Day 2: 2.2 The Derivatives of Polynomial Functions

So this is the lesson where most calculus students get upset because they learn that they were doing
derivatives the long way. Anyway, it is important to understand where the derivative comes from, how it is
defined in terms of limits, and when it is defined. Now that you completely understand the theory we can now
turn our attention to the practice of calculating derivatives. So here we go.

Rule 1 Demva‘hve of a C@nsmn‘r function L
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I’f fis the function with the consTanT value ¢, then f(c) Oor gf =—1()=0

Proof of Rule 1
This should make complete sense since the function is a horizontal straight line, hence its slope should be zero.

Example of Rule 1
What is the derivative of f(x)=57 flx) = 34556247

Rule 2 Power Rule for Positive Integer Powers of x
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If nis a positive integer, then E(x”) =nx""!
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Example of Rule 2
4107 KL 2
What is the derivative of f(x)=x"? . y== =t y=3lx" = o =
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Rule 3 The-Constant Multiple Rule ' ' o =
If g(x) is a differentiable function of x and k is a constant, then %{-(kg(x)) =k Ed} g0 ;;}M
Orif f(x) = kg(x), then f'(x) = kg'(x) , U

Proof of Rule 3 (see page 78 in the textbook)

] 7o g Qf
e /;{.@,7 _ (i N caz:;ﬂ{wé@ - ge;@fiffj N7
h=2 & - » b

o /gl'::: v e pe . " R————

P

e b

= | ) /‘i%j)

Example of Rule 3
What is the derivative of f(x)=5x? y=nx"
A — — | j - T
Flod= s (52 WA,
25 K 4

Page 6 of 21



/

)

o

| G[f;)’, L

{f_ .
(’;‘)“" 257;

|
z

‘Rule 4 The Sum and Difference Rule : : g i
If uand v are differentiable functions of x, then their sum and difference are
differentiable at every point where uand v are differentiable. At such points
| ‘d('(+('_df+dg_, o
HU® gW) =gt = +g@
Proof of Rule 4 (see page 79 in the textbook) Let 7 ) = Fexd+ ) C:»L>
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Example of Rule 4
What is the derivative of f(x)=x" +x"?
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