ADVANCED PLACEMENT CALCULUS AB

Rules for Differentiation

Derivative of a Constant Function

If f is the function with the constant value ¢, then

df d
proiaire

"Proof”

-If f(x) = ¢ is a function with a constant value c, then

“mf(x+h)—f(x) = Iimﬂ:%:O

h—0 h h-0  h

Power Rule for Positive Integer Powers of x

If nis a positive integer, then

d

;(Xn) — nxt

Constant Multiple Rule

If uis a differentiable function of x and c is a constant, then

di)/((cu):c%
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ADVANCED PLACEMENT CALCULUS AB

Sum and Difference Rule

If uand v are differentiable functions of x, then their sum and difference
are differentiable at every point where u and v are differentiable.

i(uiv):£+ﬂ
dx dx dx
Example
Find &P if p:f3+6r2—§r+16
dt 3
@zi(f3)+i(6f2)—i S +i(16)
dt dt dt dr\ 3 dt

317 412¢-240

3
_3t2 412t -2
3
Example

Does y = x* —2x% + 2 have any horizontal tangents?

%:di)l(( 4—2x2+2): 4x° - 4x
4x°-4x =0

4x(x*-1)=0

x=0,1-1 'Graph it!
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ADVANCED PLACEMENT CALCULUS AB

The Product Rule

-Unlike sum and difference the derivative of the product of two functions is
NOT the product of the derivatives.

a%(x-x):a(xz):Zx

L%(X)Hd%(x)]:l.lzl

-The product of two differentiable functions u and v is differentiable and

'‘NOT the samell

d ( _dv du
— uv)_ Uu—+v—
ax dx  dx

"The first times the derivative of the second plus the second times the
derivative of the first."

A\ f ° gl g o fl n
Example

Find £'(x) if £(x)=(x* +1)(x* +3)

f(x)= di)’([(x2 +1)(x*+3)|

= (2 +1)(3x7 )+ (x* +3) (2]

=3x* +3x% +2x* +b6x

=Hbx*+3x% +6x
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ADVANCED PLACEMENT CALCULUS AB

Example-Numerical Values

Let y = uv be the product of the functions uand v
Find y’(Z) if
u(2)=3, uv(2)=-4 v(2)=1 v'(2)=2

’

y' = (uv) =uw’ +w’

Quotient Rule

At a point where v # 0, the quotient y = Y of two different functions is

v
differentiable, and
du_ dv
dfu __dx dx
dx v Ve
gof'fog
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ADVANCED PLACEMENT CALCULUS AB

Example
Find y’ if y = ‘F)’;;lz
, (x2 + 1)(5) - (5x - 2)(2x)
y’ =

(% +1)2

_ 5x%°+5-10x% + 4x
(x2 + 1)2

_5x*+4x+5
(x2 +1)2
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