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3.3 Derivative Rules
3.4 Derivatives as Rates of Change

3.5 Derivatives of Trigonometric Functions

Constant Rule

d
E;[dlz 0
Forf(x) =c¢,f'(x) =0
Linear Function
d
a;[kX]—-k

For f(x) =kx, f'(x) =k
i[mx+b] =i[mx]+i[b] =m+0=m
X X

dx

Addition and Subtraction Rule
d d d
T [f(x) £ g(x)] = o [f(0)] £ T [g ()]

Constant Multiplier Rule
d d
—1ef ] = e{[FGN) = ef @)

] = ko[ = k1) = &

dx dx
Power Rule
d
a[xn] =nx"1Ln#0
fx) =x?
o (x+h)?—x%?  x?+2xh+h®-—x%* _ 2xh+h?
f'(x) = lim———— = lim = lim ——
h—0 h h—0 h h—0 h
 hQx+h)
=lim————==1lim2x + h = 2x
h—0 h h—0
f) =x*
o) = i (x+h)°—x% i x%+3x%h +3xh® + h® — x> . 3x%h + 3xh? + h3
f1e) = |im h = o h = oo h



h(3x? + 3xh + h?)

= lim = lim 3x2 + 3xh + h? = 3x?
h—-0 h h—0
fx) = x*
o) = li (x + h)* — x* i x* + 4x3h + 6x%h? + 4xh3 + h* — x*
f16 = fim ===l i

~ 4x3h + 6x%h? + 4xh3 + h*
= lim
h—-0 h

h(4x® + 6x%h + 4xh? + h®)

= lim = lim 4x3 + 6x%h + 4xh? + h3 = 4x3
h—-0 h h—0
(W= =x"
fx —x—x
: : 17 1 1 1 +h
- X X
limx+h X = 1m—[ ——]= im—[ - ]
h—0 h h-0hlx+h x| hoohl(x+h)x x(x+h)
; x—(x+h) ; lix—x—h 't —h ) -1 1
S o
o h (x + h)x noo h (x+ h)x h->0hl(x + h)x] h-ol(x + h)x x?2

f(x) =Vx =x/?
Vith-Vx  Vx¥h-—vx Vxth+Vx i (Vxth) —(\/_)

lim———— = lim

=0 h R0k Vxihtyx 0 h(VxFhAE)

. x+h—-x h L 1 _ 1 _ 1
PR E TR VD) PORE R VD) PO GE TR IR (xAvED) | 2R

1

e R

Combining Rules
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Product Rule

d
gl =700 g+ f(x) - g"(0)

h(x) = (x* + x)(x®* —5) = x> + x* — 5x% — 5x
h'(x) = 5x* +4x3 - 10x — 5

fX)=x?>+x9(x)=x3-5
fl(x)=2x+1,9"(x) = 3x2
Using the product rule
h(x)=2x+1)(x3-5) + (x? +x)(3x?) =
2x* —10x +x3 —5+3x* +3x3 =5x* +4x3 - 10x - 5
But what about f'(x) - g'(x)?
(2x + 1)(3x?) = 6x3 + 3x?

It doesn’t even have the same number of terms, and the power isn’t right. It doesn’t work.
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In the MyOpenMath homework, you may have to simplify at this point. On exams and quizzes, | will not
expect you to go past this point.

f(x) = (6x% —11x)? = (6x? — 11x)(6x? — 11x)
Can use the product rule to get around powers (until we get to the chain rule).

Product rule can be extended to any number of terms.
s(x) = f(x)g(x)h(x)
s'(x) = f1(x)g()h(x) + f(x)g' (x)h(x) + f(x)g(x)h'(x)



s(x) = f(O)[g(x)h(x)]

s'(x) = f'()[g()r)] + f () [g(Dh()] =
f'DgDh)] + fF)[g' ()h(x) + g(x)h' ()]

Quotient Rule
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f'(x) =2x g'(x) =3x*-5

2x(x3 —5x —2) — (x2 +1)(3x%2 —5)

h ) = (x3 — 5x — 2)2

In general, you don’t need to simplify, but it is somewhat expected that your answers will be in a similar
form to the original problem.

Next week we’ll look at word problems (3.4 rates of change), and trig function derivatives.



