Product and Quotient Rules for Derivative

Product Rule: Dx(f(x) g(x))=f(x)-g'(x) +g(x)- F'(x)

Quotient Rule: D (Mj _ 909 1)~ T(x)-9'(x)
“La(x) [g(x)]2

Example 1:
Let f (x) = (X*+4)(x* —5X).
Find f'(x).

Product Rule: D, ( f(x)-g(x))= f(x)-g'(x) +g(x)- f'(x)
£/(x) = (x*+4)- D, | ¥* =5x |+ (X =5x)- D, | X* +4 |

f'(x) = (x*+4) -[2x = 5]+ (x* = 5x) - [2X]

f'(x) = 2x° —5x® +8x — 20 + 2x° —10x?

f'(x) =4x® —15x° +8x - 20



Example 2:

Let  (x) = VX (x* +4).
Find f '(x).

Product Rule: Dx(f(x) : g(x))= f(X)-g'(xX)+g(x)- f'(x)
f'(x):ﬁ.Dx[xz+4]+(x2+4)-Dx[ﬁ]

Note: D, [ﬁ] =D, |:X1/2:| — %X1/21 _ %Xllz

f’(X):ﬁ.[2X+O]+(X2 +4)'[%X1/2:|

F(X) = 2%/ + (¢ +4) _%xl’z}

f’(x):2xﬁ+(x2+4)._ 1 }



Example 3:

Let f(x) = i/x_zsin X.
Find f'(x).

Product Rule: D, (f(x)-g(x))=f(x)-g'(x)+g(x)- f'(x)

/09 =3x - D, [sinx] +sinx-D, | {x*

Note: Dx [WJ = Dx |:)(2/3:| — EX2/3_1 — EX—1/3

3 3
£(x) = 2 -[cos x] +sin - %X—lls:l

f'(X)=%¢7-[Cosx]+sinx-_ 2 }



Example 4:

3x? -1
Let f (X) = it
Find f'(x).
Quotient Rule: D, (Ej _9(x) - T(x) - fz(x) -9'(x)
9(x) [9(X)]
100 = (2x+5)D, (3x* ~1)—(3x* -1) D, (2x +5)

[2x+5]

(2x+5)(6x) - (3x* —1)(2)
[2x+5]




Example 5:

X3

5«/§+3'

Let f (X) =

Find f '(x).

Quotient Rule: D (Mj _90)- T )~ 1(x)-g'(x)

g(x) [g(x)]2
1y (B30, ()40, (5453
[5\E+3]2

Note: D, (5\/; + 3) =D, (5X1/2 n 3) _ 5(% X1/21j +0= gxl/z

-3 () 3

£1(x) =
v 5V + 3]2




Example 6:

Let f (x) = .
X
Find f ().
Quotient Rule: D (ﬂj _9()- ') - T(x)-9'(x)
“Lg(x) [g(x)]2
. (x*)D, (cos x) - (cosx) D, (x*)
]
/() = (x*)(=sinx) - (cosx)(2x)

Edl



Example 7:

Letf (x)= X HAXs
X" —4
Find f ().
Quotient Rule: D, (EJ _9()- (%) - fz(x) -9'(x)
9(x) [9(0)]

(x* —4)D, (3%* + 4x—5)—(3x* + 4x~5)D, (x* - 4)
[ -a]
(x* —4)(6x+4)—(3x* + 4x —5)(2x)

]

f'(x) =

f'(x) =



Example 8:

5_4
_ X
Let f (X) = Iy
Find f '(x).
Note: f (x) = 5_3 = f(x)—5_4x_l
| X -4 X -4
Quotient Rule: D (wj _9() - 1T°(x) - T(x)-9'(x)
“La(x) [g(x)]2
£/(x) = (x*-4)D, (5-4x")~(5-4x7")D, (x* - 4)
[xz —4]2
. (x* —4)(-4(-1x?)) - (5-4x)(2x)
[xz —4]2
O L M

]



Example 9:

Let f (X) =tan x-sin x

Find f'(x).

Product Rule: D, (f(x)-g(x))=f(x)-g'(x)+g(x)- f'(x)
f'(x) =tanx- D, (sinx)+sinx- D, (tan X)

£/(x) =tan x-(cos x) +sin x| (secx)’ |

Note: (secx)* =sec” x



Example 10:

Let f (X) =cosXx-sin X
Find f '(x) and find tangent line at (%Oj

Product Rule: D, (f(x)-g(x))=f(x)-9'(x)+9(x)- f'(x)
f’(x) =cosx- D, (sin x)+sin x- D, (cos X)

f'(x) =cosx-(cosx)+sinx-[—sin x]

£'(x) =(cosx)” ~ (sin x)’

T

Slope of tangent line at (%Oj = f '(Ej

A Z2__52: s e
f(?j_(COSZJ (smzj (0)° - () 1

Equation of tangent line: y—y, = m(Xx—x,)

Equation of tangent line:y —0 = —ltx _ %)



Example 11:

Letf (x) = X2
X—2

Find f'(x) and find tangent line at (0,-1).

Quatient Rule: D, £ | 969~ 00909
Lg(x) [0
£(x) = (x=2)-D,(x+2)-(x+2)-D,(x-2)
[x-2]
f!(x) _ (X_Z)(l)_()(z+2)(1)
[x-2]

Slope of tangent line at (0,-1) = f'(0)

t(0)

_(x=2)-)-(x+2)-() _(0-2)-()-(0+2)-(1) _—4

2] 0 2f s

Equation of tangent line: y —y, =m(x—x,)

Equation of tangent line: y —-1=-1(x—0)



