We could always use limits to find
derivatives. In practice, we will
use shortcut rules instead.

Calculus I _
Class notes o O O
Rules of Differentiation (section 3.3)

It is possible to use the limit definition for derivatives and it is good to practice that. Limits are
an important topic and this gives us ample opportunity to work with them. However, in practlce
we will not use it to find the derivative of a function. We have - many rules, some specnﬁc and )
some general, that we will see through the next sections to shortcut our work.

The book does provide proofs for many of these rules but we will skip those for now. Here are
the rules we will work with in this section.

This, as you might
~imagine, works for _
subtraction too.
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THEOREM 3.5 Sum Rule
If f and g are differentiable at x, then

L5) + 5) = £ + 800

Handout: Common Derivatives and Integrals:
Paul Dawkins, my internet hero, provides this which is another good one to tuck in your folder.

You can find many such references online.
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THEOREM 3.2 Constant Rule y =4 O
d
If ¢ is areal number, then —{¢) = 0.
pikabe. ¥ B 14
THEOREM 3.3 Power Rule () Wewill see later
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Recall that e is the mw is roughly equal to 2.72. The function f(x)=¢" isa “6
)%\ common constmct that pops up m many problems A fun little tidbit about this natural

' Easx_est rule

7 you’l_l_ ever get.

Let’s do some examples.

& g‘ilz.lyl/Use the rules to find the following derivatives. You can label
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Just go term A
by term .
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expl 2: Use the result from example 1 to evaluate the following.
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x=2 _/‘;
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_e@ The p051t10n of’a small rocket launched upward is given by s() = —51‘2 + i(); + A where

t isthe time in seconds after 1aunch (0 << 10) and s(f) isin meters above the - ground.
. ) Find the mstantaneous VGIOClty ate of change in posmon) for 0<t< 10

V(£) = S /() = ~lot +40

~ b.) At what time is the instantaneous velocity zero?:

For the most part,

e -‘ VL) =0 =
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\// O = =l 40 answer questions
A= |0t + Y40 algebraically.
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“5.3 How fast is the rocket going when it first rea;:hc_f_s{a)helght of 175 meters"B
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‘gg) d.) Graph s(f)= —55_%7454&101 +100.
Find the points of interest for
parts b and c.
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expl 4: Find th‘lenvatlve of the following by expanding or simplifying the expression. .

h(x) =(\/;+1)(\/}—1) ,ﬂ-"-/' = >
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We will learn rules
that can handle this
 directly. The lesson
~ here is that they are
not alwéys needed.

( HJgher-Order Derivatives:

— —

" Since the derivative of a function is itself a function, we could find ifs derivative. In other words,
 we can find the derivative of the derivative, called the second denvat_we And so on and so on.
We can find the third derlvatlve fourth denvatwe etc. for as long as they are defined.

As you see here, we will use prlme notatlon to denote the first few derivatives. Take a look at the
notation for h1gher derivatives.
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nEFiiTioN Higher-Order Derivatives ; ( ' ;’ X } %
Assuming y = f(x) can be differentiated as olten as m.r.usary {he second

derivative of f is
(7 e710) = ;
(1= L0, \E£

For integers n = 1, the nth derivative of f is

F ) = ().

: ‘We answer the
question, “How fast
e
is the derivative

flmctlon changmg 2

e T B
";"?*L P | & * \

explS)Find the first, second? third, and __f(_)urth dq_rivatives for this function. \ et

- ‘ i
g(p =z;93+6ef’ M‘L ) ()

2 = , - .K—J P /

o nCi == e R I —— P

/

%Cp) B "‘/-/’ P+ be’ =[Syt =)
( f’i"g“ ) \ < (\' '“{" (Q {Z) |D WA
| | ? e ? oo P el \“
Wit s Yo i 3+ e =04 e j (o)l

i) JoSl & ' | |
SRR, ! RO R |

O\@” @ 66

¥



