Section 1.6
Product and Quotient Rules for Derivatives

The Product Rule for Derivatives

ify = f(x) - g(x) theny' = f(x) - g'(x) + g(x)f'(x).
The derivative of a product is the first factor times the derivative of the second factor, plus the
second factor time the derivative of the first factor.

Example 1: Find the derivative using the Product Rule and then simplify.
y=(x+6)(x%-2)

Example 2: Find the derivative using the Product Rule. Don’t simplify.
y = (x* — 2x3 — 7)(3x? — 5x)

Example 3: Find the derivative using the Product Rule. Don’t simplify.
y = (x? + 4x — 11)(7x% — V/x)

Example 4: Find the derivative using the Product Rule. Don’t simplify.

y=({t+2)(3t -4/t +7)



The Quotient Rule for Derivatives
N(x) ' D(x)N'(x)-N(x)-D'(x)
If Q(x) = —— then X) =
QM) =75, then Q'(x) DGO
The derivative of a quotient is the denominator times the derivative of the numerator, minus
the numerator times the derivative of the denominator, all divided by the square of the

denominator.

Example 5: Find the derivative using the Quotient Rule. Simplify.
1+ x?

x3+1

y:

Example 6: Find the derivative using the Quotient Rule. Simplify.
t? —16

t+4

y:

Example 7: Find the derivative using the Quotient Rule. Don’t simplify.
5x%2—1

Y = X +3



Example 8:
The population, P, in thousands, of a small

city is given by the following function, where
500t

tistimeinyears. P(t) = YT

a. Find the growth rate.
b. Find the population after 9 years.
c. Find the growth rate at t=9 year

Work the following multiple-choice problems from homework. On the test, this is a problem
that | would expect to see all work.
4. Differentiate.

3
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Y=%-1
N dy 2 +3x°
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dx  (x-=1)
N dy 2 - 3x°
Q) B. —= —2
dx  (x-1)
o dy -2+
O¢C —=——>3—
dx (x=1)
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dy -2x"-3x
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8. Differentiate.

fx)= (55 +7) (ax - 5)

O A. (x)=200x° +196x° - 75x
) B. (x)=20x° + 196x° - 75x
O €. f(x)=200x° +196x° - 75x°

) D. (x)=20x° + 196x° - 75x°



Section 1.6
Product and Quotient Rules for Derivatives

The Product Rule for Derivatives

ify =f(x)-g(x)theny' = f(x) - g'(x) + g(x)f'(x).
The derivative of a product is the first factor times the derivative of the second factor, plus the
second factor time the derivative of the first factor.

Example 1: Find the derivative using the Product Rule and then simplify. Show werk
= (x+6)(x? - 2)
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Example 2: Find the derivative using the Product Rule._Don'’t simplify.
= (x* - 2x% — 7)(3x — 5x)
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The Quotient Rule for Derivatives
N(x) ' D(x)-N'(x)-N(x)-D'(x)
If Q(x) = —= then x) =
Q(®) D(x) Q'(x) [D(x)1?
The derivative of a quotient is the denominator times the derivative of the numerator, minus
the numerator times the derivative of the denominator, all divided by the square of the

denominator.

Example 5: Find the derivative using the Quotient Rule. Simplify. S how worK
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Example 6: Find the derivative using the Quotient Rule. Simplify. Show (,dork

t? —16
y= t+4 / L) (f. —Ib)(l>
g = (e re(Eie) = (£ R ErD L (el

(t+4)*
2. 2 i J -
dbtigt - L4l | £iagttib_ (E7Y

= ,_L . -H{) - (£ i) 2 (
Example 7: Find the derivative using the Quotient Rule. Don’t simplify.
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Example 8:

The population, P, in thousands, of a small g /\
city is given by the following function, where 50
tis time in years. P(t) = soo 0 / \\ (9,%6 )3
' 2t249 R ¥ = -
a. Find the growth rate. ” ] ]
b. Find the population after 9 years. © /
c. Find the growth rate at t=9 year , 1
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Work the following multiple-choice problems from homework. On the test, thisis a problem

that | would expect to see all work.
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8. Differentiate.
0= (5 +7) (4x” -5) j -

)AL F(x)=200x° + 196x° - 75x

O B. f(x)=20x" + 196x° - 75x

O3 €. F(x)=200x° +196x5 ~ 752
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O D, F(x)=20x° +196x° - 75x2
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