Product and Quotient Rules of Differentiation July 03, 2015

2.3 Product and Quotient Rules of Differentiation

GOALS: 1. For functions that are not simple, recognize
those with products and/or quotients.
2. Learn the Product Rule and apply it properly.
3. Learn the Quotient Rule and apply it properly.

Study 2.3 #1-7,11,15,17, 21, 22, 23,
24, 29, 31, 37, 39, 43, 53, 57, 59
61, 63, 67, 75, 83, 87, 93, 97, 101

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Caleulus Home Page Homework Part A Part B derivative practice

a & S a3

Calc Web Pages

2.3 Product and Quotient Rules of Differentiation

g P

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page Homework Part A Part B

. , , derivative practice
8 3 8 @ P
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2.3 Product and Quotient Rules of Differentiation
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¢

3 '.
= y(x+) P&

How do find derivative?

Class Notes: Prof. G. Battaly, Westchester Community College, NY

~ Calculus Home Page Homework Part A Part B derivative pr‘acTice

a a a a

2.3 Product and Quotient Rules of Differentiation
2
- X +X
3/ 2 .
= XD Fid
ant
How do find derivative?

What is the wrong approach?

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Caleulus Home Page Homework Part A Part B derivative practice

a a @ a
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2.3 Product and Quotient Rules of Differentiation
3/ 2 -
= <+ Fidq
ant
How d_o find derivative? X X

3: )(S+)<

Class Notes: Prof. G. Battaly, Westchester Community College, NY

~ Calculus Home Page Homework Part A Part B

[ | a8

% ¢x T ax™ 23

_derivative practice

2.3 Product and Quotient Rules of Differentiation

G )oced Fil

How do find derivative?

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page Homework Part A Part B

a a a

derivative practice
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2.3 Product and Quotient Rules of Differentiation

3= ()(—D (/)( 41) Fi%

How do find derivative?

Class Notes: Prof. G. Battaly, Westchester Community College, NY deri . .
Calculus Home Page Homework Part A Part B erivative practice

a a a

2.3 Product and Quotient Rules of Differentiation

4= X (x40 F'%

How do find derivative?

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page Homework Part A PartB  derivative practice

a a a
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2.3 Product and Quotient Rules of Differentiation

«a[: XG40 F'%

How do find derivative?

(a: Ax +Ix

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

- @ - a

derivative practice

2.3 Product and Quotient Rules of Differentiation
3= Gt fxvy ) | Y= xsinx

What about a product we cannot expand?

We need a rule to handle these.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

5 ] a a a

derivative practice
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2.3 Product and Quotient Rules of Differentiation Product Rule

u.

PRODUCT RULE:

If f and g are both differentiable functions,

then d[f(x)gx)1 =f(x)g'(x) + g(x)f'(x)

dx
a K(f Xl
& ,@(,;,)*(x‘*.)(&) i‘% AN
= b+ SO 2y ax

Class Notes: Prof. G. Battaly, Westchester Community College, NY

E‘Calculus Home Page Ra‘Homework Part AE‘PKIT B - ‘der‘ivuﬁve practice
2.3 Product and Quotient Rules of Differentiation Product Rule
a
= Xg(xl.(. N B4
How do find derivative? 4o
I I
dfix)ax)1 =1(x)g(x) + g(x)f (x)
dx
%g:fz(;f;x'(ﬁ;‘y:g(dn‘
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B derivative pr‘ac‘rice
a a a a
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2.3 Product and Quotient Rules of Differentiation Producet =ule

®
3/ 2 ,
= () H2
How do find derivative?

dLfgM) 1 =fx) g'(x) + g(x)f'(x)
d

2122+ (X %)
U =+ 3)(44 3
S 5‘)(’{-;3 Xz

4= 1

Class Notes: Prof. G. Battaly, Westchester Community College, NY

~ Calculus Home Page Homework Part A Part B derivative pr‘acﬂce

3 L | - '

2.3 Product and Quotient Rules of Differentiation uf’”’"‘wt Rule

dlfixa)] =fx) g'(x) + g(x) f'(x)

/(x)= ((x+5)x22) & {6

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A PartB depivative pruc’rice

a a a
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Product Rule
@

dLfx)ae)] =f(x) g'x) + g(x) f'(x)

/(x)= (ix+§)(x 3—2\ E L0
6= (DAL + (123) Al

2.3 Product and Quotient Rules of Differentiation

I

=(4xe ) (33 + (xz—a\(e)
= )6 HISK HbxT-12
S Y Iy

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page Homewor kPartA PartB derivative practice
@ @ G &
2.3 Product and Quotient Rules of Differentiation Product Rule
[l J

X1 =f(x)g'x) + g(x)f'(x)

9062 {5 (4- 1) = gor

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_ Caleulus Home Page Homework Part A Part B derivative practice

8 3 ' '
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2.3 Product and Quotient Rules of Differentiation
a

bg(s):‘f; (g/_ S‘) F: g/(S) dx

:S,/l(kl—s'-)

(e $hACED oL
s a3

ENEDE! (4- (L <)

=0t (L/SXQ'TV

%, LN
-3s™+ I=S
s

1)

=-48" +4-8° = 4-5¢°
28(1/2) 28(1/2) 28(1/2)

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

| a 5]

derivative practice

Product Rule

dLfxae)] =f(x) g'(x) + g(x) f'(x)

2.3 Product and Quotient Rules of Differentiation Product Rule
|
dlfixax)] =1(x)g'x) + gx) f'x)
. ax
s )
G- 3 = Qx (%-x :
Class Notes: Prof. G. Battaly, Westchester Community College, NY
) Calculus Home Page Homework Part A Part B derivative practice
a a ] a
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Product =Rule

2.3 Product and Quotient Rules of Differentiation a
dfix)ax)] =f(x)g'(x) + g(x)f'(x)
ax
G: y=ax (¥-x3) Fidy
d :
Q
Ay ax(~3x>+ (4-)2)
oy
- 3 3
~(x+§-2x
<= —5x%+ 8
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B
a 5 ] a

2.3 Product and Quotient Rules of Differentiation

é,a&)= X siny F. ‘8'(*\

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

& 3 &

Product Rule

a8

dLf)gx)] =f(x) g'x) + g(x)f'(x)

dx

_derivative practice
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2.3 Product and Quotient Rules of Differentiation _Product Rule
3\

éa&) r X Siny F. 3(3‘\ alibdgidl =) g'x) + gx) f'(x)

A
(x) = X SmX

1)« XM Al 5 SO 0(()(‘/)
9(x T

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page Homework Part A Part B

] ]

@ |

2.3 Product and Quotient Rules of Differentiation Ruotient Rule

3(6 43 (%) (2e-7) ’
-7

QUOTIENT RULE:
If f and g are both differentiable functions,

then the quotient _f is differentiable at all x

g
such that g(x) = 0 and Dav~ndd

T |
g ] _ g/ (x) - [()g'(x
dx [g(0)F

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page Homework Part A Part B

- | a a8

derivative practice
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2.3 Product and Quotient Rules of Differentiation -

d{f(x)

Ruotlent Rule

g(X)] _gMS®) - f(0g'(X)

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

& & ®

3(\‘- ‘f, +3 A kT
t-7

2.3 Product and Quotient Rules of Differentiation

Ruotlent Rule
a

L3 f(x)}
ho . 42 d{gu) _EWS'C) ~ S0’

-7 *
Qe

h{2)

(-1

(e ) (a8) = (£ +a)®)
(E-1)*

S Y -/4E Y
(2t P

71 19 -4
@

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page Homework Part A Part B

a

' DAN=NaD

(26D (£ ) - (t42) &(3t-7 QAN D
2 ot

derivative practice
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2.3 Product and Quotient Rules of Differentiation

Class Notes: Prof. G. Battaly, Westchester Community College, NY

& a a

; DL WV- D
12.<f(t)= 2031 k: £ tos? b
@R

Calculus Home Page Homework Part A Part B derivative practice

Ruotlent Rule

a

2.3 Product and Quotient Rules of Differentiation

e

-3 Ruotient =ule
12. (ft) = Cost [ = 7 CosT
D

S it DanN-NLD

Ruotlent Rule
@

/

= - WDt st )

q>7f)a= t (Csxd) Cost)3t ) / 14 {) :..i.?‘S'\"t)'é’Sﬂ(w

2 & i‘[—i’sn:b -3 't]

~ tsnt -3est tt
t" — —tsat-3esT

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

L ® ®

’E’
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Can use:

&

1. Simplification

Calculus Home Page

2.3 Product and Quotient Rules of Differentiation

a1, é:{(x).-&rmi RS a

Class Notes: Prof. G. Battaly, Westchester Community College, NY

a a

Homework Part A Part B

Ruotlent Rule

a

2. Product Rule 3. Quotient Rule

derivative practice

a

{(x) sv% g

{0+ xH3)~ (ax+r)(é;x %)

D9, é {(X) _L F: 47,() Ruotient Rule
¥) = Zafr) .2x-f5'5( Y K
4'((:)- Di; Rpg(-40N T X 3K
= | 5 W=
T; -,,)xf)? DX\F
(x)= bx‘H) x % "
?(x) (Qxﬂ) -3X >+(X )(&\
s —laxts) | SR
Tx‘y{_’ )(”\'3; 2 )(ﬂ(_
DN ~petd

N
LN

'@

X" =

Calculus Home Page

(9"

.,)y+8 o?)(

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homeworl k Part A Part B
(] ¥

Quotient Rule

®
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Ruotlent Rule
a

DIN-N4D
BERN4D

Product and Quotient Rules of Differentiation

2.3 Product and Quotient Rules of Differentiation

y= 1-sinx Fidq
AL

cos x d(sin x) = cos x
ax

d(cos x) = - sin x
ax

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

a8

derivative practice

Quotient Rule
@

DIAN-NAD
BAN 4D

2.3 Product and Quotient Rules of Differentiation

ol ik
Casx AL

one way to find the derivative, though not the easiest

- @4} cosx A([=sw4) _ (I-KQ”_(.—(LC)(—&)

d’" R
Cos X

Con*x ..

. /
“Cosz -+ ?‘s—‘\ —PH\K) . - w)‘)—(‘f f;)x'fl)\ ¥
= 27—
Cos X

U

) Cot X
I

= —(&‘m?xx"s'w - Smx-|
Cos’x Cos’x

LS L /

- 2
Gsx O catx N\ > -
X M-H..a( s ?‘

2, R
2 SmB+cas &
TAE O Lordg 2
- = T2 = =
( 2 ) S ?1 2 2 2
Class Notes: Prof. G. Battaly, Westchest
 Caleulus tome Page . AnPﬂnB derivative practice
et <] @ 32
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2.3 Product and Quotient Rules of Differentiation

= I_SI‘IX I'
Cos X F %

easier to use trig identities

y=_1 -sinx
COS X COS X

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page

a

Homework Part A Part B

] a

G: y=secx-tanx F: dy/dx

Quotlent Rule

a

DIN-N 4D
e e

2.3 Product and Quotient Rules of Differentiation co-functions
*
*
d(sinx) =cos x % d(cos x) = -sin x
dx » adx
(= t —_—)
*
d(tan x) = secx  « d(cotx) = -] CSC2X
ax Poadx
[ i —))
*
d(sec x) = sec x tan x « d(csc x) = l csc x cot x
ax Y dx
*
*
*
*
ECalculus Home Page ‘EHomework Part A‘&Pal’l B
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2.3 Product and Quotient Rules of Differentiation

- ]

!

ﬂ = /JAX L“,é
Ml

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

3 a

&

derivative practice

g= XE3CHD FiYt L

2.3 Product and Quotient Rules of Differentiation

b= [E(-1)

a

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part A Part B

& % ] L]

derivative practice

R (RN
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2.3 Product and Quotient Rules of Differentiation

})(t) t d(/ Z) v>
(-t a%;\
‘Z(Jt%(l—t [J¢ﬁ>

Qt&(gfﬁ I
IR Tci"w Ttk

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homewor k Part A PartB

8 a 8

derivative practice

@

= - L 2 L %
b= £ t) (€)=t
b= (-1 NORET T

2.3 Product and Quotient Rules of Differentiation

/Z/Y)“—Xa:sy F {(y

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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