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3.5 Equation Solw'ng and Modeling
35 EQUATION SOLVI’NG AND MODELING

PreCalculus

Leamning Targets:

l. Solve €xponential and logarithmic equations,

When you solve an cquation, you “undo” what has been done ... addition to undo subtraction, multiplication to undo
re inverses of each other, it follows that in order 10 solve a log s

division. Since €xponents and logari
; ogarithms a ' -
the logarithm, and if you are solving for an exponent, you write the equation as

YOou can write it as an exponent to “undo”
logarithm,

NOTE: You can onl

3 I3 = b' = y
Y switch between exponential and logarithmic forms when you have log, y = x of

MW 15olare @ ek @ sowe @ YA

Example I Solve the following equations:
agxe\‘" =]A§n
X-2= I \A
X= 4niA 2
£=

c) log, ('t): 4
g Ve

e) logx+log(x+21)=2
|06(K(H’Zl\)“: Z

|06(K7—1—2tx5:2
2% 10° = X" +2\x
O= x*+2)x -1 0D
0= (x—‘ﬂ(x+2j)

T

oY Oll\DW@“"

3-6

b) 3-5(2)" =-14
- .)('L\'gv‘ ==

X -
2t =01
S

oG, (NIs) = 3%
i Z ?
x".—"-

d) 7-3log(x)=-5

. =

1051:’4
‘D“P::)Q

[X.= 10DOD

D) log, (x+4)~log, (x=5)=2

1002 ( X;;:):Z
27— )
3° = xxt'z

a(xS) = x+4

ax —4s5=x+ Y
Tr-4A4=0
3K=44
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Newton's Law of Cooling

Use Newton'’s Law of cooling to find the answer to the scenario described below.

=C+(To-C)e™
What do each of the variables represent?
T=_HFAnal +empevoart
C= SMYYD\.AY\QLW «\’mmvm'wy{ (con Stonrd )
To=_iti tenap PY!JThAk‘C
k = Nﬂﬁ\ﬂh\/f' C/DY\S‘\'G\Y\;\' associottd Lt Haz Coplio o do\eu‘l-
+\401 e\ in mited)

[ Example: At 9:00 a.m., a coroner arrived at the home of a person who had died during the
night. The temperature of the room was 70° F,mdit:'sassumcdﬂutatﬂuﬁ&cofduﬁnﬂu

person had a body temperature of 98.6° F. The coroner took the body's temperature at 9:30_
am., at which time it was 85.6° F_.mdagmnatio.at;'a.gn., when it was 82.7° F. At what

| time did the person dia? ’!\ Q"E W°F

l:ivd K Fer!

T=¥1 (w0 ‘D)/
c= "0 ¥2.1 =10 + (¢%.-10) o k(30
To= 95.0 (#:20) =D — 0, | |
LN = (TR .%\{-—kk'im
E= 1 TV
. \S/
wb L %) = pre=t SO
@ Now Svd € 12,*\ —\c¢ (
W To =30 | iy ?E@ — K=0.0wre
Y1110+ (6R.6-10)e € - e
12N\= 2€.(pe £
20\ — e
At s
/Lr\(%;u\ T E= N nMivuated axo | B
Y Fron 1000 am "5[7?0’20«\4]
|2 1
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2, Teresa was lat ( - ) -
’ ate getti
getting ready fora party, and the liter of soft drinks she bought were still at room

temperature (73 F) with guests d i
. ue to arrive in 15 minutes. If sh ' .
othe drinks be cold enough (35 F) for her guests? Assume k=0 ;;; putsthese i her roczer or

—(‘; ;%gl(: _\91-*, (,R__—lo)e-o.o?\ (153)
To= 13 "Wl O F
= 0.073) L nOT codd aveovg L
t= 19
P
Tnersa

Collow Wy . Wow long Mo uld
L€ M oyMkes o Fvo_zz:p/?.

20, = —\0 + (ﬁ-gﬂow—c.c?u: S e

the counter to cool. If the temperature in the kitchen

f\ﬁ' 3. A pizza is taken from a__i._?.g?oven and placed on
is 75 F and the cooling rate for this type of pizza is k=035,
of the pizza 2 minutes later?

ea) What is the temperature (to the nearest degree
2) =1
= - Y= =035, -
T=15+(425-15)k v [LGa°F
b) To the nearest minute, how long until the pizza has cooled to a temperature below 90 F?
-0.38% =0

Q0= 15 + (425-15)e

~/ -
2 B @ NMINUAY &S:]
ature of about 110 F, how many

c) If Matt and Tyler like to eat their pizza at a temper
T=A0

they wait to dig in?

0O =15 + (Y25—-"15)e

minutes should

-0.35t

£ ¥ (@5 mirds
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