =t

NG

_ -1 I _ _f,(x)

y=cesef(x) TN e =t

y=ef® y' = f'(x)ef®



y=al® y = f'(x)a’Pina

= _I'®
y = Inf(x) Y =75
= — S

Find the derivatives.

1)

2)

3)

4)

y = sin(4x)
y' = 4cos(4x)
y = sin3(5x)

y' = 3 sin?(5x) cos(5x)(5)

y' = 15sin?(5x)cos(5x)

y = sin3(6xtanx)

y' = 3sin?(6xtanx)cos(bxtanx)(6tanx + 6xsec™
y' = 18sin?(6xtanx)cos(6xtanx)(tanx + xsec?x)

3x \* ] 3x 3secx — 3xsecxtanx
y' = =5 cos(——) | sin 5
secx secx (secx)

3x \* ) 3x 1 — xtanx
y' = —15(cos(——) | sin
secx secx secx



Find and prove the derivative of

y=sin"lx = x=siny 1 =y'cosy

sin?y + cos?y =1
cos’y =1 —sin%y

cosy = /1 — sin?y

cosy = /1 —sin?y
1 o i
J1-sin2y =Y Vi—xz y
y =cos lx > x =cosy 1 =—y'siny
J— 1 frd !
siny =Y
sin?y + cos?y =1
sin?y = 1 — cos?y
siny = /1 — cos?y
siny =+/1 — cos?y
___r
\J1—cos2y =Yy




y=tan x  x =tany
1
sec2y y
1 o
tan2y+1 Y
1
X241 y
y =cot™'x x = coty
1
csc2y y
1 o
cot2y+1 y
i
X241 y

1= y'sec?y

sin®y + cos?’y =1

tan®y + 1 = sec?y

1= —y'csc?y

sin?y + cos?y =1

1+ cot?y = csc?y



Find the derivative of y = sec™1x x = secy

1 = y'secytany

1 '
=Yy

secytany

sin®y + cos?’y =1
tan’y + 1 = sec?y
tan’y = sec’y — 1
tany = i\/m
tany = Jsecty =1

!

1
secy+/sec?y—1 =Y

1

|x|Vx2—1 =Y
Find the derivative of y = csc™'x  x = cscy 1 = —y'cscycoty
J— 1 fr !
cscycoty y
sin?y + cos?’y = 1
1+ cot?y = csc?y
cot’y = csc?y — 1
coty = +./csc?y — 1
coty = Jcsc?y — 1
j— 1 = !
a1 Y




Find the derivative of y = e”*.

fOx+h)—f(x) _ elt*—e*¥  eheX—e*  e¥(eh-1) h

lim = = = eXlim,_,  —— =
h-0 h h h h-0 h

Find and prove the derivative of y = Inx.

e¥ = x.

r ’ 1
yey:]_ y:e—y:

1
X

Find and prove the derivative of y = log, x.

ylna = Inx

"na = *
ylna—x

Find and prove the derivative of y = a*?
Iny = Ina*
Iny = xlna

!
Y = Ina
y

y' = ylna

y' = (lna)a*



Great Problems
y = sinx + (sinx)"! + sin"x + sin(x™1)
y = sinx + c¢scx + sin”1x + sin(x™1)

!

1 _ -
y' = cosx —csexcotx + —=—x Zcos(x™1)

, 1 cos(x~1)
= Cco0SXx — cscxcotx —
Y + V1-x2 x2
-1
y = (tanx)$™"™ %
=1
Iny = In(tanx)s'"™ *
Iny = sin"xIntanx
-1
sin”x Intanx
1 sec?x
1-x2 tanx
1
cos?x
sinx
cosx
cosx
sinxcos?x
1
sinxcosx
Secxcscx
! Intanx

Yy . —1
— = sin ~xsecxcscx +
y V1—-x2

Intanx

I ia—1 .
y' = y(sin xsecxcscx+m)

r_ sin~lx/ .. —1 Intanx
y' = (tanx) (sin”*xsecxcscx +—m)

y=+1—x2%+ xsin"1x

X

1
y = %(1 —x?)7z2(-2x) + T sin”'x

X X P | -1
=———+-—=+sIin x =sin "x
y vi-x2 = V1-x?



Yt +

1

xy +— =8x
y2
2yy’+xy’+y—2y%= 8
Multiply byy3.

2y*y" +xy3y' +y* = 2y' =8y
2y*y' +xy3y' —2y' =8y3 —y*
y'2y* +xy® —2) =8y* —y*

P e
2yt+xy3-2

y

Find y" if x2 — y2 = 16.

2x —2yy' =0
—2yy' = —=2x

P2 _ X

-2y ¥

" y—=xy!

y = 72
-x(5) _

y'=—=% multiply by%

n yz_xz x2_y2 16
Y= T y3 g

Quick Review Problems

, _ COSX

y = In(sinx) y' = = cotx

y=e

tanx yr — (Seczx)(etanx)



r_ 1

— -1
y = logs(tan™"x) T In3(1+x2)

2 2

' 3x 3x

— cin—1(43 — —
y = sinT(x) Y= J1I-(3)?Z  Vi-x6

y=sec 1(8x—1) y' =

8
[8x—1|y/(8x—1)2-1

— “1(px P A -
y - COt (e ) y - 1+(eX)2 - 14e2x
y = 5*siny y' = (y'cosy + xsiny)5 "

y' — y'cosy5*Y = (xsiny)5*sY
y'(1 — cosy5*™) = (xsiny)5*5"

; _ (xsiny)5*siny
1—cosy5Xxsiny



