Sec. 11.5 The product and quotient rules Lec. 7

The product rule is

f()

—[f(x) g@]=TD o)+ £ (). B g (x)

In other words,

The derivative of the product = (the derivative of the first).(second)+(first).(the derivative of the
second).

Example (1) Find the derivative of f(x) =3x" (x> —2x+2)

Solution
df (x) :d3x () —2x +2)+ 32, d(x* =2x+2)
dx dx dx

=9x.(x* =2x+2)+3x.(2x - 2)
=15x"* —24x" +18x?

Example (2) If = (x—1)(x—2)(x—3). then find %

dx
Solution
% = %.(x -2)(x-3)+ %.(x -1)(x-3) +%.()€ -D(x-2)

=(D).(x=2)x=3)+D).(x=D(x=3)+(1).(x = 1)(x—2)
=(x*=5x+6)+(x" —4x+3)+(x* =3x+2)
=3x" —12x+11

The quotient rule:
daf (X) dg(X)

d f, Lo O IOLL)
&' g() (g0 ’

In other words,
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Sec. 11.5 The product and quotient rules Lec. 7

The derivative of the quotient

[(the derivative of numerator).(the denominator) - (the numerator).(the derivative of denominator)]

(the denominator)®
. o 2x-3
Example (3) Find the derivative of f(x) =
4x+1
Solution
d(2x-3) d(4x+1)
d d 2x-3 — .(4x+1)—(2x—3).7dx
dx dx 4x+1 (4x +1)*
~(2).(4x+1)-(2x-3).(4)
(4x+1)°
14
(4x+1)°

x-=5
Example (4) Differentiate  f(x) =
p f .

Solution
d(x-5 d~x
if(x):li x—5):l[ (dx )_\/;—(x—5) ;i_]
dx 8dx Jx 8 (Vx)?
1
:l[(l).&—(x—S).zﬁ]
8 (Vx)?
1
_1[{x/¥ (x 5).%/;}].@
8 X \/;
_(x=5)
1 2 2
Bk 2
_ 2x—-x+5
© 16xx
_x+5
_16x\/;
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