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THE PRODUCT AND QUOTIENT RULES

The produc{ rule

If { ond q are both differentiable , then

x) | = d (X)i_ﬂ()}
j‘;[f(x\g( V) f(x\g;[a(x\]-rﬂ s [fx
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h=0 h h—0 h
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flxah) —f(xl_

h



n words , the produc% rule s0Ys

DOI’I\VO\[I‘VQO{ a Proo\ucjr of two funchbns 5 the flrﬁ funchbn
hives the denivative of the gecond funchon plus the second funchon  times

the dernative of the first funchon .

Examg\e

o Differenhiate 3=xasmx

Coln Usfnj Product rule ,

s

_x2d lanx) 4 anx. 4 (x%)
dx dx

Q—iﬁ'
>x

2. cosx +oinx . (dx)

X2 cosX + axsmx

Examg\e
° D(ffer@hhb\& fla) = '\r{ (1 +3)

Method 1 | Producl ru)e)

) =t 4 (1+3) + (+3t) 4 (Nt )
dt dt
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Py = VT (3) + (1438) L7
2

= 3p + Lty 3R
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Method 2
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\ __‘_‘Vl 3°3£
F() )’C + 32
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Sarne Answer . However the Poin\, 16 that 1t & not a\waas eﬂSj fo use

the Pmdud ale . However LiKewn B3, Proo\ud rule 15

Hhe onl\j Possib\e rethad .



Exomp_)e
hix) = xcj(x) and 15 let 3(3) =12 and 9‘(3) = |6 )fmd h'(3) \

Soln

e

Use 1o Proc\uc{ rule |
h(x) = 4 Txgla]) = xd [g)] +q)d
) a [xgt)(] d [q0] +9q dx( )

= xa‘(XH 3lx\

Ten, h'(3) = 3.9'3) + g(3)
=7,16 +12 = 43412 = 60

THE QUOTIENT RULE

It { and q ore Afferentiable funchions , then

n [f(x} 3 g(x\%[f(x\} -f(ﬂgi[g(x\}
dx Lqlx) 7
(q0))

The Quotient tule allows us to cmpute the denivative

of rahonal funchions .
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let 3 o xlyx-2
x3+6

‘ 3 4 (v — bFax=-2)d x34
,(x+6\dx(x+x ) - x )dx( 6)

[
|

(x3+6)

(x3+6) (Ax+1) - (4+x-3) (3¢%)

()(3-»6)2

axd + 13x +x346 =35 —3x3+ 6x>

(x3 G)Q

_xt- &xg+ 6x2412x + 6

W

(x3+6)*
o Exam le F{nd\ on e ua’nbn of e o en{ lne Yo the curve = ___'_{_—L—-
_—L_ q na ‘j - '4 x2

ab the Pom{ ll‘lz) |
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To find the slope of the tangent line , we need fo find the derivative

Then accorc\{nﬁ fo the Quohient rule |

(l+x2)_§\_;(ﬂ) ro\ (14x%)
X

d%_ _
dX (\'\'XD)Q

(mx?)-'__. _HMX)> 2
dy - i '
dy - —
dx ( (|+x’)2 ) . alx

= (1+x?) - alx. r (ax) _ T N e 5
X (1+x?) Jw ey aw ()

Then the S\OPQ of the }onﬂen{ line at ( l,—'f) 1S

J BT T} R I TR SR
_%-\x=.‘l 8 4

dx T (141%)? 3.4

{ the fanaen{ hne at ( '»—;')

Then uemﬁ Pom)c s\o])e ‘gorm ) Pﬂe_equahbn 0

I 1 ) B R B
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DON'T USE QUOTIENT RULE EVERY TIME YOU SEE A QUOTIENT

For wnstance j

Flx) = 3x246x+8  youcan differentiate using the

quuohewmL wle . Mowever 1t 15 much easier to f)erfonm dwision fwrst

ond write Flx) = 3x+6 +8x”" and then differentiate

TR!QONOMETR\C FUNCTIONS

( 51N X ) . osx 4 (snx) - SinX ao\_ (cosx)
X

4 (o)) = 4 [ 80X
dx dx \ cos X dx
cos X
_ osx. 05X~ (=8I0 ) 0 X 4 SINK L secx
3 = m— =
p! c08° X 0s%x

oS X

Denvahives of remaahn‘na ’rngonome\nb funchon csc X, secX (ot x can be

comPuhd using a\uohen)c rule .

We oblan | d (ecsex) = — cse X cotx

d [secx) = secx fonx

4 lCOtX) = -CSCSX



E}_ LE{ f(@\ = SQC@
|+ sec©

Ten, {'(6) = (14secB). (sec®) = eocB (1+50c0)

[ 1+ sec0)?

(14 5e¢0 ) (secd tan ) - secO (sech tanC )

i

(14 50¢0)?

cecD tan® + goc20 fand -sgoc’Q tanB

i

(I+soc6\i

gec D tan@

(14+cec 0)?

1}

o Ex  Differentate f(x) = __f_i_.__ . For what values of X
[1-x?)

does the 3mph of { haw a horizontal ’ranaenf line ¢

o)
|

).(xg)\ _xd1=x)
=)
= (1-x%) (3x2) = x3 (-x)

[V -x?)?

flix) = [1-x?




The horizontal %anaen{ ne mean  slope of ’ranaen’c hne 15 @, 0

we are \ool(n'nj Tor values of x such that f'x)=0

In our case ¥ 3-x2)=0 = x=0,X =.tﬁ "






