NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 7

Honors Pre-C

Lesson 7: Solving Equations with Logarithms and Exponents

Work with your partner or group to solve each of the following equations for x.

2¥ =2 h.  log,(x) =log,(4)
x| A=
2% =23 i.  log;(2x) = log;(4)
X3 X=2
2% =16 i logg(Bx + 1) = logg(10)
X2l 3Kt = (0
X3
2X—-64=0
)< - Lg k. log,(x) =log,(4) +log,(2)
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X0
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. log,(x?) =log,(4)
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X X=+3
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What happens when things mismatch?
In the real numbers, what are the solutions to the following equations.
Example:

1. 82x+1 — 2x 2. 9x+2 — 27x 1

CRRNEES ")

%x+3 X = 3
ox 37X, 72X
=
Practice:
1. 4-—2x+1 — 16x+1 3 26x+3 — _1_
(4 LI - qax+1 ' 4%
- 3 -
\ 2643 >
“l*?f;”%*,"” 2t 9
‘- B o x43= =A%
X = ’tf 3)(««,33
X<~
5
2. 252x+1 — 5x—4 4 3—2x+2 _ —_1—
47(*1 LN
=5" k= g
u J
= Al
5% -;'@
X =& Ax+d =X
Q- by
§ex
Write the following logarithms in exponential form:
log,(7) = x logs(17) = x log,(x) =11

727 S0 7' =x
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Example: Solve the following equations by rewriting the logarithmic equation as an exponential one or vice

versa.
1. legsty+4+==30— 2. 4log,,(x) = 8
log, (0 +1= |9 184, (k1=
5. 0= 0 =X
N .BE)QX W&:)(
X=]
3.2t =7 4.3 +1=11

mﬁlh) = %+t\

g 3™ 10
ij,z(ﬂ‘.".l: X

{Oﬂ %(lé\: Ax
1oy [19]

=X
a
So what? We can use QXPMQ‘XB to get variables out of lﬁy‘{‘"“lﬁf . And we can
use l&j&f"\ HlM,S to get variables out of (’,)Cfpcncs‘\h . They are
[fve{se operations just like addition and subtraction or powers and roots.
Example: Solve the following equations by using inverse operations
1. logs(2x)+5=6 2.3¥**1-2=8

log, %)= et

Lfi ~Ax [019 300);)?(
- g0 ==X
F =%
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Practice: Solve the following equations by using inverse operations

a. 10°=3 d. logs(x)—7=-=5
&\ojm(ﬂ B 1%30(122
=X
1=x
b, 7¥*1=15 e. 2log,(x)+2=3
g (6155 ¢ Al 0~
tog, (6 )~ = ¥ L@j‘*g\ 7
- 512X
¥ Jegrled-y =X A2x
c. 5%l44=7 f.  logs(3x) + 7=9
QK“!: 3 lﬁ?stz?c):l
A=y | R 3 ,
g, (3) =¥ 5 T9x
w35 (,3) +{ =X «j‘ -
Whiteboards
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1. Solve each of the following equations for x using the same technique as was used in the Opening Exercise.

a. 2¥=32

X=5

d. 2 -2%73 =0

2. Find consecutive integers that are under and over estimates of the solutions to the following exponential equations.
X {5 between 4 aud
K is befween € an T
X (s between]

a. 2¥=20
b. 2¥ =100
c. * =50

b.

2x= 42x+5 c. 2x2—3x =22
1—3 @ K= 3x==2
P -~
X3 = 4K+HO X =3x42 =0 ]
_’3 .77)( (.)(“‘g‘)()('[):u
-3 x=2 X=|
3
23%.25 =27 f. 2716 =1
a7 b -
iixf‘i; 2 QX} b ~
w527 <6 =0
Xz 2 (c44)(x-4)=©
=2 X=+
3 &
3z; 81 i =38
K~ ._gx
=3 7536
Isq- X ‘5}(: 0 X.‘\ é
2= tx K=5x-6=0
2x Oc~8) (x+() v

yand b

3. Solve the following equations by using inverse operations

a. 3**3-2=8

S0

'LC%U\‘J):?('f;
1533[10)_ 3 =X
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c.log,(2x) — 8 = —6

| %9, (2= 2
4= Ax
b= Ax
x= 3%

e.2log,(3x)+4 =5
20 =L
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d.log,(2x) =1

72
7 =Ax

A

f.—2log,(2x + 1) = —4
log ()= 2
A
7 = AX+ ‘
L= At
Gy~ 2x
24 <X
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