2.3 Product & Quotient Rules

ex: Find the derivative. 3
a)y=(x+l)(x2—3) = X =3%+ x— 3
¥ = By -3+
b) g(«’f)=2i—1 = Y- X’(
gho= 4+ X







rTHEOF!EM 2.8 The Product Rule

The product of two differentiable functions f and e is itself differentiable.
Moreover, the derivative of fg is

%[f(.r)g(-r)] = & (ﬂ@\(@ = %CXH_“CX )

\

g :-_()(1— { )(X)'~—3>
Y =G + (v=3)(01)

CDxraxex-3
= 3XPR%3



ex: Which function(s) are good candidates for the product
rule?

. f(x)=(é%inx)
- yese
y - y=(x+1)(x2—3)
. y=2x3

- g(x) =sinQ2x)



ex: Find the derivative.

a) y=xe' ”

>/z =Ye +8x9/ = X@X—r@)c:@x(wr})

b) g(x)=sin2x = Qsl‘ﬂXCDSX

ﬁl(@ =l (S‘f‘*(“s"%\ = Cosx- Crs)c\

= ) (Cp;)(‘ﬁi ﬂzx\
= Q C%Qx?(



rTHEOREM 2.9 The Quotient Rule

The quotient f/g of two differentiable functions f and g is itself differentiable at
all values of x for which g(x) # 0.

(0 £00) =6 ' (x)
= 36

ilf(_-')
dx| glx).




Remembering The Quotient Rule...

low d Hl'ﬂh minug
High d Low, all over

—

NS )
o8 OCoueTNE)GIBBONC

Lod#-

Hi d Z_D_\

R



ex: Which function(s) are good candidates for the quotient

rule?
.
g(x)—;
>
- V=§ = -—gx
- —_ e-“
x+1
/y o x+1
and I B s
fx)=*



ex: Find the derivative.




ex: Find the derivative.

x+1 YA |
! — . é('!-l)cﬂ(“ va
£'(x)= 3x o -->
:‘j_g— 4/)(3#*(0)(1\ _ & (\U’ZHD“_CLH\*@X j
} (X‘H)‘ (\A_‘,D’”
- afed B
(4sTY



ex: Find the derivative.

31

O




ex: Find the derivative.
<)X
Qy=tanx = rps X

ADSX COSK™ SINXASie)

3"’ cps X

Cm X

51568%



ex: Find the derivative.
d) y=cotx

g[:-CSCLX



ex: Find the derivative./
e y=secx ~ ,psX

‘; < (\X
) Cps X

e GS‘I(\X'_(_____
CDSX CDS X

|
Y = Janxsecx




ex: Find the derivative.

f) y=cscx

>/' _ __CmL;(CéCX



Trig ic Detivati

d. d
E[Sm x] =CU5)( a[csc x] W DTX
i[cos x] =—9 J—/\ >< i[S(.‘«C X] - SQCX’FU\DX
dx dx

%[tanx]= SQQZ?Q %[cotx]= ~ Cééx




Remembering The Derivatives of Tangent, Cotangent,
Secant and Cosecant...

*MEMORIZE THIS CHART

tan x SEC X SCC X

cotx CSC X —CSCX




ex: Find the equation of the tangent lineto y = x’secx

oG - gis 'T'}ﬁ)
4 &, \b

! 2

ﬂ =Y  ceoxtpax+ secX- <
yEH{om +
2 JUN T
(-2 [ ST



has a horizontal tangent.

0 5)9}36
N i
(%) ﬁ
Set Wmlrxter = ©

O=x
D=




ex.

B B0 AN F0N T
G I N
B N N
27 [ _s[n|0s

Based on the values in the table above,
if H(X) = ef(x) + nx, the:
(B) eXsnx  (C) e+x (D) e (E) e 14
nEy=ef i+
N@)=eL(p)y+ T

“Q—\—’(

\)



ex: Let p(x)= f(\)g(x)andq(r)—f(r).

g(x)

26 28

w pl(x) =FoP (%JHC LARCS n
P = (2.3?13 (’)U) Bz

*See printout.



e d

4 q'(x)= g{zﬂ?éﬂb %%)5@5
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First derivative:  y',

Second derivative: V",

Third derivative: y",

Fourth derivative: y¥,

nth derivative: ),

f'(x),
f(x),
f"(x),

fOAx).

" x),

wr al aps(a)ee

%[f (x)].

%[f (x)].
%[f(x)].

;—:4'[f(x)].

%U (x)].

D[y]
DI{y]
D y]

D{y]

D!{y]




ex: Find the indicated derivative,

a) f(.r)= 3x* +2, R f'"(x)= ?
£10)=1dx_

I “/x)= 3bX

£U(x)= 72X



ex: Find the indicated derivative.

; d’s
b) y =sinx, J,=?
dx”

)/'.: co03X
>/" - — snf\ X



ex: Find the indicated derivative.

. d’
© y=sinx, ;?=?
dx



ex: Find the indicated derivative, y_ 4 (\X

"(H

d) y=sinx, ﬁ ? KWC%X

= <X

(2.05) Y =t
q@S/ ~Coos

= - et5%
f’”: 10X

} ———




ex: Find the indicated derivative.

e) g(x) = COS X, g“m’ (x) =7




ex: Find the indicated derivative.

) y= e.\', y(llll) i 7
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Let f be the function given by f(x)= =
x -

a. Find the domain of f.
b./Write an equation for each vertical and each horizontal asymptote for
the graph of f.
¢c. Find f'(x).
.M( d. Write an equation for the line tangent to the graph of f at the point
(0.£(0)).

o) XF 22
by X=2,-2 VA
Y=Q HA



FR 18
Let f be the function that is given by f(x) = %t—ﬁ and that has the following
properties.
(1)  The graph of f is symmetric with respect to the y-axis.
) lim f(x)=+oo
(@) fM)=-2
(a) Determine the valuesof a. b ,and ¢ .

(b) Wnte an equation for each vertical and each horizontal asymptote of the graph of f.

(¢) Sketch the graph of f i the xy-plane provided below,



