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EXPANDING OUR ABILITIES

So far, we've learned the power rule and how to differentiate functions of the form cf(x)
and f(x) £ g(x). How would we differentiate f(x)g(x)?
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EXPANDING OUR ABILITIES

So far, we've learned the power rule and how to differentiate functions of the form cf(x)
and f(x) £ g(x). How would we differentiate f(x)g(x)? Unfortunately, it is not as simple

as < [1()g(x)] = (g (x)..

THEOREM (THE PrRODUCT RULE)
If f and g are both differentiable, then

T 1)g00] = F(0)9(x) + 1(x)g (x).
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EXAMPLES

EXAMPLE
Differentiate the following functions
Q f(x) = x%&*
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Section 3.3 - The Product and Quotient Rules

EXAMPLES
EXAMPLE
Differentiate the following functions
O f(x) = x2&
9 g(x) = Vxe¥
@ R(t) = (t+€') (38— V1)
eX
Q k(x)= 2
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MORE EXAMPLES

EXAMPLE
If f(x) = V/x9(x), with g(4) = 2 and g'(4) = 3. Find f'(4). J
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MORE EXAMPLES

EXAMPLE
If f(x) = V/x9(x), with g(4) = 2 and g'(4) = 3. Find f'(4). J
EXAMPLE

Suppose that f(5) =1, f(5) = 6, g(5) = -3, and g'(5) = 2. If A(x) = f(x)g(x), findA’(5).J
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THE QUOTIENT RULE

The product rule tells us how to differentiate a product of two functions, but it actually has
to be combined with another rule to tell us how to differentiate a quotient.
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to be combined with another rule to tell us how to differentiate a quotient. We’ll jump
directly to the answer:
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THE QUOTIENT RULE

The product rule tells us how to differentiate a product of two functions, but it actually has

to be combined with another rule to tell us how to differentiate a quotient. We’ll jump
directly to the answer:

THEOREM (THE QUOTIENT RULE)

Iff and g are differentiable, then

a {f(x)] _ F)g(x) — f(x)g'(x)
dx [g(x) [9(x)1? ’
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EXAMPLES

EXAMPLE
Differentiate the given function:
e*

oy:1+x
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EXAMPLES

EXAMPLE

Differentiate the given function:
e*

1+ x

_3x—1

C2x+1

Qy=

9 g(x)
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EXAMPLES

EXAMPLE

Differentiate the given function:
e*

1+ x

_3x—1

C2x+1

B+t
© 1) ==

Qy=

9 g(x)
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EXAMPLES

EXAMPLE
Differentiate the given function:
e*
°r=3 + X
3x —1
@ 90 =57
£+t
t2
L(t)= =—5——
o LM 32 —2t+1
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MORE EXAMPLES

EXAMPLE
Compute the second derivative of the following functions:
Q fx)=(x—1)e*
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Section 3.3 - The Product and Quotient Rules

MORE EXAMPLES

EXAMPLE
Compute the second derivative of the following functions:
Q fx)=(x—1)e*

X
(2] f(x):X2+1

EXAMPLE

Suppose that {(5) =1, f(5) =6, g(5) = =3, and g'(5) = 2. If B(x) = ;(();)) find B'(5).
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MORE EXAMPLES

EXAMPLE

Compute the second derivative of the following functions:
Q fx)=(x—1)e*

X
9 f(x)= e 4
EXAMPLE
Suppose that f(5) = 1, f/(5) = 6, g(5) = —3, and g'(5) = 2. If B(x) = ; ((’; )) find B/(5).

EXAMPLE

Suppose that f(5) =1, f(5) =6, g(5) = -3, and g'(5) = 2. If C(x) = ?((:)) find C'(5).

v
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