CALCULUS
Derivatives and rates of change
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DEFINITION 2.18, §82.5, p. 42:
The derivative of a function f at a number a,

denoted by [f'(a)] is lim f{a+h)] - [f(a)].
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EXAMPLE: Find the derivative of the function
f(z)=z2 — 7z + 4 at the number 3.
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EXAMPLE: Find the derivative of the function
f(z) = z2 — 7z + 4 at the number 3.
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EXAMPLE: Find the derivative of the function
f(z) = z2 — 7z + 4 at the number 3.
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Suggestion: Try a :(— 3,then a :— 4, then general-a.
EXAMPLE: Find the derlvatlve of the ion

4 at the number a.
Just finished a :— 3,
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EXAMPLE: Find the derivative of the function
f(z) = 22 — 72 + 4 at the number a.
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EXAMPLE: Find the derivative of the function
f(z) = 22 — 72 + 4 at the number a.
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fi(3) =2-3-7= —1\%1)(:}9—3)

14

§2.5




EXAMPLE: Find the derivative of the function
f(z) = 22 — 72 + 4 at the number a.

= jim M@EDI= @) _

h—0 h HIS HAS ALL
LOPES OF ALL
ANGENT LINES.

EXAMPLE: Find the equation of the tangent line

to y =22 — 7z +/4 at (3,-8).
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THIS ONE. = L84 (1) - 3)
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Example:Let f(x) = a _|_74. Find f'(a).
X

b:=a-+h

(f(0) = (f(a)) _ H 152—4 B a2—4]
h hl|b+7 a—+ 7

:[ﬂ[m+7x¥—4»—m2—®®+71
h (a+7)(b+T7)

B H [(ab2 — 4a + 7b2 =28) — (a?b+ 7a? — 4b7€8)]
 Lh (a+T7)+T)

ab? — 4a 4+ 7b% — a?b — 7a? 4+ 4b

h(a4+7)(b+7) e
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Example:Let f(z) = . Find f(a).
x+ 7
b:=a+h b2 = a2 + 2ah + h?

(f(0)) — (f(a)) ab®—4a+ 7b% —a?b— Ta? + 4b
h - h(a+7)(b+7)

ab? — 4a 4+ 7b% — a?b — 7a? 4+ 4b

- h(a+7)(b+T7) 17
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Example:Let f(x) = a 7 Find f'(a).

* 2 2
b:=a+h b2 = a? +2ah+ h
(f(B)) — (f(a))  ab® —4a+ 7b° —a?b—Ta? + 4b
h - h(a+7)(b+7)
Il
a(a’+2ah+h?)—da+T7(a’+2ah+h?)—a?(a+h)—Ta’+4(a+h)
h(a+7)(a+h+T7)
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Example: Let f(z) = -

b:=a-+h

2

£

(f()) — (f(a)) _ ab? — 4a + 7b% — a?b — Ta? + 4b

- Find f'(a).
b2 = a2 + 2ah + h?

h(a +7)(0+7)
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Ih # 0
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(a+7)(a+h+T)
lh—>0

a(2a +0) +7(2a+0) — a® + 4
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Example:Let f(x) = a _|_74. Find f'(a).

8
b:=a+h b2 = a2 + 2ah + h?

(F0) — (f(@) a(2a+0)+7(2a+0) —a2 + 4
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Example:Let f(x) = a _|_74. Find f'(a).

8
b:=a+h b2 = a2 + 2ah + h?

(F0) — (f(@) a(2a+0)+7(2a+0) —a2 + 4
h = (a+7)(a+0+7)
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27 +h -0
Example: The limit }Ib|m0\/ _I;L IS equal

to f'(a), for some f and some a.

Find such an ¥ and a.

f(w)i§/75 f(af)—z?
V2T +h— V27 _ [f(a+h)] - [f(a)]
h h
[]
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