Closing Fri: 3.5(1)(2)
Closing Tues: 3.6-9
Closing next Thur: 3.9

Entry Task: Consider y3 + x? = 4.
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3.6 Logarithmic Derivatives Test of basic understanding

Recall logarithm facts: a) / Solve 3*+1=11
— 5
1'y=ln(x) o e¥=x > 2%~ 1B
y =loga(x) & a¥=x < N ] )
So \V\(x‘)-: \O%e(zb K:\O%E(\9> ln (3 >:\n(\§)
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al°8a®) = x and log,(a¥) =y 2
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3.1In(ab) = In(a) + In(b)

VB b)  Solve (logg(2x) — 4)% = 8.
K .
In (%) = In(a) — In(b) . ; \O%Lf -1 =2 ~
ln(x”) —n lI'l(.X') L )E \o%ﬁt (2xy =35 cﬁi’zw-
T > X = %3 = Q,‘-f'



Find the derivative of y =In(x)  Find the derivative of y =log,(x)
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Example: Find the derivative of
a)y = In(x? — 3x)

b)y =tan™1(2x) In(B3x +1)
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Power functions:
CON CTANT

— [(g(x)) | =n(gGe)™
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Example:
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EC_ [(XB + ZJC)lo'] —
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Exponential functions:
q g UAMADLE N & xpanar-T

9@ —[e9W] = 9@y (x)

~_[a9] = a9In(a)g'(x)

Examples:

ddx [ -50] = 7

d (x3-5x)
—[76 5] = 3

: ( 4 -5



What if x is in base AND exponent?
Example: y = (3x+ 1)*

Answer: Logarithmic Differentiation
Step 1: Take log of both sides

Step 2: Differentiate implicitly

Step 3: Solve fory’.




Example (Directly from HW):
Find dy/dx.
y = (sin(7x))ln®_

\A(v} = \V\(y) I (Zq(?xg




Preview of 3.9 (Related Rates)

Example (from homework): \ j: S
- = fadiag T A
If a (spherical) snowball melts so that . 4. I .
its surface area decreases at a rate of N = Voluwe = HTICT en>
5 cm?2/min, find the rate at which the S = sucfuce aem = dT Y em®
diameter decreases when the Given —%—% -5
diameteris 12 cm. | Ry c;B 2% ke D=2
X
| 4D Qe
D=2 = =25
Steps to all these problems © i . ax *
. @ S=4Tr" o ds _ o _dc
1. Draw and label a picture JE T 7 9k
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2.  What do you know? - PLUg %r =-<  d=\n
What do you want? D= ®» r=2g
" ds B &
3. Write equations relating quantities. -5 = —ds‘ = &m U;; f
. : = . S
4. Differentiate to get rates. dt = 4eT
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