7 x 6 10 /\, )

3. f(x)= \4/;— -+ ;\/i+6)‘" —ex+9 ll-,
X A X X
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R")':’.; /"'-fof‘/ox* tox =@x+9 X
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Differentiation Rules
Product Rule:

The Product Rule If f and g are both differentiable, then

d d d
- [1(0g(0] = £ —=[g(0] + () —=[ ()]

1t , 1, e a"(;é)i‘- }(Q)F'(ﬁ

Express the product rule verbally if you are considering a function
of the form...

f(x)= (First) X (Second)
" The derivative of the product of two functions is the

derivative of the first multiplied by the second, plus the firs
multiplied by the derivative of the second™ ~—  —
e —_—

Get in the habit of verbalizing the rule as you differentiate...it will
help when the functions get more complicated.

J=ox= y=6¢
j = ldx jl’ D&eﬂ-é(zx)

= /2x



Examples:

flx)= (TI 7 +5K" +3x - 5) D’ voT SimpLIFY !
= /"' o ZI\‘

F(X}’é—\f‘-lh (x"‘l‘ 3x-‘5>‘|' (7x =¥+ s)( ?x {-3)

Hit)=F - 5:)(6\/; - r‘j)
hEO-Ge-s) et (e 5)2é “t5¢Y

3(1)21(713 = 5X4xz —2x+ SX.Q - xﬁ)l
(& 20

9 =[CtXt2-2x)# -\ (1) + »
((-7{’-5)( ‘(i"—«i-\X(%x’ <
£lx)=(x" - 57" + x-S ax + 2]

FG={tas -t (st (e +

(6= sa2ee-S)\( z,z“§ &



h (x)= fo)j(k) f‘(x)
) ¢ Ind

h?*)’CF?w)m + {:(A?(» f'(x)

hG)=F e (et 96 Fy e+ r YT 50

f&)= (. x‘—S)('i’ﬁx 8 ’-‘-;c) (/Sx’“ﬁ)

F@ed (R0 (524 162 (2 3)02 =¥
(’ ex- 1) —-‘)(w"ﬂ&(la‘e)ﬂ 3073@\,) é)

=\-’,‘9
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The Quotient Rule If f and g are differentiable, then Py
00 5%
d

[f(x)] g(0) —= (0] = f0) —=[g(x)]

d _
[g(0)]°

dx

g(x)

Express the quotient rule verbally ...

" The derivative of the numerator multiplied by the denominator,
minus the numerator multiplied by the derivative of the
denominator all over the denominator squared”

Examples:

B x —-Tx*+2

o)==
£ '(x)—.é,;‘_mé(x‘—‘lx’)— 6?-7:?'“)( Bx -2 ox")

(x‘- ‘fxﬁa'




8—9x’
3Ix—7

F 1= ()3 - (3-90()

(3x )2

flx)=

10x7 + x)3x" +5)
f(:c)— ( 2x* +\/_)

F/(XF@SW ﬂ(Bx Fs f(/ox Q("(,}X(.z,‘q. 72‘ _
E// oK *x) (3% 5& (~11x‘+§x“f9
(~xt e )

B (x—? 2x' —x"+5
f(x)_ (63: —Xxj Xilf + 2) )

p,(x)z @) (284 Fs) ¥ (¥—7Y/1xf—ﬂ%\—ﬁ>(y)?*g—?
(At SR bg) ()

(GO ]




The Chain Rule If fand g are both differentiable and ' = f'° g is the composite
function defined by F(x) = f(g(x)), then F is differentiable and F" is given by

the product i 'F()‘)g [a (ﬂh ’ HG'I?

Examples: GN("X* nC ) ";‘ y
flx)=(52+1f ) 7

F)- )o(s,?'cS (152)
hx)=5-3x" = (5-375‘)/3
W)= £ (53.8) *(Cred)
~3
elx)=9x7(sx' -1f (1)

)N W fotsif (s

(:-:2 —5:-:+1)8
(1—:-:'T :

glx)=
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