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3.3 Rules for Differentiation

1. Derivative of a Constant Function

If / 1s the function with the constant value ¢, then

af _d (.-
a_dx(c) 0

This means that the derivative of every constant function

1s the zero function.

EXAMPLES
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2a. Power Rule for Positive Integer Powers

of x.
If » is a positive integer, then
d n n-1
E (x ) =nx

The Power Rule says:

To differentiate x”, multiply by » and subtract 1 from the exponent.

2b. Power Rule for Negative Integer
Powers of x.

If » is a negative integer and x= 0, then

%(x")znx”l.

This is basically the same as Rule 2 except now # is negative.

EXAMPLES
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3. The Constant Multiple Rule

If u 1s a differentiable function of x and c¢ is a constant, then

d du
—(cu)=c—
dx dx

This says that if a differentiable function is multiplied by a constant,
then its derivative is multiplied by the same constant.

EXAMPLES
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4. The Sum and Difference Rule

If # and v are differentiable functions of x, then their sum and differences
arc differentiable at every point where v and v are differentiable.

At such points,
— (u + v) = d_u + ﬂ
dx dx dkx.
EXAMPLES: Find the deriv atwe uf each of the following.
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B. The Product Rule

The product of two differentiable functions # and v is differentiable, and

d dv  du  _ / I
E(uv)—u£+va = u\y +VW«i

The derivative of a product is actually the sum of two products.

EXAMPLES: Find the derivative of each of the following functions.
U v N

v =[x? +3x+%l’rx +Tx— 1%(“\(\1 {1\
y'= (x® +’5x+6) O+ 7)) +( QY5+’IX-|\)( x%)

457 4 (4 ox” +2UX

4y + 2\ «—”oLox” +20x +E0X" +2

v |4k + 20 X + Sowt + 21K +20x 2

o) = ¢ ”‘xLT)

If y=wuv find »'(2) if u(2)=3, «'(2)=—4, W2)= land'p[]
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6. The Quotient Rule

At a point where v = 0, the quotient y= % of two differentiable

,
functions is differentiable, and () O W d- \f\\%‘l\"f\%h 4 low

v@—u@ (UW’L
d [EJ: dx _ dx

dx\ v
Since order is important in subtraction, be sure to set up the

numerator of the Quotient rule correctly.

EXAMPLES: Find the derivative of each of the following. \) ( 2
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Second and Higher Order Derivatives

The multiple-prime notation begins to lose its usefulness after three primes.
d (n-1)

)
So we use y(”’ =—13y = “ysupern”’

dx

to denote the mth derivative of y with respect to x.

Do not confuse the notation y”'with the nth power of y, which is y".
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Homework

Derivatives Worksheet 3-3
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