You will often use these root, exponent and fraction properties to simplify before finding the derivative:
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Derivative Rules

Rule: Example:
Constant Rule Function: f(x)=c Function: fx)=7
Derivative: f'(x) =0 Derivative: f'(x) =0
Power Rule: Function:  f(x) =x" Function:  f(x) = x*
Derivative: f'(x) = nx™"1 Derivative: f'(x) = 4x3
Function: f(x) =x
Derivative: f'(x) =1
Constant Multiple Function:  f(x) = cx™ Function:  f(x) = 7x*
Rule:
Derivative: f'(x) =c-nx™! Derivative: f'(x) = 28x3
Function: f(x) =cx Function: f(x) = 6x
Derivative: f'(x) =c¢ Derivative: f'(x) =6
Sum and Difference Function: f(x)=utv Function:  f(x) = 3x° — 4x
Rule:
Derivative: f'(x) =u' +v’ Derivative: f'(x) = 18x° —4
Product Rule: Function:  f(x) = uv Function:  f(x) = (x2 +x)(3x+ 1)
Derivative: Derivative:
f'(x) =uv' +vu' fl)=@2+x0B)+Bx+1)(2x + 1)
or =3x2+3x+6x2+3x+2x+1
f'x)=uv+v'u =9x2+8x+1
Quotient Rule: Function: _u o — 5x=2
fx)= " Function:  f(X) P
Derivative: Derivative:
, vu' —uv’ , (4x +3)(5) — (5x — 2)(4)
flo0) = ——— f1e0) = 2
v (4x + 3)
or _ 20x+ 15— (20x — 8)
. wv—v'u (4x + 3)?
£ = 23
"~ (4x + 3)2
General Power Rule: Function:  f(x) =u" Function:  f(x) = (2x3 — 7x)*
Derivative: f'(x) =nu™ 1 -u’ Derivative: f'(x) = 4(2x3 — 7x)3(6x2 - 7)
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Derivative Rules

Rule: Example:
Exponential Function:  f(x) =e”*
Derivatives:
Derivative: f'(x) =e”*
Function:  f(x) = e* Function:  f(x) = e**"~3
Derivative: f'(x) =e*-u' Derivative: f’(x) = e***~3(8x)
= 8xet’ 3
Function:  f(x) = b% Function:  f(x) = 52%3
Derivative: f'(x) = (Inb)b* - u' | Derivative: f’(x) = (In5)5%*73(2)
= 2(In5)52*-3
Logarithm Derivatives: | Function:  f(x) = In(x)
Derivative: ., . 1
1o =
Function:  f(x) = In(u) Function:  f(x) = In(—3x2 + 5x)
Derivative: 1 Derivative:
"xX)=—-u' '"x) =————(-6x+5
== u f'() = e (-6x+5)
_u _ —6x+5
Tu ~ —3x2 + 5x
Function:  f(x) = log,(u) Function:  f(x) = logs(4x3 — 1)
Derivative: 1 Derivative:
1 — Ly ! — .12 2
P = by ¥ F'® = ae = 1%
o B 12x2
" (Inb)u "~ In5(4x3-1)
Absolute Value Function:  f(x) = |u| Function:  f(x) = |2x3|
Derivative: Derivati u Derivati 93
erivative: pro.N _ %, erivative: = 2x
Fe =y 116 = gy O
2x3
= . 6x2
23]
_ 6x°>

|23
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Derivative Rules

Rule: Example:
Trig Derivatives: | Function:  f(x) = sinx
Derivative: f'(x) = cosx
Function:  f(x) =sinu Function:  f(x) = sin(4x?)
Derivative:  f'(x) = (cosu)u’ Derivative:  f'(x) = cos(4x?) - 8x
= 8x cos(4x?)
Function:  f(x) = cosx
Derivative: f'(x) = —sinx
Function:  f(x) =cosu Function:  f(x) = cos(x3 — 4x)
Derivative: f'(x) = —(sinw)u’ Derivative: f'(x) = —(sin(x3 — 4x))(3x2 — 4)
= —(3x? — 4)(sin(x3 — 4x))
Function:  f(x) =tanx
Derivative:  f'(x) = sec®x
Function: f(x) =tanu Function: f(x) = tan(5x2 + 1)
Derivative:  f'(x) = (sec? u)u’ Derivative:  f'(x) = (sec?(5x2% + 1)) - 10x
= 10x(sec(5x% + 1))
Function: f(x) = cotx
Derivative: f'(x) = —csc?x
Function:  f(x) = cotu Function:  f(x) = cot(9x)
Derivative: f'(x) = —(csc?w)u’ Derivative: f'(x) = —(csc?(9x)) -9
= —9¢sc?(9x)
Function: f(x) =secx
Derivative: f'(x) = secxtanx
Function:  f(x) = secu Function:  f(x) = sec(7x?)
Derivative: Derivative:

f'(x) = (secutanu)u’

f'(x) = (sec(7x?) tan(7x?)) - 14x

= 14x(sec(7x?%) tan(7x?))

Function: f(x) =cscx
Derivative: f'(x) = —cscx cotx
Function: f(x) =cscu Function: f(x) = csc(x?)
Derivative: Derivative:
f'(x) = — (cscu cotu )u' f'(x) = —(csc(x?) cot(x?)) - 3x2

= —3x%(csc(x3) cot(x?))
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Derivative Rules

Rule: Example:
Inverse Trig Function: f(x) =sin"tx
Derivatives:
Derivative: 1
fl(x) =
V1 —x?
Function: f(x) =sin"tu Function: f(x) = sin~1(5x°)
Derivative: , u’ Derivative: , 30x°
f'(x) = ) = ————
1-u? V1 —25x12
Function: f(x) =cos™1x
Derivative: 1
flx)=—
V1 —x?
Function: f(x) =cos™tu Function: f(x) = cos™1(5x9%)
Derivative: £ —u' Derivative: 00 —30x°
= x) = —
V1-u? V1= 25x12
Function: f(x) =tan"1x
Derivative: rrN
f1e) = 1+ x?
Function: f(x) =tan"lu Function: f(x) = tan™1(3x?)
Derivative: , u' Derivative: N bx
e =1 f'@® =155
Function: f(x) =cot™lu Function: f(x) = cot™1(3x2)
Derivative: ) —u’ Derivative: o —bx
&= f'® =105
Function: f(x) =sec lu Function: f(x) = sec™1(2x*)
Derivative: , u’ Derivative: , 8x3
o) = ——= Flo)=—"
lulvuz — 1 [2x4|V4x8 — 1
3 8x3
2x*\V4x8 — 1
_ 4
xV4ax8 —1
Function: f(x) =csctu Function: f(x) = csc™r(2xh)
Derivative: , —u' Derivative: —8x3
Fla) = e Fl = —
lul[vuz — 1 [2x%|V4x8 — 1
3 —8x3
2x*\4x8 — 1
_ —4
xV4x8 —1
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