e :._'.HAlg3-4 3.1 day 1 Notes — Exponential Functions
_'Consu:ier this ancient riddle:

© "A courtier once presented a Persian king with a beautiful, hand-made chessboard. The king asked what
he would like in return for his gift, and the courtiet surprised the king by asking for a sitigle grain of rice
to be placed on the first square, and then on each successive square, for double the amount of rice from
the previous to be placed (e.g., two grains on the second square, four grains on the third, etc.) Thinking
this a paltry sum, the king readily agreed and asked for the rice to be brought.”

What do you think Happened when the rice was brought in? Did the king pay a fair price for his
new chessboard?
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0 Exponent:al equations: f(x) —a
a = the 'base' of the exponential fLI"n__ction
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Graph of an exponential equation: 7 (x)-;‘ 2F

Changing base changes steepness of curve, but still goes through point (0.,1): - ;. ;{,
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/ graphmg the following and comparing to y =2*.

How does each change in equation affect
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ﬁ_diﬁg x and y intercepts and domain, range:
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: _HAlg3-4, 3.1 day 2 Notes — Compound Interest and Natural Base e
i éoiﬂé financial terms. ..

55%'_}-:"Pr1nc:pal The |n|t|ai (startlng) amount of an investment or a loan.

: Interest rate’= An extra amount that is added to the principal each year. For an investment, it is
: “extra money in the account at the end of the year. For a loan, it is extra money

- you pay each year. Interest rate is usually specified as a percentage annually.
(e g. 5% annual interest rate.)

'Compoundmg After a period of time (the compounding period) the amount is adjusted and
L : interest is added to the principal. A new compounding period starts, and the
- end amount becomes the new start amount for the next compoundmg period.

o .'_'__:Exampie If you invest $100 | ina bank account with a 3% annual rnterest rate and the acCOU“'f
"'ds annuaily (once at the end of each year) r" 93 ( ?g‘j

¢ /:;}&3'}}.-'-._-“

Amount at Interest earned | Amount at

start of year - - that year (3° ) end of year o

$100.00 P w300 (¥ 1$103,00 = i LN

$103.00. - - $3.00 810609 =/¢ r*{m}}(’w) (i)
$106.00 ARy 18 $109 21 ﬁ[pmr\r}(w) ~ellve)
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.--What-_if we'.compound each month instead of only at the end of the year'?
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For compoundmg n' tlmes per year
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, N compound annual[y =
g =}>[1+I.] | compound quarterly: " n=4""

nj compound monthly: n=12
~‘compound daily: n = 365

r"""'-*- CRRE :

Example: Invest $5000 in an account with annual interest rate of 5% for. 10 years What rs the
amount in the account at the end of 10 years if the account compounds: :
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at if compounded every 'instant'...compounded 'continuously'?

o AmP(l-&i] define m=" then, r.t and n=rm
n’ ¥ n m‘
 substituting these into the equation:
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'When n —> o, in —» oo, 80 what does the expressmn in the square brackets do as we compound
'contlnuousiy (as m—» o )?
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_:As rn mcreases the expresswn in the brackets approaches a number. That number is called 'e’

o -'3-3'-f'e'-=2718281828459 (su{mf wpﬁm“‘r Aumber In WD
eis calied the 'natural base' and is an irrational number, like .
‘M

We can then rewrite our compoundz&g equat;on for the contmuous compounding’ case:

For contlnuous compoundmg- o 'A::Pe”.‘_ -

=it

Earher example $5000 mvested ina 5% account for .10 years compou.nded
'(a) annually: A = $8144 47
(b) monthly: A = $8235.05
(c) daily: A= $8243.32
(d) hourly: A =$8243.59 -

o5 (1) V3.4
(e) continuously: A=Pe*= S°°° e - 4329341




'pdnential curves are used to model other things as well. Another example:

'Radioactive Decay: Lety represent the mass of a quantity of a radioactive element whose half-
. I8

75
life is 25 years After t years the mass (in grams) is y 10( 1)
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(b) How much of the initial mass is present after 80 Years'?

(a) What is the mmal mass (when t—O)'?




 Rows 1, 4:

#55. Use a graphmg utlhty to (a) graph the function f(x) __ 8
and (b) fmd any asymptotes numerically by creatmg‘

—(] 5x
a tabie of va ues f"' "th_e function. |
e §7 éw‘m 5 . -
5 kf&:@;
5w i«
- ﬁaws 2, 5: D I 021971
| 71’-#73 Bacteria popuiat:c}n ss gtven by ...... P (t) 100
(a)Usea calculator to graph the model. (1‘ IS z‘zme in h()ur.s)
“(b) What is the initial baatena populatlon’?
(c) What 1:-:; the bacteria population at 5 hmurs and 10 haurs‘?
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o | ) . 8,214 @G) -
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Rows 3, 6 | | R
#63. Complete the tab eto determme the balance A for P= $2500
invested at a rate r = = 8% for t=10 years. | |
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HAlg3-4, 3.2 Notes — Logarithms

Does the exponential function have an inverse? \f &5

e
L fsaX s £ (0= logax
| | losae Hhoc
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gﬁt’tae‘ﬁw—, o w?m mﬁ% Do)
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Logarit'h:m and exponehtial functions (of same
base) are inverses - they 'undo’ each other:

=g  Ggx=2
L by (a)e g3 S 4 CN Y )
,,;__'5@33‘32? - _—
3logar|thm is an exponent“ p - /
.. a’ =x R y=log_ x
_ "Exponentiai' form" ~ "Logarithmic fc;rm"
f:__:____.___.If a=10 (base |s#;0) oo o /Djm P /*QQ[“ /Ol‘ 2 %5;@!3
- e o les o= “
- if a=2 (base is 2):21?(1 N /@ﬁ -
Si o g%g’ =3 Siep
raise base to an exponent, get a number <> log of that number gives the expone__nt
Examples: . : |
log,32= x _ log,27 = @ logm(ﬁJ = E:Zj log, 2 =[}é (5% bzted é"fﬁ@%)
2" 37222 TR Y=k
J(x)=log,x 'common logarithmic function'
f(x)=log,x 'natural logarithmic function'
log,x=Ix (calculators have buttons for common log, and natural log)
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A few properties of logarithmic functions:

L e -}
log,1=0  Int=g - & =1 &
. a ) ‘*a_‘ el}e
£ log,a=1 . ‘lne=1. &~
oa,()=x  he)ex 2 favesre Funchor)

B R uagla each otber

CI_.___: =x .e =X . ({_b

if log,;x= log"q:_y,'then x=y ifinx=Iny, thenx=y N yf“’f'é’ 4

~

log,3=x log, x =log, 8
X 2

Y
% P
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Py

i G_r;iébs;§f__l'6garithmic functions:
L fx)=2 g(x)=log, x

mtercepts hewa ( fo)

increasing/ [ Acirea x:ﬂj R #49
decreasing ' |

Two ways to graph: 1) Make an x/y table and plot points.

2} Graph exponential function and reflect over y=x line. J

Ali shifting rules apply — affects domain, intercepts and asymptotes. Sy /

Example: Comparing y =log,, x and y=log(x~2)+3 .0 1 . S
shitbrt 23 | L]

in 2 c:ae:a) . i :
Domain: [ /T W whan e L S R T
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- y-intercepts: ( o E) Word b d o e

X-intercepts: ’{/?, el =) -3
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y-intercepts: WAL Loa) DX-Z

asymptotes: X = & W m 23]
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Honors Algebra 3-4
Exponent / Logarithms Worksheet 1

£ Write each equation in exponential formi o

#l. 108'464=3 ‘/345‘7’ i:;l’. )
#3. 1 —— = e T #4,
Og? 49 2 :i’ “19
1 #S 1@@;54%7-*:-{r-:zgz_"’i’ = i,
SRR _ o
CHT Inl=000 e =i i

-.-#9'___537_'125 .j lﬁj;lzf“;_:: | #10,

J_..

.a=-r~—~"-

ic’ﬁg’; 3 #2.
62:3_ loy, 52772 #14
#s. 'e =200855.. An 2000550 =3y

" Evaluate each expression without using a ealculator:

W gl 2T #13,

#19, 1ogm(ﬂ

#21. log,, 0.01

#20.

12,

Solve each equation for x:

#23. log,x=1log,9 (}J;:;:{%\ #24,
#25. Ine*'=yx (g“‘“g\“ #26.
07, 52125 70 -

Mwﬁ) #28.

P

Name Ié ej

Period

log,81=4 31=81

lo =-3 lp = — >
B 7000 / (o2

y/
3 -
log, 8=>  [6 =
086 4

13K
In4=1386.. o =Y

8* =64 (aﬁg fr=12

3 g m S
g1o27 log,2 7
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“Honors Algebra 3-4 o Name giﬁ*w}
Exponent/Logarlthms Worksheet 2 - Period

Evaluate using your calculator and the change of base formula (round to nearest 3 decimal places)

LT e
#1, 10g37... /e 3.. i | R #2. Iog7.4. f,p{@ﬁf’_ T
#3. log.\4 ‘:fﬁff,_&a "2_".' SR #4. log. 64 = g:;i -
st o)
. L *%;”"" £ R
M@;O“?» A2 3 e
e Iogg 08) }_g,‘j > #6. log.\(0.015) = ,ﬂgwg
R T g
RN ifge . 2,69 - L B
#7 log151460 Jég;ﬂ - #8. 10g20135 Poge T le37
.'__'._':'::5__Rewr1te the logarlthm as a multiple (fractlon) of (a) a common loganthm (b) a natural logarithm.
o .5 o B
flﬂjé_-; ¥ : S . i - 5‘2353,43 ﬁ?
# :_."_';l_ogx( J ;?1 /9 Mmﬁw f’@ _ #12 Iogx[ lew - é}? f"ff
10 S {9‘3 (>( : 4 ng-; «éﬂM A
logzﬁ s ,jﬁ‘ = ﬂ ”: % o #14. log,\x /% - @w

1 se the propertles of logarithms to write the expression as a sum, difference, and/or constant
multlple of logarlthms (assume all variables are positive).

#15 : 3.1_(')g10 5x = !*%,QSZHOQQX #16. logw[%] ,:.”!@%jh?j - f%m"&.
) - Yy 1 g
#17. log,z® = —2 log, % #18. Indfr =Ant 5;:“3 Bt
| Ay | x2—1 /g 2, """"/f? \3
#19. In—= = dn vt -fmjwﬁﬁ = #20. In[ =5 ), x> it =

L [}% £y 3 "é)m X
Write the expression as the logarithm of a single quantity. gg ﬂeg{ (\iwﬂft&%!)} SEW

A M(K”t)ﬂ%“éhfﬂ ”Bgﬁﬁ\\

#1. Iny+Ins :w@v‘(‘j.ﬁ) #22. log,8—log,t
. !@35“'{%%} 72
#23. 3Inx+2lny-4nz 3,2 #24. Zlog,{z-4) = E@;g@?‘“@
“LER b - 3@ w@?f
128 4[lnz+In(z+5)]- 2ln - 5) #to 3 “inse mlm ' fa:(;ﬁ,

A hyat Wl (243 = Bale sg ““%"@f(““;;”“" ' , ;
Anw -%ﬂf@mfiaﬂﬁ)lmpfﬁi«% i\) u_:;y)z, «,ﬂ é;f" ) j /é BJ ﬁﬂgﬁéiy >§
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HAlg3-4, 3.3 day 1 Notes — Properties of Logarithms

The logarithmic function works the same way as other
functions, accepts an input, provides an output:

f(‘x) = IOgIO (x) /m —xn- fog(x) —_— 3
S(1000) =log,, (1000) P
f(1000) = & lo”’
2 ways to evaluate this function...
By hand Calculator
log,_ [WQ Loépoe)
— i@“;l%%%f«? | |

| If our calculators can only find log base 10 or base e, how do we find log,8 7

log, x
log, a

1 :Chér’ige‘of bas_e formula: log x= changes from base a to base b.

Base b can be anythlng, but we usually use b=10 or b=e because we have calculator keys for
fogarithms in those bases.

Examples: using 'log" key: using 'In' key:
d 2;9‘.’?53.‘,-,
bos,, 2 <ot nT o reaz(
log,30= C%?E—B:O = AWSIM . éwﬁ-; w S TAY
.%ﬁ}? ot
,,/:"‘i,’? !ﬁf ‘ g{w o P —
log, 18 = Chel 1,953, Goen WA

More properties of logarithms:

log, (uv) = log, (u) +log, (v) In(uv)=In(u)+In(v)
log, (EJ = log, (u)-log, (v) 1n[fij =In(u)-In(v)
v v
log,u" =nlog, u Inw" = nlnu
(Note: 'similar’ to exponent rules: x"x" =x“" and L2 %)




log, (4y) = /’% ¥ Aog, e

)
e

log, () +log, (w) /{Jﬁ ,,;n(/’w\j)

- 2iog3x 310g3y+110g32~»_ o

jg’%(% ) ,,f%éja) 4_/,})33 (%'@)

Examples using properties:
log,(2xy) = 99,2 4 Ay, x 4,

L #,{Fﬁjmj

K%

:'- i.?_il_

| g 1
log, 28y = Aogg2togy x + Aoyt
::/f’ @ﬁﬁz 4 .‘fﬁaﬁ#ﬁ:ﬁﬁ o+ “é_,jgg:?:}w i:f

[21}:]:64} /’{P"\ (}\7’,‘263) r—/ﬂ (211 )
= A0t f A x3 w[jﬂ H,Q,ip, 4,&&31*&&:?
//:4/‘7‘4* 3043 bt - 200k - Tl g

log, (2x) - 2lolg5 (y)= /éﬂj]y 532‘) ““’:"’{‘Qﬁy{:ﬁ ?)

= ;‘%’ﬁy{ mi%)

%(21nx—4ﬁi'3’“ln(z+2j) =
_%.[/gﬂ}f’w,fﬁj%“ﬁ%‘(ﬁ"k?ﬂ

3 ’p"( ‘*{WZQ

A [3“(%2;)

/f] / "*é?—% *1)




HAlg3-4, 3.3 day 2 Notes — Rewriting log expressions, Applications of logarithms

Sometimes, you can find the exact values of logarithmic expressions without a calculator or
rewrite logarithmic express using log properties:

ﬂ{,ﬁf’}(’)
a G
M logﬁ Y6 logsi lﬂj__g»i - IQSJJZ?’
G Los , & 125 . (60
’e’?é 6% glos, (474, o) e {'ﬁ) logy
L[() . | b ‘f 3; | ) 7 | jfg {g”ﬁ}
"’!é . o E%&g fo=
g Sgsiher
1 ~16 Yo AL (e pads i ‘9 1 241 32
% (- ) 4= ‘6 (s possse 2;’%4 gj Ogiﬁ 3’% —ip bat 25=31 e
a X @Jﬁw%a M as(fz) 27w
& gﬂ ;? ﬂg{ ;mj""’

2ieg, Wﬁjﬂeﬁﬁ NS
2 () +llog,3 Wwif?_i N

b - n®
jmé - Z/fwe-
Ak = 2

hey remembered The average scores for the group were given by the memory mod'el _

f(t) 90 1510gm(t+1) 0<¢<12 where t is time in months. oy e);c-w” o ST

| (a)Whatwas the average score on the original exam (t=0)? 72! v/og,. ( 0 90 -0 Z@
L | § ..j .. —
(_b)'.Wha't_'Was the average score after 6 months? q 15 /@f}m / ‘:f'> ’7?3{
' (c) What was the average score after 12 months? o~ 5"/‘”7,3 / ;3) [/—7’;?\\

......:-,-“

(d) How long did it take for the average score to decrease to 757
Go ~i5log . [%T“Jf(} =75

/S_/Qj/m (be)= 15
!Djm (t+0) = |
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HAlg3-4, 3.4 day 1 Notes — Solving Exponential and Logarithmic Equations

Reminder: How do we solve for x in these cases? tns ior Lweile (n eep o'

: 2°=3 "Ca"}”‘“"f"@" %ﬁwﬁ x_’l“m. 3 log, x=3 o
- 2 An funda' 2. Sk ‘gf”“"&z*):zg log, 23
tog (2") =lag, (2 s St
x=fogla) X=8 g =

Strategies for solving exponential and logarithmic equations:

Use inverse functions:
« First, isolate the term with x.
¢ Use log properties to combine to one term.
« Substitute a variable to get a quadratic.

Use the 1:1 property for logarithms or exponents:
¢ Find a common base on both sides.

#1. Solve forx: Inx=-1 [ WS fevieise ‘féﬁ‘*“‘ﬂw’%%@"”’?}
P "k %N'":‘M%
E i{ chath @Mw@f"} )
&MWMWMM‘M
#2. Solveforx: log,, xé‘:% ) { e (aveiie Funchon )
x4 =l
el ?&f% =D .fg,,
-y
Koo
f--f“""‘i:::::f-w»W““’““““‘"“‘““‘“"‘““‘”*“%%—wwm
( Xt phecons wer >
#3. Solveforx. 52 -8=14 (isalile Heom wix P4 }@% Yo i rayie )
Ko B
Se = L&
‘zt.-k?.‘__ Ze.
€ T F

B A b,

Aol )= A ( % ) @c/&; ﬁtﬂ_f&tﬁf“\) | |

2. P
x+2 = Al ) -




_ #4. Solve for x:

hvx+2=lnx

TETER 4

. i T X
N gz T

%@gﬁm%

#5 Solve for x:

#6. Solve for x: GJ _z
(
(2)=(3) ¢

=

#7. Solve for x: —e¥-20=0
.ngy.
Y by -0 = &
(-5 t)=
(e*- N+ )=

pA
ex

A f@ |

#8. Solve for x:

(Ew@)(?«}& 5) “;a;,,
P

log, x —log, (x~3) =1

In(x~2)+In(2x-3)=2lnx

Anf [ =d2x-59)= L (5?)

élug gm’o@.fﬁ&ﬂ& g ._fﬂ mc;fg,j}

TR
ghaon TR vj
5

o A ¥ ' e i = ’y? «xm!;
( Y o 19 (e~32) /ﬁnﬁ; #H S

Kw o =32~
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ﬁ A "'.-"'HAig3-4, 3.4 day 2 Notes — Solving Exponential and Logarithmic Equations
“Sumimary of solving strategies:

/ 1) Combine ali exponential or logarithmic expressions into 1 term on 1 side, then use inverse.

o
log, x— log4 (x 1)ﬁ-2— X.o_2
(/ o :
ﬁﬁﬁ y %l W 2L \3
/rng - / " Kodx-="2
y ® f £y : e T
i =Y =Y %afm’"?‘ﬂg
K .
K"‘f =
2) Combine all exponentlal or logarithmic expressmns into 1 term on each side, then use 1:1.
mx-In5=0 i
,fmf = ﬁ"""

RN ESE i

How would we handle this one? hmx=x>-2

T é‘? ?(a -2
(*2) 5 ? x%éﬁ

o &

egular strategles don't Work In cases like this, so we resort to graphing calculator. Two ways
'do thls

o L 1): 'Enter each side of the equation in as 2) Move everything to one side to make
- a separate equation and find the a single equation = 0, then find zeros.
L _|ntersectlon points.

(U's'e' calculator 'intersect' feature) (Use calculator 'zero' feature)
2nd (trace) for CALC menu, intersect 2nd (trace) for CALC menu, zero
--try window x; -5to 5, y: -5t0 5 --try window x: -1t0 3, y: -2 to 2
31 34
27 24
| /A
x‘ T T £3 T r O T T T
2 1/ 2 3 2 {o 1 \2 3
-1 1
-2 1




-Can also use graphing to quickly check for extraneous solutions:
Solve for x: log,, x+log,, (x2 —8) = log,, 8x

Lbjm x\iﬁwﬂ = fog,, by

xlp e =EY Greph loyx+ log g ) =t 8x = =
}( L= f;»{ '*‘f"‘c'i?,k

'xﬁw?éﬁ' =T
w (x¥eth ) ==
w{ % véﬁf ) = .

N >< % B .. MYT o




- Example: How long would it take for an investment to double if the interest was compounded
contlnuously at 8%’? =y

o e ‘?of"lW"ﬁ A uwpurt - 4
/4 Fé? o %ﬁ«@‘“@” ewwﬂ‘f’ﬁ!’?ﬁ*ﬁ@é“& 2f
fw)
e g

AR e’

few €L
p({ .-::,5

Examp[e You have $50, 000 to lnvest You need to have $350, 000 to retire in 30 years. At

What contlnuously compounded interest rate would you need to invest to reach your goal?

C =T
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I o= €
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HAlg3-4, 3.5 day 1 Notes — Exponential and Logarithmic Models

Five most common math models using exponential or logarithmic functions:

1) Exp'onéntiai growth model: y=ae®™ (5>0)

V’m)’i“’maafd , nt e R — S
4 A=P|1+—
wt&@‘é’é n
R
growih = { “?é’)
. Aecay= (1)
2) Exponential decay model: y=age™™ (b> 0)

=i zﬁﬂiib@!ﬁ‘ﬁ ¥ d@i@jj halﬂ 7 \mﬂmw -
B gn=9, ( J

e, , %
3) Gaussian model: y=oae (b e é){,gi@mr’m
- Ia
w%gﬁ Seores
4) Logistic growth model: y=—%—_
1+ be™™

C%e.\?m@: dal curee)
W,Sgﬁmﬁ@fe;f rfrad
= o plecions v tonstrain el en vironaant

Eagunil

9) Logarithmic models: y=a+blnx y=a+blog,x
o Soumdd dovle s it
Bt iate Wen nifnele

P~ Py




~ Tocreate a model, pick the general equation most closely matching data and solve
(using data points) to find constants for specific model. :

Similar to ‘find an equation of a line with 3 given slope through a point':
Find the equation of a line with slope of -2 through point (1,4). What is the y value of the point

on the line if x=57 = e a2 20 mplaste. mocdaf
J=aere | ?m»m + &
Jz2red o[y Ay
iy 2f 1 h e Ao moclel
(4= 3‘ é ' ~2f 5 b
N M Y = o
Lok g

Compound Interest (example of exponential growth)

._ nt S _
n times per year: 4~ P(I+£J continuous compounding: 4= Pe”

Example, solving to find constant

s: Find a mode) equation_ for the émount in an investment

account for time t in years. The investment is $5000, interest _is_:_compqgrl(_:l_gg ‘continuously, and

investments in this account double every 8 years. .
iét..

A= pett .
U Sose = P
Cooe = 1)
£ =50

" New definition: Effective Yield

fo R T L0346y E
et ,4.-—5“9@@@@
ﬁl“, I )
tova ;%5@:@% g
?eg e

My =l 2D

&f B £
Lz é’%ﬁ" 2 0F84by3

(EY) (or 'effective int rest rate’)

Effective yield = equivalent annual interest rate (compounde_d annually) that would g'ive the

. same interest as the actual inves

tment returns.

Effective Yield = (total interest earned in a year} / (amount invested)

For continuous compound

ing, Effective Yield = ¢" —}

Example: If $100 is invested in an account with an annual interest rate of 6% compounded
monthly, what is the effective interest rate (effective yield)? ‘ '

A=r(1+5Y

A= loo( ]y 25
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continuously:

Initial Investment  Annual % rate

12%

7,27

4.2t
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Time to double Amount after 10 years

= F e 4 230019
7.5 years $13K4. 88
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Exponentlal Growth and Decay

Q(r) Q0 (k >0,growth  k <0,decay)

E’xérﬁbleﬁ F:i'n'd'ali missing values to complete the table for the decay of a radioactive substance:

Hé'lf-life (years) [nitial Quantity Amount After 1000 vears Equation model

4@ 3 =g, 2 eeii e
@ 1620 2i3 5 15 =23 it

7Y} 5730 3g 2669 b=32¢
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o ":]"E'[Ai_g3-4, 3.5 day 2 Notes — Exponential and Logarithmic Models

'M”Cfi'l;e examples of exponential and logarithmic models:

#1. Population The population of a city is given by the model: P =240,360¢°'% where t=0
represents the starting year, 2000. According to this model, when will the populatlon reach

275,0007? "
Lot
C? E Y O = 2,"{3 TheD @2 . "
%%\\ 2%, 360
¢ \-Q!}%‘M -~ 3%3‘“;;.;;‘} i
J)\ 5 e 210, THTA [ N
v PRI
| 235aE
Lot = A “piazee
o g,’-} 3N .
o 0 T R P

#2 Bacterla Growth The number of bacter;a N in a culture is g:ven by the model: N = 250¢
where tis the time (in hours ) If N=280 when t=1 0 estimate the time required for the population

to double in size. K@). L R ﬁi . ,,%, :f N
233 as.“aé = = ZON37Lg.. ’{Q! ;} R e

T T N . W A R T m 250

_ f? T ‘ anped éﬁ?ﬁ}e%fjﬁ ¥ ‘ il

e §7 ene %///L//
/ﬂi@.wfi/}/? Zre s o + E s \

#3 Degreclatlon A computer that costs $4600 new has a 'book value' of $3000 after 2 years

(a) Flnd the lmear model for the value of the computer over time: - 7/ = mi + b
' o Fped wr{@%‘ 563\‘3 w ek

RN IE ' W;’émw wid
i #Ha
s (b) Fmd the exponentlal model for the va ue over time: V = ge®
K} 3@9@%%&:@ 2 .o A’ (3@%5 b "f

i’i{g} - a =Y, ' ;grg,«t"{
5 e <z 1737 nj\:«(,é) wee

> A zz:)w?f«@
9 uc) Plot both using a graphing calculator. Whlch modef deprecrates faster in the flrst year'?
0

{ \ @ég/b#{ﬁ?“fé?a/ Mﬁﬁﬁs’/ W)
(d) Use each model to find the book values of the computer‘ at 1 year and at 3 years.
fig . V(D)= "o 4o = 12500 CWL& tale,
\)[’3) - w-f;a{?)’g,. Yhan o F 7500 ”Fﬁ,j;r@ ‘7%“71‘”“9/)
{=2037)(1)) |
Byl vl - Yeag =4 3719
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#4. Sales and Advertising. The sales, S (in thousands of units), of a product after x hundred

:_“_dollars is spent on advertlsmg is; S = 10(1 e ) When $500 is spent on advertising, 2500

L unlts are soId

' KS:) ‘tr.:., 25"
(a) Complete the model by solving fork. Z:5 =12, ( |-& e

o ;z,r,r-e”*“ o et
’L/ ’}S— wa _ k«m gj’_ﬂ;jw -._.@.@g”’??@vﬁ:fé'f

(b) Est:mate the number of units that will be sold if $700 is spent on advertising.

o S=po(i-"TT

5 = 3[ -3337" &Qqﬁmr‘« e ;j‘

3-.'_.5-#5 lntensrtv of Sound The Ievel of sound ﬂ(rn decrbefs) With an rntensﬂy 1

- '.-__|s ﬂ([) 1010g—II—1 where I is- an rntensrty of 1()“12 Watt per square meter (falntest sound that -

0

'can be heard by a human )

RREN "-_Determrne' he Ievei of f sound, 4, if:

W
&
o

: '(a) I 10“5watt per squere meter (Jet4 m:les from takeoff)

T -

ﬁ_, o /Qj }a.,.,z, S o @ ;«emé_éﬂfﬁ,/() feo /e m/@ !55?; ) {ﬁwdg

(b) I 10 awatt per square meter (chesel truck at 25 feet)

/gwfallfﬁ ,«ﬁ‘& _,[b[DJ / ?‘/(D;ﬁ'ib | «/O@) W

(c) I= 10" Swatt per square meter (auto horn at 3 feet)
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