: Section 8.5

The Product and Quotient Rules

I Part 1: The Product Rule

Example 1: How would we approach % B2+ +2x2 +4x-9)
using the techniques of the previous section?

LS>e.  Loowld &xpa.@é ( quﬁ cyed

k—L\aﬁ ALY <he poden Vule

Derivative Rule: The Product Rule

I f{x) = u(x)-vix), where v and v are differentiable functions of x, then
700 = 0 0G- v + v X L. '

e
This can bc% memorized %S, (U-v'=uv+vu,

Example 1 revisited: Find % @BxX -2+ 7)1 +2x% + 4 x—9) using the

product rule (Hint: What are v and v?)

AN %x“’_ —ax 4 3 s [zx”"_Qx?"

42X+ dx -9 vz exT ey + Y

v = X
1 ' .
v = (rast ex ) U8 W adx - 1) 4

(B s Yue s DT~ 2%+ Z)
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Example 2: Find y' if y = (x+3) (X = 2 x).

é‘: PIX T o) 4 Qux- 2)(x+3)

Example 3 (for you): Find % ifs=(P+N(-1n

ds | A0S ()
v

e

Example 4: Differentiate f(x) = (7 X -5 +2xX* - 1) (4 x* +3x =557 + 3 x), but
do not simplify your result.

¥f(x\ = ( 9%’ - 2Wx s &)x) 4 xt 3T TR

B A N A PR Y E VL T VSR
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Example 5: Differentiate y = (5’/? —2Vx + 1) - % +3 x7°), but do not simplify

your result. _
' - Ns - 3]
! L L N 3 s -8
= X - — 3%
k—(j &5' g A \(.X ~ e 3
- ) 5 . ....;} j/‘S" ’j"*
N Tk YO =2 )

Example 6: An agency will give tours for groups of at least 25. The cost is
$300/person for groups of 25. The cost is reduced by $10 {per person) for each

person over 25. o= B 55 pee ple .. )
a.) Find R(n) (the revenue function)
’RU‘J\ - D (\ 200 —~ iaQN*' 25‘)} , M =28, L
See el ¥R AT

. LS
= 53em - o ' ;->=#qbwe_2LS'
b.) Find Dg (the domain) posds Q5+ N (3oh - tom)

D, = LAl meas 20,0

c.) Find MR
mE = L (S5e- lop) £ P -1e) |
As C’L\z ?mn_ap 5:7:2_
penensas  Frec 3o <o 31,
che, o] Neste sue
eylowmtt .

Secpesseg b‘ﬁf\ Bso,

d.) Find and interpret MR(30)
MR (23] = S -]olae) - 10\3.3\ = -y




08.05 QOutline.nb

l Part 2: The Quotient Rule

e Derivative Rule: The quotient rule

I F(X) = -5%? where v and v are differentiable functions of x with v(x) # 0, then

) OOV (-
flrix) = 22 R o .

This can be!memorizedfas, (4) = S0,

Example 7: If f(x) = 22X find

x2-7 :
_ z
= ’)Q?’.s.?;x an' = 23X o+
AVAR-1 3{2“ Ea \;! - l?(

Sl = (2% +2) ( x*-3) - 2x (%*+ 1)
= KX—L"?XL

Example 8: Find -L x41:22x;2+5 : N
3 -
xR ot ) = (9% s 02

(‘Xq . L){L‘i‘ f)ﬁz‘

i
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Quiz - Just for you

a.) Write down the product rule

. 1 L
VY = AV a2V

b.) Write down the quotient rule
!

(2 = o
v EEVA

¢.) What two pieces of information do you need to find the equation of a tangent

line? And, what formula is most helpful for writing the equation of the line?
MeeAeA )

Prc z._. _S’ofpg_ Y, 'CLIQ‘ ?155’6

thes vse pemslem Forn! IR

Example 9: Find the equation of the tangentlineto y = (4 ¥ +4 x+ 1) (7 -2 %)

when x=1.

G = (3x9)7 -2 3 (LI 9x41)

@ % =\" (33: iz(f)"?\OIB‘ RRs

?@ AL=1 | ;j,:, C_C%BVD*\::HPT

jm\uys = 91&v<'1>.
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Example 10: Experimental evidence has shown that the concentration of

injected adrenaline x is related to the response y of a muscle according to the
equation y = ‘a:; - where a and b are constants. Find the ROC of response with
respect to {(WRT) concentration.

g'> [Carksy - bOx)
\A%bxﬁl




