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Exponential Growth and Decay Formulas
1-3/1-5 Exponential and

Loga rithmic Functions Yy=ab \‘ Growth/Decay by Rate Natural Growth
I
. — et \_/ —Fime y=A(lLtry v = A"
Learning Objectives: o;?:'_r « kel ()
ndime ambunt e A = Initial amount A = Initial amount
¢ | can use the rules of exponents to 5|mplwfy an expression. o |
rowth - -
| can use the rules of logarithms to simplify an expression. ¢ Bb‘l r = growth/decay rate k gyﬂ”éh/d&?& constant
decé — o
¢ | can model exponential growth and decay using a function. 4 t=time [t =time
« | can evaluate logarithms. y = Amount after time t y = Amount after time t_
= Ve’
nt
¢ | can solve an exponential equation. o _ [ 4+L£
¢~2.71828182843...... pr= PO14F)

¢ | can use the change of base formula.

e is an irrational number (like 1)
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Ex1. A 100 gram sample of a radioactive
ICompound Interest
substance decays so that there is a 75 grams
Kt
" left after 10 days Y =10e
y=A|1+— 7S = IOO.QRKC“’)
a.) Find the decay constant and wrlte Sh expone
) y @ g:_m@
decay model of the form 3= _ée = JoK
A = Initial amount = 1002 A 757=
— b.) Find the amount left after 50 days K= -, 03}7678
- Q372 9 -.028
r = growth/decay rate c.) Find how many days it will take foro'glere tg&)e 1(2é
n = number of times per year that interest is grams of the substance left? 'ol:_ e_ < ax-’b;b;“-c
—-.0a
compounded d.) Find the length of time for 6<ne half- I|fe An. /7; -
t = time (in years) Go= |00 4 oa87eet :('%3;3
¥y = Amount after time t A
£= o+ 094 2275
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Laws of Exponents w3 g . i L;/.‘.
) 2% - ’ =S
1. Product Property (3%‘ L é.e(ayt/,.,
xa_xs _ 7 bm 'bﬂ _ bm+n 2 ot ﬁ _ (5'-‘)%
2. Quotient Property P R A &= b=
—&f—x = x* )<A’_=)—<— " @D 9=ab:g @D y=a¢ 23
= /-3 Y=5-3
3. Power Propgrty () =" L e
(‘ZX)) 3 - 323/; 4 f/'§7) £Cx) = x e xilx
/ n ]HU > —F('x - -FCX> )
4' 7 )4 Z, ) ’ (.’7] n” i-(_)‘)__, (,)()44—(—&) +(-x)
TR = Foo
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Logarithms
E =log, N ;Z pE = N

3=log,8 ;: 23 -8
A Logis an
Exponent!

September 14, 2016

Ex2. Evaluate Each logarithm without the
use of a calculator

1 ) 10“’ 25 2 ) IOC' —

Ras @ 73
3) log., 6 4) log,. 3 '
= E
) a
5) log,8 4 =8’6.) 10g10§ -3

7.) log,1 o 8.) log,0 w’
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Laws of Logs
e Product Property

iog( AB)=logA+loghb

(399 = Jo 3+/u x
¢ Quotient Ppoperty J J

e Power Property

logM" =k logM
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Simplify the following expressions:

c) (logx-1)(logy+3) d) 4Iogx+8logy 12Iogz

% foq[jl] log A-log B 5(>
) Ao b =lg3 - logx
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7Iogx-2logx b) 2logx+3logx

Slog x
oo N
RIS, log (X" X7)= legx

ogxlogy + 3logxolosy=3 9(29@

Aug 28-10:08 AM

Common vs Natural Logs
Common Log (base 10) "'@ é
log,, x=logx G

it 4

(7 )

Natural Log (base e) " @

log, x=Inx S
Sep 4-9:25 AM

Ex3. Solve each equation

1. 37=7 "/aﬁ -'/057
X< = —LI 4 = [.77/

log =
% ¢ =271
‘7lex= 172/
3. 4" +7=178 /6,-% /(,.’7’
75'§
lOgs‘/l—_ \~X —2 = }%g
3/5J/T< k_*)«—_q X_'i
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Change of Base Formula
log, M =x

b*=M

log(h™) =log (M)

xlogh =logM
log M

B log b

logs> = a3

o

September 14, 2016

log S
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Ex4. Evaluate

log, 27 = 1839

Homework

pg26#1,2,5,9,19,21,23,24,26,31,43-45

pg 44 #13, 15, 16, 18, 22
# 33,34,87,41,46,1% 59-57

Learning Objectives:

¢ | can use the rules of exponents to simplify an expression.

¢ | can use the rules of logarithms to simplify an expression.
¢ | can model exponential growth and decay using a function.
¢ | can evaluate logarithms.

¢ | can solve an exponential equation.

¢ | can use the change of base formula.
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