Mathelpers

Basic Differentiation Rules
The Constant Rule

Let f (X) - C, by the limit definition of the derivative,
d

—[c]=f

L1e)= 10

_ lim f (x+Ax)—f(x)

d
- vati )= axc1=0
LaEeIEn Y The derivative of a constant function is 0. That is, if c is a real number, then OX

The Power Rule: If n is a positive integer greater than 1, then the binomial expansion produces
d . F(x+Ax)=f(x
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dx AXx—0 AX

n n
_lim (X+AX) —x
Ax—0 AX

)('(+nx”‘l(Ax)+
=lim

Ax—0 AX

_ n-2
= lim {nxnl +%(Ax)2 +...+(Ax)n_l

Ax—0

n(n-1)x"?

(AX) + ..+ (AX) = X7

=nx"'+0+...40

=nx""

f(x)=x" " Xn]:nxnfl
IS nWA If N is a rational number, then the function is differentiable and dX

. e N = f(x)=x . . e
In particular, if N=1 then ( ) , using the power rule its derivative is

Find the derivative
1) a4 x® =3x?
dx
d 3

—x3=-3x"
dx

2)
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Mathelpers

Basic Differentiation Rules
Suppose ¢ and n are constants, and f and g are differentiable functions.

(1) f(x)=cg(x)
f,(X) — I m f(bk))_ f(X) — Iim Cg(b)—cg(X) =c Ilm g(b)—g(X) zcgl(x)
b—x —X b—x b—x bsx D—X

f(x) =cg(x) = f'(x) =cg’(x)

(2) () =g(x)=k(x)
f'(X)=ImM lim [g(b)+k(b)g [90() k()] _
b—x - b—>x X

Iim g( ) g(X) + I k(b)—k(X) — g’(X)ik,(X)

b—x b—x b—>x b—

f(X) =g(x) £k(x)= f'(x) = g'(x) +Kk'(x)

(3) f(x)=g(Xk(x)
fr(x) = |,mw lim g(b)k(bt))—g(x)k(x) _
b—x - b_))( X

lim g(b)k(b) — g(b)k(x) + g(b)k(x) —g(x)k(x) _
b—>x b—x

{Iimg(b)}[lim Kb)- ()} [limk(x)}{limw}
b—x b>x B- b—>x bsx 0—X

g(X)k’(x) +k(x)g’(x) (Product Rule)

f (X) = g()k(x) = f'(x) = g(X)K'(x) +Kk(x)g'(x)

9(x)
k()

f(x) =%:> FOOk(X) = g(x) = g'(x) = F (X)K'(x) +k(x) f'(x)

4) f(x)=

90 |p.r
9’00 = F(JK'(x) _ g0~ {k( )} * _k(x)9'(x) ~g()k'(x)
k(x) k(x) [k(x)]

This derivative rule is called the Quotient Rule.

= f'(x) =

£ =300 _, 119 - KOOI00 - 900K
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Mathelpers

The table below provides a summary for the basic rules:
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