DEFINITION OF DERIVATE
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Differentiation
Definition of derivative:

The derivative is the rate of change of a function with respect to its variable, or the

slope of the tangent line to the curve at a given point.
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DEFINITION The derivative of the function f(x) with respect to the variable x
is the function f' whose value at x is

fl(-‘_) - llll_l}‘(l)f(x + h/: . f(‘).

provided the limit exists.

Alternative Formula for the Derivative
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If we write z= x + h, then h = z - x and h approaches 0 if and only if z approaches
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Secant slope is
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Example 1: Find the slope of the curve y = 1/x at any point x = a # 0. What is the
slope at the point x = -1?

Solution:
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Example 2 : Applying the Definition, differentiate f(x) = -7y

Solution We use the definition of derivative. which requires us to calculate f(x + h)
and then subtract f(x) to obtain the numerator in the difference quotient. We have

x and  Flx + kY = (x + h) _
T —1 an f(x 1) = —(.\_ TR — l,.s()
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(b) The slope of the curve at x = 4 is
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The tangent is the line through the point (4, 2) with slope 1/4 (Figure 3.5):

y=2+dl’(x—4)

y=%x+ L.

y==x-+1
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Example 3:

(a) Find the derivative of f(x) = Vi forx > 0,
(b) Find the tangent line to the curve y = Viatx =4,

Solution

(a) We use the alternative formula to calculate f"
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Differentiation Rules:

If f(x) or y is differentiable function of X and C is constant then:
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Example 4:

Differentiate the following powers of x-

(a) x° (b) x*° (c) xV2 d) ‘L,,

Solution

(aa) ;;i (x3) = 3x3—1 = 3Ix2
(b) g‘_ X2y — %_142f3»~1 — %x"'/-‘
(<) ‘% (-\“/E) = V2xV2—1
«d) ‘;—f‘ (%4 = ‘j—’r (x ™) = —ax 31 = —ax 35 = — :_‘5
Example 5: Find the derivative of the functions :
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