Math 151
Section 2.3

Product and Quotient Rule

The Product Rule

If f(x)=F(x)S(x), then f'(x) =F'(x)S(x)+ S'(x) F(x)

Quotient Rule

it (%) =% then f/(x) = 2T 00 =TOIB)

B(x) (B())

Example 1

Given f (x) = (x> —4x)x? =3x), find f'(x)

f'(x) =%(x2 —4Xx2 —3x)+ %(x2 —3XXX2 —4x)

f/(x) = (2x — 4)(x® = 3x) + (2x — 3)(x? — 4x)
f'(x) = 2x® —6x* —4x* —12x + 2x® —8x* —3x” +12x
f/(x) = 4x> — 21x” + 24x

Example 2

Given f (X) = (5x3 +4x° + 4x)(2x2 +6x), find f'(x)

f'(x) :%(5x3 +4x° +4xX2x2 + 6x)+ %(sz +6xX5x3 +4x° +4x)

f'(x) = (15x2 +8X+ 4)(2x2 +6X) + (4X +6)(5x> + 4x* + 4X)




Example 3 Given f (x) = 4x%e*, find f'(X)

d d
f :_4 34X Rl P
(0= (e + ()
f'(x) =12x%e* + 4x%e*
or f'(x)=4x%e*(3+x)

Example 4

Find the derivative of f(x)=e"sinx

f'(x) = %(ex)sin X +%(sin x)e*

f'(x) =e*sinx+e” cosx

Example 5
2
Given f (x) = 3¢ _dx st find f'(x)
3 d X 2 d 2
f(x):(3X —4x+5)&(e )-(x )&(3x —4+5)

(3x2 —4x+ 5)2
(3x® —4x +5)(2x) — (x*)(9x* — 4)

f'(x) =
() (3x® —4x+5)?
£ = 6x* —8x? +10x —9x"* + 4x>
(3x® — 4x +5)?
() = —3x* —4x® +10x

(3x® —4x +5)?




Example 6

2 —
Given f (x) :%, then f'(x)

x? —3x+
—3x+3)(2x-5) — (x* =5x)(2x - 3)
(x> —3x+3)?
2x° — 62 +6X —5X* +15x +15— (2x° ~10x? — 3x? +15x)
(x?—3x+3f
x° —11x% + 21x +15—2x> +13x” —15x
(x2—3x+3f

fr0 =&

f(x) =

F1(x)= 2

, 2x% +6x+15
fr(x)= oK
(x —3x+3)

Example 7

Given f(x) :Ze—x, then f'(x)
X“—=2
2 d X 2 d X
o A2 )
(x* ~2f
£1(x) = (x2 = 2)" +e*(2x)

( —2f

x2e* —2e* + 2xe*

(x2 - 2)2

(x2 +2X— Z)eX

(x2 - 2)2

f'(x) =

f(x) =




The derivatives of the other trigonometric functions
The derivative of tangent

Find the derivative of f(x) =tan(x) = sin(x)
cos(x)

f (- (€0sCOsinG9) ~ sin() Keos())

(sin(x))°
£10x) = cos(x) - cos(x) — (sin(x) )(- sin(x))
sin?(x)
£1(x) = cos?(x) +sin?(x)
sin®(x)
, 1
oo = sin?(x)

f'(x) = csc®(X)

i(tan(x)) =sec?(X)

dx
The derivative of cosecant

f (x) = csc(x) = ﬁ

£ - 509)-@) L (sin()

(sin(x))
£10x) = sin(x) -p;l(cos(x))
sin“(x)
rron  —COS(X)
oo = sin?(x)
' _ . 1
f'(x) = —cos(x) SN (x)

f'(x) = —cos(x) csc? (x)

d 2
&(csc(x)) = —cos(x) csc” (X)




The derivatives of the other trigonometric functions
d
d—(csc(x)) = —csc(X) - cot(x)
X
di(sec(x)) = sec(x) - tan(x)
X

d 2
&(cot(x)) = —csc’(x)

Example 8
Find the derivative of g(x) = cozx
X

' (x*)cos x)’ —(cos X)(Xg)’

9'(x) = 32
()

~ x*(~sinx)—(cosx (3X2)
- G

— x2(xsin x +3c0s x)

XG

_ —(xsinx+3cosx)
- =




Example 9

Find the equation of a tangent line to the function f (x) = x®¢* at the point (L)
d d
f(x)=—((xp* +—(e* |x°
(0= bR+ )
f'(x) = 3x%e* + x%e”
f'() =3(1)%e"' +(1)°e' =3e+1e =4e

y—e=4e(x-1)
y—e=4ex—4e
y =4ex—3e
y =e(4x-3)

Example 10

X2

Find the slope of a tangent line to the curve given by the function f(x) = 3
X+

through

) 1
the point | -1,—=
P ( 2)

X2

X+3

First find the derivative of the function: f(x) =

d (. 2\ d
£1(x) = (e 3)  0E)-00) 0D a0 2x wbxex v
(x+3)° (x+3)? (x+3)° (x+3)

Find the value of the derivative at x = -1

(-D+6(-) -1-6 7
(-1+3)2 22 4

£/(=1) =




Example 11
Find the derivative of f(x) = x*sinx
£/(x) = (x*) sinx + (sin x) (x*)

f'(x) = 4x>sin X + cos x(x“)
f'(x) = 4x%sin x + x* cos x




