Kinza Rizwan

Derivatives Project

The constant rule
d
—1I[cl=0
P [c]

Example
f(x) =10

d
—-[10]=0
f'x) =0

The power rule

a[x"] =nx" 1!
) = (6)(3)x1
) =(©)B)x

d
Ef(x) = 18x°>
f'(x) =18x°

The product rule

—[uv] = uv’ + vu'

dx
Example
f(x) =x*(x® +2x% +5)

;—xf(x) = [x4j—x(x3 + 2x? + 5)] + [x3 + 2x?% + 5;—x(x4)
;—xf(x) = (xM)(3x?% + 4x) + (x3 + 2x% + 5)(4x3)

d
sy = e [+ o [RER
d

Ef(x) = 7x® + 12x° + 20x3
f'(x) = 7x®+ 12x5 + 20x3

The quotient rule
d [u] _vu' - uv’
dx Lyl 2

Example
Flx) = [4x + 2]

x2 -1
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; [(x2 - 1)Cf—x(4x + 2)] - [(4x +2) dd—x(xz - 1)]
af(x) = T 12
d (@ =1 - (dx +2)(2x)
2/ = (xZ — 1)?
d _ Ax? B — 8x* =x
af(x) = T 1)
d _ —4x? —4x—4
af(x) BNCEEE
—4x? —4x — 4

o2 =17

f'x) =

The Chain rule
d
= (g®) = f'(g()) - g'(x)

Example
h(x) = (2x? + 3x*)?
f(x) = x? =~ f(x) = 2x
d
g(x) = 2x? + 3x* ag(x) = 4x + 12x3

;—xh(x) = [2(2x* + 3x*)] - [4x + 12x3]
:_xh(x) = [4x? + 6x*] - [4x + 12x3]
:_xh(x) = 16x3 + 48x° + 24x° + 72x7

ih(x) = 16x3 + 72x° + 72x7

dx
f'(x) =16x3 + 72x> + 72x7

The derivative of sine

d _ du
e [sinu] = cosu T
Example

f(x) = sin 7x?
d 2 d 2
%_xf(x) = cos(7x )a%‘
af(x) = [cos(7x?)][14x]

d 2
Ef(x) = 14x cos(7x*?)
f'(x) = 14x cos(7x?)
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The derivative of cosine

d . du
I [cosu] = smudx
Example

f(x) = cos(2x® + 1)
d . 3 d 3
afch) = —sin (2x3 + 1)a(2x +1)
af(x) = [—sin(2x3® + 1)][6x?]

;—xf(x) = [6x2][—sin(2x3 + 1)]
f'(x) = [6x?][—sin(2x3 + 1)]

The derivative of tangent
du

— — 29 —
P [tanu] = sec udx

Example
f(x) =tan(4x + 1)

d 5 d
af(x) = sec”(4x + 1)a(4x +1)

d 2
af(x) = [sec*(4x + 1)][4]

dd—xf(x) = 4sec?(4x + 1)
f'(x) = 4sec?(4x + 1)

The derivative of cotangent

du
— [cotu] = —cscu—

dx dx
Example
f(x) = cot(9x — 2x*)

d o d 4
af(x) = —csc(9x — 2x )a(9x—2x )

d 4 3
af(x) = [—csc(9x — 2x*)][9 — 8x7]

%f(x) =[9 — 8x3][— csc(9x — 2x%)]
f'(x) =[9 — 8x3][— csc(9x — 2x*)]

The derivative of secant

d _ . du
[secu] = secutanu T

dx
Example
f(x) = sec(2x? — 3x)
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d 2 2 d 2 __
az;(x) = sec(2x? — 3x) tan(2x? — 3x) Tx (2x* = 3x)
%f(x) = [sec(2x? — 3x) tan(2x* — 3x)][4x — 3]

:—xf(x) = [4x — 3][sec(2x? — 3x) tan(2x? — 3x)]
f'(x) = [4x — 3][sec(2x? — 3x) tan(2x? — 3x)]

The derivative of cosecant

d . du

—cscu = —cscucotu—

dx dx
Example

f(x) = csc4/x
if(X) = — csc4/x cot4/x 14\/;
dx dx

d _1
Ef(x) = [~ csc4vx cot4v/x] [Zx 2]

%f(x) = [— csc4+/x cot 4\/5] [\/—zz]
%f(x) = [\/—zz] [— esc4vx cot4vx]

f'(x) = [%] [— csc4+/x cot 4\/5]

The derivative of natural log

d l _ 1du
dx [Inu] = udx
Example

f(x) = In(25x + x?)

d 1 d
- - 2
dxf(x) 25x + x%2 dx (25x +x%)

d 1
af(x) BT (25 + 2x)
25 + 2x
25x + x2
25 + 2x

25x + x2

d
0=
flex) =

The derivative of logarithm

d 1 du

dx [logau] = ulnadx
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Example
f(x) =log;(2x*> +3x + 1)
d (x) = ! d(22+3 +1)
dxfx "~ (2x243x+ DIn3dx x X
d
—_ = 4 3
dxf(x) (2x? + 3x + 1)1n3( *+3)
d 4x + 3
—f(x) ===
dx (2x? +3x+1)In3
‘) = 4x + 3
fO) = 2 T 32 5 Din3
The derivative of ‘e’ raised to a variable
d " " du
=gy
Example

flx) = e~ 4x?—3x
=) =[e™#" 3] = (—4x? — 3x)
) =[e™*"~#][-8x — 3]
) =[~8x — 3][e~#" 3]
f'(x) =[~8x = 3][e~**" %]

The derivative of a constant raised to a variable

d
—[a%] = a”lna—u

dx dx
Example
flx) =34

d —4x? i A2
adf(x)=3 ln3dx( 4x%)
Ef(x) = [37%" In 3|[-8x]

d —4x?
af(x) = —8x[3 In 3]
flx) = —836[3““‘2 In 3]

The derivative of inverse sine

d (sin~! ] = 1 du
o [sinu] = —
Example
f(x) =sin"!2x
4 re) = e L (2)
—f(x) = ———(2x

dx [1— (2x)2dx
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d 1
—f(x) = 2
ax ! ) V(@ =2x)(1 + 2x) @
2 r) = Z 2
dx” 7 | [T =20 + 2x)
d
! O T T a T
, _ 4
F®=a—na+z
The derivative of inverse cosine
d P 1 d_u
a[cos u] = — 0
Example
f(x) =cos™13x7?2
if(x) =— . i(E’vc_z)
dx J1—=(Bx2)? dx
1 -3
/0= JA-3x2)(1+3x D) o)
Ly e . S —
dx” 7| [ =3x2)(1 +3x2)
d B 36x°
PG e g vy v e
36x°
f(x) =

(1-3x"2)(1+3x72)

The derivative of inverse tangent
1 du
1+ u?dx
Example
f(x) = tan™1(5x3)

d 1 d,_
2/ ) = TH ez O

d 2
ax! ) = T35, 15%9)

d 15x2
ax! )= T 2520
f'(x) =

d
— -1 =
P [tan™t u]

15x2
1+ 25x°
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The derivative of inverse cotangent
1 du

1+ u?dx
Example
f(x) = cot™*(x%)

d - 1 d
A pr s vl
d 4
W;cxh—“ ()
x4
af(x)=—

) = -

d
- 1.1 — —
p [cot™ u]

x°)

S5x*
1 + x10

The derivative of inverse secant

—[sec™tu] = 1 du
dx  |ulVuz —1dx
Example
4 flx) = (4x5)
e |4xstdx( )
d 4
2 VWEN vy erer Al
d B 20x*
0=

|4x5]/(4x5 — 1) (4x5 + 1)

The derivative of inverse cosecant

i[csc‘1 u] = o1
ax T T Ne o id
Example
flx) = csc ~12x

d
wl |2x|de( X
; f( )= |2x|w/ (2x)2 -1
2
/)= 12xy/(2x — D(2x + 1)
2
flx)=-

12x|/(2x — 1) (2x + 1)
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The derivative of inverse function
1
_1 / —
RN ()

Example
flx) =x* frx) =Vx f'(x) =2x

d ., _ 1
af (X) - f,(f_l(x))

=
dxf X 2%




