Exercise 7.5

Answer le.

In order to condense the given expression, use the product property.
The product property of logarithm 15 given by log, » = log, m +1og, 2, where »2, 2
and & are positive numbers such that & = 1.

logs 2x +logs y=logs 2xy

Therefore, to condense the expression logs 2x +logs ¥, vou need to use the product
property of logarithms.

Answer 1gp.
Lpply the quotient property of logarthms.

The quotient property of logarithm 15 given by log, . log,m —log,n, where #2, 2
#
and & are positive numbers such that & = 1.

lc}gﬁg = log,5—log, B

substitute 0898 for logg 5 and 1,161 for logg 8 and simplify.
loge 5 — log, 8 = 0,898 - 1.161

= —[L263

Thus, the logarithim evaluates to —(0. 263,
Answer 1q.

In order to evaluate the logarithm without using a calculator, we need to find a number
that gives 16 when 4 1z raizsed to that number.

The number 4 to a power of 2 gives 16
42 =16

We know that logs v 1s defined as logy v = x if and only if " =y, where & and y are
posttive numbers and & 2 0.

In the given equation, & 1354, w15 16, and x 13 2. Thus,logg 16 =2
Answer 2e.

If a, b and ¢ be positive numbers such thate =1.
loga

In particular, log, a=
loge



Using common Describing two ways to evaluate log, 12 using a calculator
Using common logarnithms in first way

log, 12

= log 12 Use the formula log_a= e
log 7 loge

~1.277 [ Simplify]

Using natural logarithms in Second way

log, 12
= Inl2 [Use the formula lngcaz-]E:|
In7 Inc
& 1277 [Simpliﬁ']
Therefore the answer 13 _
Answer 2gp.

Let b, m and » be positive numbers such thath=1.
log, mn =log, m+log, n

Using log, 5~ 0.898and log, 8 ~1.161 to evaluate the logarithm
log, 40

=log;(5-8) [ Write 40as5-8]
=log, 5+log, 8 [Pmdu::t pmpm:ty]
~0898+1.161 [Use the given values of log, 5and log, E]
=2.059 [Add]
Therefore the answer 1s .
Answer 2q.

To help vou find the value of ask yourself what power of b gives you v.
Evaluating the logarithm without using a calculator

log; 1
5 to what power gives 17

log,1=0
Therefore the answer 1s @ .



Answer 3e.
Let us use the quotient property of logarithms.
The quotient property of logarithm 15 given by log, ®_ log, » — log, n, where w1, &
and & are positive numbers such that & = 1. ’

Iné—1n 2 = 111E
2

smplify
ln E =1n3
2

Thus. the correct choice 15 B.

Answer 3gp.

Rewrite 64 as 82,
loge 64 = log, &

Apply the power property.

The power property of logarithm is given by log, m" = nlog, w2, where s, »#, and b are
positive numbers such that & 2 1.

logg 84 =2 logg B

substitute 1161 for logg 8 and simplify.
21log, 8 = 2(1.161)

=2 522

Thus, the logarithin evaluates to 2. 322,

Answer 3q.

In order to evaluate the logarithm without using a calculator, we need to find a number
that gives 8 when 8 12 raised to that number.

The number 8 to a power of 1 gives 8.
gl=8

We know that logs v is defined as logs v = x if and only if & =y, where & and y are
positive numbers and & = 0.

In the given equation, & 12 8, yi1s 8, and x 12 1. Thus, logs 8= 1.



Answer 4e.

Let b, m and » be positive numbers such thatb =1.
log, m" =nlog, m Power property

Matching the expression with the logarithm that has the same value
2In6

=In6’ [P‘uwe:r pmperty]
=In36 [Simplify]
Therefore the answer 1s option |1 In36|.

Answer 4gp.

Let b, m and n be positive numbers such thath =1.
log, mn =log, m +log, n

Using log, 5 = 0.898andlog, § ~1.161 to evaluate the logarithm

logg125

=log, (5-5-5) [Write 40as5-8]

=log, 5+log,5+1og, 5 [Pmduct pmperty]
~0.898+0.898+0.898 [Usa the given values of log, 5]
=2.694 [Add]

Therefore the answer 15 |2.694 |

Answer 4q.

To help vou find the value of, ask yourself what power of b gives you v.
Evaluating the logarithm without using a calculator

log,, 32
1/2 to what power gives 327
log,,32=-5

Therefore the answer 15 [—_El ;
Answer 5e.

Let us use the power property of logarithm.
The power property of logarithm 1z given by log, m" = xlog,m, where s, # and b are

positive numbers such that & = 1.

61n 2 =1n 2°
Siméjlifjr.
ln2"=1néd

Thus. the correct choice 13 A



Answer 5gp.
First, apply the product property.
The product property of logarithm 1s given by log, mm = log, m +log, #, where m, &,
and & are positive numbers suchthat & = 1.
log 3zt = log 2+ log x*

Mext, let us apply the power property.

The power property of logarithm 13 givenby log, m" = nleg, m, where m, # and & are
positive numbers such that & = 1.

log2+log xt= log2+4logx

Thus, the expression can be expanded as log 2+ 4 log x.
Answer 5q.

In order to graph the function, choose some values for x and find the corresponding
y-values.

Crganize the results in a table.
x |1 3 5 7 9
p |0 |135 232280317

The points are (1, 0, (3, 1.59Y, (5, 2.32), (7, 2.80), and (9, 3.17).

Plot the points on a coordinate plane.
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Join the points using a smooth curve.

T
]

The set of input values 15 the domain and the set of output values 15 the range. The
domain consists of all nonnegative values of x and the range consists of all the values of

>

Thus, the domain of the given function 1s x > 0 and the range of the given function 15 all
real numbers.
Answer 6e.

Let &, m and n be positive numbers such thath =1.
log, mn=1log, m—log, n Product property

Matching the expression with the logarithm that has the same value
In6+1In2

=In(6-2) [Product property]
=Inl2 [S implif}r]
Therefore the answer 15 option [C. In12|.
Answer 6gp.
Let b, m and # be posiitve numbers such thath =1.
log, mn =log, m+log, n Product property
log, E =log, m—log, n (uotient property

log, m" =nlog, m Power property



Answer 7e-1.

The quotient property of logarithm 15 given by log, i log,» — log, n, where w,
e

and & are positive numbers such that & = 1.

LApply the quotient property.
lt::lg% = logl2 —log 4

substitute 0602 for log 4 and 1,079 for log 12 and simplify.
logl12 — logd = 1.079 — 0602

= 0.477

Thus, the logarithm evaluates to 0477

Answer 7gp.

log, o

log, ¢

The change-of-base formula 1s given by log,a = , where a, & and ¢ are positive

numbers suchthat & 2 land ¢ = 1.

Apply the change-of-base formula for common logarthms.

log, §= logs

log

TJze a calculator and evaluate.

log8 1299

logs

Thus, logs 8 evaluates to 1.292



Answer 7q.

In order to graph the given function, first, graph the parent functiony=logz x ona
coordinate plane.

The graph passes through the points (1, 0 and (3, 1),

Ay

3
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How, translate the graph of v =logs x left 4 units and down 1 unit.
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y=log,(x

The resulting graph passes through the points (=3, =10 and (-1, 0.
The set of input walues 15 the domain and the set of output values 1s the range.

Thus, the domain of the given function 18 x » =4 and the range of the given function 1z all
real numbers.



Answer 8e.
Let b, m and n be positive numbers such thath =1

log, mn=log, m+log, n

Using log4 ~0.602andlogl2~1.079 to evaluate the logarithm
log 48

=log(4-12) [Write 43&54-12]
=log4d+logl2 [Pmduct prcperry]
~0602+1.079 [Use the given values of log 4and lugll]
=1681 [Add]
Therefore the answer 1s i
Answer 8gp.
If a, b and ¢ be positive numbers such thate =1.
loga

In particular, log, a =

loge

Using the change-of-base formula to evaluate the logarithm
log, 14

logl4
B .logﬁ
a1.269 [Simp]ify]
Therefore the answer 1s !

Answer 8q.

{Use the formula log, a = }cga]

loge

Let b, m and # be positive numbers such thath =1.
log, [mn]zlcgb m+log, n [Pmdu::t property]

Expanding the expression
log, 5x

=log,(5-x) [Writ-:ixas 5-x]
=log,5+log, x [Pmduct pmperry]

_log5+logx
~ log2

Therefore the answer 1= M y

log2




Answer 9e.

Eewrite 16 as 4°.
loglé = log 4°

Lpply the power property.
The power property of logarithm iz given by log, m" = xlog, w2, where s, # and b are

positive numbers such that & = 1.
logd* = 2log4

substitute 0602 for log 4 and sunplify.
2logd e 2[0.602)

= 1.204

Thus, the logarithm evaluates to 1.204.
Answer 9gp.

log,a

.where a, £, and ¢ are positive numbers
log, e

The change-of-base formulais log. a =

suchthat & # land ¢ = 1.

Apply the change-of-basze formula for common logarithms.
log %
log 26

boga. 9 =

TJze a calculator and evaluate.

log% . 0674
log 26

Thus, logx 9 evaluates to 0674,
Answer 9q.
Apply the power property.
The power property of logarithm is given as log, m" = nlog, s, where s, # and & are
positive numbers such that & = 1.

log, x* = Tlog, x

Thus, the given expression can be expanded as / logs x.

Answer 10e.

Let b, m and »n be positive numbers such that b =1.
log, mn =log, m+log, n



Using log4 ~0.602 to evaluate the logarithm
log 64

=log 4’ [write 64as 4‘]

=3log4 [vaer pmperty]

=3(0.602) [Use the given value of log4]
=1.806 [Multiply|

Therefore the answer 1s m .
Answer 10gp.

If a, b and ¢ be positive numbers such thate =1.
loga

In particular. log, a =
loge

Using the change-of-base formula to evaluate the logarithm
log,, 30

= llzzjg [Us»: the formula log_a= llzz:}
~1.369 [Simplify]
Therefore the answer 1s i
Answer 10q.
Let b, m and n be positive numbers such thath =1
log, (m.n] =log, m+log, n [Prcrduct pmpeﬂ’y]
log, (m” } =nlog, m [P{:rwer prﬂperry]
Expanding the expression
In Sx”
=1n(5-x-y3] [Writeﬁ@3ﬁ5-x—y5]
=In5+mnx+Iny’ [Pmduct prope:rty]
=ln5+hnx+3ny [Pﬂwerpmperty]

Therefore the answer 1s (In5+Inx+3In y|.

Answer 11e.

Rewrite 144 as 122,
log144 = log 122



Lpply the power property.
The power property of logarithm 1z given by log, m" = nlog,m, where s, »# and & are

positive numbers such that & # 1.

log12* = 2logl2

substitute 1.079 for log 12 and sumplify.
21logl2 e 2(1.0?9)

= 2.158

Thus, the logarithm evaluates to 2. 155,
Answer 11gp.

Let fbe the original intensity. Then, the tripled intensity of the sound will be 27

The increase 1n loudness will be the difference 1n loudness of the two intensities L(30

and L{ which 15 equal to L(30 - L0

“We know that the loudness L(7) of the sound in decibels 15 given by L [f) = 101log fi .
0
where [ 15 the intensity, and fp 15 the intensity of a barely audible sound which 15 about

10712 watts per square meter. Thus, L(EI:J = 10 logi—f.

]

substitute 10 ll::-gfi tor £, and 10 ln::-gi—lir for 10710 L(30 - L0
0 0

5[35)— L[f) = lﬂlog%— ll:lll::-gi

a a

Factor out the commeon term 10

37 I =7 I
10log——-101lcg— = ID[ log— — lag—J
Iy Iy iy i

. a7 L
Apply the product property of logarithms on the term log . and expand the logarithmic
0

expression. The product property of logarithm 15 given by log, mm = log, m + log, 2,
where w2, # and & are positive numbers suchthat &2 1.

aF I i i
ID[ log — —log—J = lﬂ[log 3+log — - log—J
Iy Iy Iy iy



simplify.

lﬂ(lmg 34 log i— logiJ = 101log3
Iy 0

o 10 [0.48)
R

The loudness increases by about 4 8 decibels.
Answer 11q.
First, apply the quotient property.
The quotient property of logarithm 15 given as log, % = log, m — log, n, where m, # and

b are positive numbers such that & = 1.
4
lmg3iE= = log, &yt — log; x°
x

Mext, let us apply the product property.

The product property of logarithm 15 given as log, »m = log, m + log, #2, where w2,
and & are positive numbers such that & = 1.

logs 6y4 —logs L= logs 6+ logs y4 —logs x°

Now, apply the power property.

The power property of logarithm 1z given as log, " = xlog,m , where »2, 2 and & are
posttive numbers such that & = 1.

logs 6+10,g3_}’4—10,g3 ;':8=1-:}g3 6+4logsy—8logsx

Thus, the expression can be expanded as logs 6 +4 logs v — 8 logs x.

Answer 12e.

Let b, m and n be positive numbers such thath =1.

log, E =log, m—log, n Quotient property



Using log4 ~0.602andlogl2 ~1.079 to evaluate the logarithm

1
log 3
:l{:-g% [Wﬂte %as%]
=logd—logl2 [Quﬂtient pmpm]
~0.602-1.079 [Use the given values of log4and log12]
=0477 [Add]
Therefore the answer 1s 3
Answer 12q.

Let b, m and n be positive numbers such thath =1

log, A log, m—log, n Quatient property
R
Condensing the expression
log; 5—log; 20
5 i
=log, [EJ [Quanent pmperty]
1 o
=log, [EJ [D‘l“i.-'idﬂ]

Therefore the answer 13 |log, [i] a

Answer 13e.
o1 R
Fewrite = as 4.

1 1
log— = logd
54 J=)

LApply the power property.
The power property of logarithm iz given by log, s = nlog,m , where s, # and b are
posttive numbers such that & # 1.

logd™ = (~1)log4



substitute 0,602 for log 4 and simplify.
[—l)lclgfil m [—1)(0.602)
= —(0.602

Thus, the logarithm evaluates to —0 602
Answer 13q.
Lpply the product property.

The product property of logarithm 15 given as log, mm = log, m + log, m, where m, x
and & are positive numbers suchthat & = 1.

Int+Indx = 111(6-4;:)

simplify.
I (6 : 4;{:] = In24x

Thus, we can condense the expression as ln 24x.

Answer 14e.

Let b, m and n be positive numbers such thath =1

log, g =log, m—log, n Quotient property

Using log4 ~0.602andlogl12 ~1.079 to evaluate the logarithm

1
log—
E]E
4 1 4
=log— Write —as—
48 12 48
=log4—log48 [Quﬂtient pmpert}f]
=log4—log(4-12) [Write 48as4-12]

=logd4—logd—logl2 [Prnduct prcperty]
~0.602—0602-1079  [Use the given values of log4and log12]

=-1.079 [Add]
Therefore the answer 15 .
Answer 14q.

Let b, m and » be positive numbers such thatb =1.
log, mn=log, m+log, n Product property

log, m" = nlog, m Power property



Condensing the expression

log,5+3log, 2

=log, 5+log, 2 [Power pmpf:rry]
=log, [5 9 } [Product pmpe:rty]
—log, 40 [Simplify]

Therefore the answer 1s |log, 40|.

Answer 15e.

Apply the product property.
The product property of logarithm 15 given by log, wmm = log, s + log, #, where w2, 5
atd & are positive numbers such that & = 1.

log . dx = log. 4 +log. x

Thus, the expression can be expanded as log, 4 +log, x.
Answer 15q.
First, apply the power property.

The power property of logarithm 1z given as log, m" = xlog, m, where m, # and & are
positive numbers such that & = 1.

Anx—5hzx=lnx*-1n%

Mezxt, let us apply the quotient propetty.

The quetient property of logarithm 15 given as log, o log,m — log, »n , where m, 2 and
A

b are positive numbers such that & = 1.

4
nxt-lnx = lnx—j

x
simplify.
4
1
lﬂx—j = ln—
x x
: 1
Thus, we can condense the expression as 1n—.
x

Answer 16e.

Let &, m and n be positive numbers such thath =1.
log, mn =log, m+log, n [Pm{hmt property]



Expanding the expression

In15x
=In(15-x) [ Write 15xas15-x]
=lnl3+lnx [Pmduct pmperty]
Therefore the answer 15 i

Answer 16q.
If g, b and ¢ be positive numbers such thate =1.
In particular, log, a= Ei:

Using the change-of-base formula to evaluate the logarithm

log;10

= log10 Use the formula log_a = loga
log3 loge

~2.096 [Simplify|

Therefore the answer 1s i

Answer 17e.

First, apply the product property.

The product property of logarithm 1s given by log, mm = log, m +log, s, where »2, 2
and & are positive numnbers suchthat & = 1.

log 2" =log3+log x

Iezt, let us apply the power property.
The power property of logarithm 15 given by log, m" = nlog, me, where s, # and & are
posttive numbers such that & 2 1.

log 2+ log xt= log2+4logx

Thus, the expression can be expanded as log 2+ 4 log x.
Answer 17q.

o | .
Change-of-base formula 15 given as log, a = log_e,.:z . where @, & and ¢ are positive
0, ©

numbers suchthat & 2 land e = 1.

Apply the change-of-base formula using common logarithms.

log, 14 = log 14
log'f




Tze a calculator and evaluate.
log14d o 136

log7

Thus, logy 14 evaluates to 1.36.

Answer 18e.

Let b, m and » be positive numbers such thath =1.

log, m" =nlog, m [Pﬂwerpmperty]
Expanding the expression
log; x°
=5log. x [Power pmperty]
_Slogx
log 5
. |5logx
Therefore the answer 1s —|.
logs
Answer 18q.
If @, b and ¢ be positive numbers such thatc =1.
In particular, log, a= oed
loge

Using the change-of-base formula to evaluate the logarithm

log. 24

= log 24 Use the formula log_a= loga
logs logc

~1.253 [ Simplify]

Therefore the answer 1s :

Answer 19e.
Apply the quotient property of logarithms.
The quotient property of logarithm 15 given by log, Kl log, » — log, n , where w2, u
and & are positive numbers suchthat & = 1. "

logE% = log, 2 —log, 5

Thus, the expression can be expanded as log, 2 —log, 5.



Answer 19q.
log,a

Change-of-base formula 15 given as log, a =
log, ¢

. where a, & and ¢ are positive

numbers suchthat & = land ¢ = 1.

Lpply the change-of-base formula using common logarithms.

log, 40 = log 40
logh

TTze a calculator and evaluate.

log40 177
log 8

Thus, logg 40 evaluates to 1.7/

Answer 20e.

Let b, m and »n be positive numbers such thath =1.

log, i =log, m—log, n Quotient property
n
Expanding the expression
12
In=—=
5
i
5
=lnl2—-1In5 [Quotimt pmperty]

Therefore the answer is |In12 —1n 5],



Answer 20q.

The sound of alarm clock has an intensity of J =107 watts per square meter. And given

model L{I}zlﬂlng%,“’hﬁefﬂ =107 watts per square meter
0

L(I)= lﬂll-:mgjri

0

4 107 - 4 12
L(10%)=10log — Let/=10" and I, =107 |
=lﬂlcg(]ﬂ_4.1ﬂu) Because % =Haj|

B e
= lﬂlcg(]ﬂ_“u) :Because mm’ :MH:I
=101log10°® [Simplify]
~10-8 [log10® =8 ]
=80 [Multiply]

Thus the alarm clock’s loudness (L [lﬂ"‘) =80DB

Answer 21e.
Apply the quotient property.
The quotient property of logarithm 1s given by log, L log,m — log,», where m, 1
and & are positive numbers such that & = 1. "

log, L. log, x — log, 3y
3y

Thus, the expression can be expanded as log, x — log, 3.
Answer 22e.

Let b, m and » be posiitve numbers such thath =1.

log, mn =log, m+log, n Product property
log, m" =nlog, Power property
Expanding the expression
Indx’y
=ln4-x*-y {Write4x2yas4-x1-y]
=In4+lnx’+lny [Pmduct pmperty]
=ln4+2lnx+lny [Pc-werpmpe:[t},r]

Therefore the answer 1s (In4+2Ilnx+1n y|-




Answer 23e.

First, apply the product property.
The product property of logarithm 15 given by log, wmm = log, s + log, #, where w2, 1
and & are positive numbers suchthat &= 1.

log, Sxtyet = log, 5 +log, x4 log, ¥ +1eg; z*

Iezt, let us apply the power property.
The power property of logarithm 15 given by log, m" = nlog, me, where s, # and & are

posttive numbers such that & 2 1.

log, 5 +1og, 2+ log, ¥ +1og, = log, 5+ 3log; x+log, ¥y + 2leg, =

Thus, log, Sx vz can be expanded as log, 5+ 3leg, x+log, v+ 2leg, =z

Answer 24e.

Let b, m and »n be positive numbers such thatbh=1.

log, mn=log, m+log, n Product property

log, m" =nlog, Power property
Expanding the expression
log, 36x
=log, 6°x? [ Write 3627 as 6" x|
=log, 6 + lu::rg;!:2 [Pmduct prupm:ty]
=2log,6+2log, x [P-:rwer pr-:rpﬂrf:y]
_ 2log6+2logx

logb
Therefore the answer 1s 2log6+Zlog x .
log6

Answer 25e.

First, apply the product property.
The product property of logarithm 15 given by log, s = log, m + log, #, where w2, x
and & are positive numbers suchthat & = 1.

1 1
In %y = lnx* + lny?



Mext, let us apply the power property.
The power property of logarithm is given by log, m" = xlog, e, where s, # and & are

posttive numbers such that & = 1.
1
Inx* +lny? = 21nx+%1ny

. : 1
Thus, the given expression can be expanded as 2 lnx + ) In y.

Answer 26e.

Let b, m and n be positive numbers such thath =1

log, m»n =log, m+log, n Product property
log, m" =nlog, Power property
Expanding the expression
log10x*
=log(10-x*) | Write 10x° as 10-x° |
=logl0+logx’ [Pmdm:t pmperty]
=logl0+3logx [Puwer pmperty]

Therefore the answer 15 |log 10+ 3log x|-

Answer 27e.

1
Rewrite ~Jx as x2
1

lc::lgg«j? = log x?

Lpply the power property.
The power property of logarithm iz given by log, #" = nlog,m , where m2, »# and b are

positive numbers such that & = 1.
1
logx? = —logx
2

. . 1
Thus, the given expression can be expanded az Elog x.



Answer 28e.

Let &, m and n be positive numbers such thath =1.

log, mn =log, m +log, n Product property
log, m" =nlog, Power property
log, 7 _ log, m—log, n Quotient property
R

Expanding the expression

6x
In——

>
=In6x* —In y* [Qum:lent pmp-e;rtj,r]
=In(6-x" )-Iny* [ Write6x” as6-x” |
=In6+Inx’ —Iny’ [Pmduct pmperty]
=ln6+2Inx—4Iny [P{:-werpmpert}r]

Therefore the answer 1s I]n6+2]nx—4]nyj )

Answer 29e.

3

. 4f 3
Eewrite 'z as x*.
3

ln{ff? = lnx*

Apply the power property.
The power property of logarithm 1z givenby log, m" = nlog,m, where m, # and & are

posttive numbers such that &2 # 1.
N
Inx* = —lnx

. . 3
Thus, the given expression can be expanded as 7 lnx.

Answer 30e.

Let &, m and » be positive numbers such that b =1.
log, mn =log, m+log, n Product property

log, m" =nlog, Power property



Expanding the expression

log, Jox

=log, (91:)1 .
:10g3[:91'2-x12) [Write?:xllas}x”]
=log, 9" +log x™? [Pmdm:t pmpertj.r]
) ;log!?+ ; log x

log3

L log9+ 1 logx
Therefore the answer is |2 2
log3

Answer 31le.

The error in the expansion 1s that the two parts should be added and not multiplied.

Apply the product property and expand the logartthmic expression
The product property of logarithm 12 given by log, »m = log, m + log, m, where »2, &
and & are positive numbers such that &= 1.

log,5x = leg, 5 +log, x

Thus, the expression can be expanded as log, 5 +1log, x.
Answer 32e.

Let b, m and n be positive numbers such thath =1.

log, mn =log, m+log, n Product property

log, m" =nlog, Power property

Describing and correct the error in expanding the loganithmic expression

In8x’ =3In8+Inx
First solve expression In8x°

In 8x*

=In(2*-x*) | Write8x as2’ -’ |
=2 +lnx’ [Pmduct prop-ert}r]
=3In2+3lnx [Power property]

Thus, error in the logarithmic expression is In8x’ =3I 8+ . And the correct answer

is |3ln2+3Inx|.



Answer 33e.

The quetient property of logarithin 15 given by log, i log,em — log,n, where i, 5
A
and & are positive numbers such that & = 1.

Apply the quotient property of logarthms.
7

log, 7 —log, 10 = log, —
24 24 24 10

: i
Thus, the we can condense the expression as log, —.

Answer 34e.

Let &, m and n be positive numbers such thath =1.

log, .M log, m—log, n Quotient property
M
Condensing the expression
In12—-In4
12 :
=In P [Quntlent pmpertj,r]
=In3 [Simplify]

Therefore the answer 1s i
Answer 35e.

First, apply the power property.

The power property of logarithm 1z given by log, m" = nlog,m , where s, »# and & are
positive numbers such that & = 1.

2log x+logll= log % +logll

Mext, let us apply the product property.

The product property of logarithm 15 given by log, »m = log, s + log, #, where m, &
and & are positive numbers such that & = 1.

log z* +log1l = log 114°

Thus, we can condense the expression as log 11x°.
Answer 36e.

Let &, m and n be positive numbers such thatbh =1.

log, mn=log, m+log, n Product property

log, m" =nlog, m Power property



Condensing the expression

6lnx+4lny

=lnx’+1ny* [Pc-wer property]
=1n {xﬁ - y"} [Pmduct prc-pa‘ty]
=Inx’y’ [Simplify]

Therefore the answer is [In x%v*|.

Answer 37e.

First, apply the power property.
The power property of logarithm 1z given by log, m" = nlog,m, where s, # and b are
positive numbers such that & = 1.

Slogx—4logy=logx’ —logy'
Mest, let us apply the quotient property.
The quotient property of logarithm 1 given by log, H = log,m — log, s, where m, 5
e

and & are positive numbers such that & = 1.
5

logx — logy* = 1053:_4

Thus, we can condense the expression as log —

Answer 38e.

Let &, m and » be positive numbers such thatbh =1.

log, mn=1log, m+log, n Product property
log, m" =nlog, m Power property
Condensing the expression
Slog, 2+ Tlog, x+4log, ¥
Fiemir gaiopeiy) Ao, 2 Vo, x - log, ! ]
Prodoct IJ-I:T;'!!T:'-}'] ~+loge, ]:_3 x -y } l
5 :njsfffr] - logg,; $2x" |'

4

: ) | P
¥ |- I'hesefoze Soe answer as |[lop, 3ix




Answer 39e.

First, apply the power property.
The power property of logarithm 1z givenby log, " = nleg, m, where s, » and b are

positive numbers such that & = 1.

2
1n40+21n%+1nx = 1n4[]+1n(%] +1nx

Iezt, let us apply the product property.
The product property of logarithm 15 given by log, wme = log, m + log, #, where #2, 5
and & are positive numbers such that &2 1.

13 1
1n4D+ln(—] +Inzx = In 40-(—] X
2 2
simplify .
2
In 4[]-(1] x| =ln 40-[lj-x
2 4
= In 10x

Thus, we can condense the expression as ln 10x.

Answer 40e.

Let &, m and n be positive numbers such that b =1.

log, mn=1log, m+log, n Product property
log, m" =nlog, m Power property
Condensing the expression

log. 4 +%1»::-g5 X

=log. 4 +log. x7 [Pma.fer pmrperﬁ']
=log. 4 +log. {u'{;v—c |:‘Nrite xas %J";}
=log, {4 Alx ] [Pruduct pmpeﬂy]
=log. 4Jx [Simplify]

Therefore the answer is |log. 4x |.




Answer 41e.

First, apply the power propetty.

The power property of logarithm 1z given by log, m" = nlog,m , where s, # and b are
posttive numbers such that &2 1.

6ln2—4lny=1n2% —1ny*

Iext, let us apply the quotient propetty.
The quotient property of logarithm 15 given by log, i log,m — log,n, where m2, 2
#

and & are positive numbers suchthat &2 # 1.

111 26 - ].I yl‘ = ].Il —26
I
F

&

111—4

Y

Thus, we can condense the expression as ln =

¥
Answer 42e.

Let b, m and »n be positive numbers such thath=1.

log, e log, m—log, n Quotient property
"
log, m" =nlog, m Power property
Condensing the expression

2(lcg3 20—log, 4)+0.5log, 4

=2 [l-::rg3 ?) +0.5log, 4 [Qu::-t:imt pmperty]

=2log, 5+ % log, 4 |:Simp1if_‘,r; write 0.5as %:|
=log, 5T+ log, 441 [PG‘WEI’ pmperty]

=log, 52+ log, J4 [Write 412 as-u'q]

=log; 25 +log; 2 [Simp]ify]

=log, 50 [Pmdu::t pmpert_v]

Therefore the answer 15 [log; 50 |.




Answer 43e.
Apply the power property.
The power property of logarithm is given by log, m" = nlog, m, where s, # and b are
posttive numbers such that & = 1.

3log, 6 = log, 6

simplify.
log, 6" = log, 216

Thusz. the correct answer 15 choice C.

Answer 44e.
Let b, m and n be positive numbers such thath =1.
log, mn =log, m+log, n Product property
log, m" =nlog, m Power property

The option D 1s not correct. Because
log, 48 =log, 8+ 2log; 3 [G‘l‘i-'f:ﬂ]
Firstly solve right-hand side and compare each statements of left-hand side

=log, 8 +log, 3? [Pcwer pr-::pertj,r]
=log, (8-3") [Write 48 as 16-3]
=log, 72 [Pmdux:t pmperty]

Thus, the statement [EI 15 not correct.
Answer 45e.
log, o

, where a, & and ¢ are positive numbers
log, ¢

The change-of-base formulais log, a =

suchthat 22 land ¢ = 1.

Apply the change-of-base formula.

log, 7 = tog/

logd

Tsze a calculator and evaluate.

log7 1404
log4

Thus, logs 7 evaluates to 1,404

Answer 46e.

If a, b and ¢ be positive numbers such thatec =1.
loga

In particular, log, a =
loge



Using the change-of-base formula to evaluate the logarithm

log. 13

= log 13 Use the formula log_a= oga
log5 logc

~1.594 [Simplify]

Therefore the answer 15 i

Answer 47e.

L 1 L
The change-of-base formula is givenby log, a = ©8: 4 . where a, & and ¢ are positive

log, ¢

numbers suchthat 2= land o = 1.

Apply the change-of-base formula using common logarithms.

log, 15 = logls
log =

Tze a calculator and evaluate.

logld 5 465
log 3

Thus, logs 15 evaluates to 2 465,

Answer 48e.

If a, b and ¢ be positive numbers such thate =1.
loga

In particular, log, a=
loge

Using the change-of-base formula to evaluate the logarithm

log, 22

= log 22 Use the formula log, a= loga
log8 loge

~1.487 [Simplify]

Therefore the answer 1s |1 487|.

Answer 49e.

o 1 "
Change-of-base formula 1s given by log a = il , where a, & and ¢ are positive

log, ¢

numbers suchthat 2 land ¢ = 1.

Lpply the change-of-base formula using common loganthms.

log, 6 = log &

log =



TJze a calculater and evaluate.

logb 1631

log 3

Thus, logs 6 evaluates to 1.631.

Answer 50e.

If a, 5 and ¢ be positive numbers such thate 1.

: 1
In particular, log, a= 087

loge

Using the change-of-base formula to evaluate the loganthm

log. 14

= log 14 Use the formula log, a= loga
log5 loge

~1.639 [Simplify|

Therefore the answer 1s )

Answer 51e.

log, a

The change-of-base formula iz log, a =
log, c

. Wwhere @, & and ¢ are positive numbers

suchthat & # land ¢ = 1.

Lpply the change-of-base formula using common logarithms.

log 17 = 221
log &

TTze a calculator and evaluate.
log17 . 1531
log &

Thus, logg 17 ewvaluates to 1.281.

Answer 52e.

If a, b and ¢ be positive numbers such thate =1.

: 1
In particular, log, a= o5

loge



Using the change-of-base formula to evaluate the logarithm

log, 28

= lop 2 Use the formula log_a = loga
log2 logc

~4.808 [ Simplify]|

Therefore the answer 1s :

Answer 53e.

L 1
Change-of-base formula 15 given by log, a = o
log, ¢

. where a, & and ¢ are positive

numbers suchthat & # land e = 1.

Apply the change-of-base formula using common loganthms.
log1%

log. 19 =
87 log™?

Tsze a calculater and evaluate.

logl3 1513
log™f

Thus, logy 19 evaluates to 1.513.
Answer 54e.

If a, 5 and ¢ be positive numbers such thate=1.
loga

In particular, log, a=
loge

Using the change-of-base formula to evaluate the logarithm

log, 48

= gt Use the formula log a= loga
log4 loge

~2.793 [Simplify|

Therefore the answer 1s )



Answer 55e.

s 1 -
Change-of-base formula 15 givenby log, a = lc'g—‘!'ﬂ , where @, & and ¢ are positive
0, T

numbers such that & 2 land ¢ # 1.

Lpply the change-of-base formula using common logarithms.
log 27

log %

log, 27 =

TIze a calculator and evaluate.

log 27 “ 15
log %

Thus, logg 27 evaluates to 1.5,
Answer 56e.

If a, b and ¢ be positive numbers such thate =1.
loga

In particular. log, a=
loge

Using the change-of-base formula to evaluate the logarithm

log, 32

= log 32 Use the formula log_a= loga
log8 loge

~1.667 [Simplify]

Therefore the answer 15 .

Answer 57e.
Change-of-base formula s given by log, o = iog_e,.:z . where @, & and ¢ are positive
O, ©

numbers such that & 2 land ¢ = 1.

Lpply the change-of-base formula using common logarithms.
| 24
24 BT

5
log, — =
S5 " legh




Tze a calculator and evaluate.

Thus, log, % evaluates to 0575

Answer 58e.

If a, b and ¢ be positive numbers such thate =1.

: 1
In particular, log, a= izl

loge

Using the change-of-base formula to evaluate the logarithm

15

log, 7

=log,15-log, 7 [Q’uotient prcperl}']
:%—g |:U5-E the formula lugcazllzi:}
~3.907-2.808 [Simplify]

=1.099 [Subtract]

Therefore the answer 1s .

Answer 59e.

s 1
Change-of-base formula 15 given by log o = -t R
log, c

, where a, & and ¢ are positive

numbers suchthat & 2 land ¢ = 1.

Apply the change-of-base formula using common logarithms.

log 2

oo, 2 _ 240
2z =

40 log=

Tze a calculator and evaluate.

Thus, log, % evaluates to —1.358.



Answer 60e.

If @, b and ¢ be positiive numbers such thatc =1.
loga

In particular, log, a=
loge

Using the change-of-base formula to evaluate the logarithm

3
24 E
=log.3-log.16 [Quotient pmpertj,r]
= log3 _1og16 [Use the formula log, a= loga}
log7 log7 loge
~0.565—1.425 [Simplify|
=—0.86 [Subtract]

Therefore the answer 1s .

Answer 61e.

When we use the change-of base formula, the base should go in the denominator. The
error 15 that the base 15 written in the numerator,

o 1 .
Change-of-base formula 1s given by log, a = 105"’ i , where a, & and ¢ are positive
OF, €

numbers such that & # land ¢ = 1
When we apply this formula, we get

leg,7 = log?.
log =
Thue, log, 7 = lﬁg?.
log 3

Answer 62e.

Sound intensity for a sound with intensity J (in watts per square meter), the loudness

L(I } of the sound (in decibels) 15 given by the function

L(I)=10log £
I,

Where I, 1s the intensity of a barely audible sound (about 107 watts per square meter).



a) Finding the decibel level of the sound made by barking dog, where
I=10"W/m".

Substitute ] =107 and I, =107" in the formula L(I)=10log ;T
0

4 107 :
L(10™)=10log o Substitute
=101og10™ Quotient property
=10log10* Subtract exponent
=10-8 logl0® =8
=80 Multiply

Thus loudness of the sound 15 |80 decibels| .

b) Finding the decibel level of the sound made by ambulance siren, where
I=10"W/m".

Substitute T =10° and I, =107 in the formula L(I]zlﬂlogfi

L]

1]

L(10")=10log 1:::12 Substitute
=101log10™¥ Quotient property
=10log10™ Subtract exponent
=10-12 log10™ =12
=120 Multiply

Thus loudness of the sound 1s |120 decibels|.

c) Finding the decibel level of the sound made by bee, where T =10 W /m”.

Substitute T =107 and I, =107 in the formula L(I]:lﬂlogfi

0

1075 :
L(10®*)=10log e Substitute
=101log10™* " Quotient property
=10log10** Subtract exponent
=10-5.5 logl0™® =55
=55 Multiply

Thus loudness of the sound 1s |33 decibels|



Answer 63e.

We know that the loudness L0 of the sound in decibels 15 given by L [f) = 101log fi
0
where [ 15 the intensity, and fy 15 the intensity of a barely audible sound which 1z about

10712 watts per square meter,

Substitute 10° for 7 and 1072 in the formula,
10°

1

L(I) = 101eg

Apply the quotient property of logarithims. The quotient property of logarithm 1z given by

log, i log,m — log, n, where g2, 2, and b are posttive numbers suchthat 221
#

103 3 =12
mmgm—_u = 10{log 10° - log 107%)

samplify.

10{log 10° - 1og 107) = 10[3 - (-12}]
= 10(15)
= 150

The decibel lewel of the trumpet with the given intensity 15 120 decibels.
Answer 64e.

a) For the given statement log, {M + ﬁf} =log, M+log, NV

Let 5=10, M =2 and N =3 to show the statement 1is false in general
Substitute all values in the given statement.

log,, {2 + 3) =log,, 2+1og,, 3 Substitute
log,;5=log;, 2+1log,, 3 Add
0.6990=03010+04771 Use a calculator
0.6990=0.7781 Not equal

Using [b=10. M=2 and N =3} we get 0.6990=0.7781. so the original statement is
false.

b) For the given statement log, (M—N)=1log, M—log, N .

Let 5=10, M =3 and N =2 to show the statement 1s false in general.
Substitute all values in the given statement.

log;p(3—2)=log,;3—log,, 2 Substitute
log,,1=1og,;3—1og,; 2 Subtract
0=04771-0.3010 Use a calculator
0201761 Not equal

Using =10, M =3 and N =2|, we get 0=0.1761, so the original statement is false.




Answer 65e.

We have to prove the product property of logarithm, log, s = log, m +1log, 2.

Let x = log, i, and ¥y = log, #. By the definition of logarithm, we get
mo=b" andwn = b

First, evaluate the left side of the equation. For this, substitute &° for a2, and & for a2
log, i = log, [:E:'xf:'"’:l

Apply the product of powers property of exponents.
log, (5"#”) = log, (4™

Fewrite the equation using the property of logarithms, log, 2" = x.
log, [b“"j =x+y

Eeplace x with log, s and y with log, 2.
x+y =log,m+log, »

Thus, the product property of logarithms 1z prowed.

Answer 66e.

Using the given hint and properties of exponents to prove the property of logarithms:
log, i log, m—log, n
H
We need to somehow manipulate the left sides of the equation so that it equals to the
right side.
Let x =log, m and y =log, n then m=5" and n=>5"_
Now we substitute these two expressions for m and » 1n the left sides of the equation.

log, S log, bi Substitute
H b
=log, 5™ Quotient rule
=x—y log, 5" =x
=log, m —log, n Substitute x = log, m and y =log, n

50 the left side 15 now equal to right side so we have proven the mle.



Answer 67e.

"We have to prove the power property of logarithm, leg, w”™ = aleog, m.

Let x = log, . By the definition of lo garithm, we get m = &7

First, evaluate the left side of the equation. For this, substitute &° for a2

log, m" = log, ICE?“ )n
Apply the power of a power property of exponents.

log, IZE:-"‘:I?z = log, &™

Eewrite the equation using the property of logarithms, log, & = x.

log, 8% = ux

Feplace x with log, »2.

nx = nlog, m

Thus, the power property of logarithms 15 proved.

Answer 68e.

Using the given hint and properties of exponents to prove the property of logarithms:

log, a = log, a
log, ¢
Let x=log,a.y=log,cand z=log, a then a=5",c=5%" anda=c".
a=c'
log, a =log, c* Take the base b log of both sides
log,a==zlog,c Move the exponent z using the property of logarithms
1
w2 LA Drvide both sides by log, ¢
log, ¢
log, a =log, a Substitute the value of z =log_a
log, ¢

Now, it’s proved the change of base formula.



Answer 69e.

We know that the loudness L(0) of the sound in decibels 15 given by L[f:l = 10 logfi,

0
where [ 15 the intensity, and fp 15 the intensity of a barely audible sound which 1z about

1071 watts per squate meter.

The intensity of the sound of each conversation is given as 1.4 x 107 Wim®. Thus, the

intenzity of sound for the three converszations will be 3[1.4 ¥ 1[]'5:] Wim? or

1.4 %107 Wim?

Substitute 4.2 % 107 for 7 and 1072 in the formula,
42107

0—12

L{1) =10 log

Apply the quotient property of logarthms. The quotient property of logarithm 15 given by
log, 2 - log, # — log, n, where m, # and & are positive numbers such that 2= 1.
#
4.2%107 s -1
10log =g = 10 [log (4.2 % 107)= log 10 }

Tse a calculator and simplify.
10| log (4.2 107)~ log 10™ | = 10[-4.38 - (-12)]

~ 10(7.6)
= 76

The decibel lewel of the combine conversation = in the room will be about 76 decibels.

Answer 70e.

Sound intensity for a sound with intensity J (in watts per square meter), the loudness
L(I } of the sound (in decibels) 1s given by the function

L(I)=10log >
"rlil

Where [, i1s the intensity of a barely audible sound (about 107 watts per square meter).



Finding the decibel level of the sound made by all five cars in the parking garage, where
1=5(32x107 )W /m".

Substitute 7=5(3.2x107") and 1, =10™" in the formula L(J)= lDlﬂin
1]
. 5(3.2x107
L(107)=10log (—]} Substitute
: 1072
=10logl6x10~ Quotient property
=10log {.l 6x10° ) Subtract exponent
=10-9.204 1og{16><1u3] =9204
=92.04 Multiply

Thus loudness of the sound 1s |9‘2_I}4 decibe15| )

Answer 71e.

Let fte the intensity of the sound of an average TV show. Then, the intensity of the
sound of TV ads will ke 10/

The increase in loudness will be the difference 1n loudness of the two intensities L{100)
and L(S) which 1z equal to L{105 — L.

We know that the loudness L{J) of the sound in decibels is givenby L(J) = 101log ji

0
where {15 the intensity, and fy 15 the intensity of a barely audible sound which 15 about

1071 watts per square meter. Thus, L(107) = 10 log ZE

o

substitute 10 logfi tor J, and 10 1-::-glfE tor 100 1n L{100 = L.

0 0
L(107) = L(#) = 10 1.:.gl;i ~ 10 logfi
1] 1

Factor out the commeon term 10

1] it 1nd !
10leg——-101log — = 1[:{ log — - lc::lg—J
iy i iy iy



. 107 L
Apply the product property of logarithms on the term log = and expand the logarithmic
0

expression. The product property of logarithm 12 given by log, s = log, m + log, m2,
where #2, # and & are positive numbers such that & = 1.

1nd i i i
10 leg——=log— | = 10| log 10 +log — — log —
Iy Iy Iy i
smplify
i i
10 log 10 +1log — = log—| = 10 1logll
Iy iy
= 10[1)
=10

The TW ad 15 10 decibels louder than that of an average TV show.

Answer 72e.

sound intensity for a sound with intensity J (in watts per square meter), the loudness
L(I) of the sound (in decibels) is given by the function
L(I}=10log ;r

0
Where [, 1s the intensity of a barely audible sound (about 107 watts per square meter).

Finding the decibel level of the sound made by blue whale, where 7 =10 /m" .
Substitute 7 =10°* W /m’ and I, =107 in the formula L(])= lﬂ'lﬂg;r
0

lﬂG.E )

L (m** )=10l0g 0 Substitute
=101og10°*™ Quotient property
=10logl0Q"* Subtract exponent
=10-18.8 logl10'®® =188
=188 Multiply

Thus loudness of the sound made by blue whale 1s 188 decibels .



Now. finding the decibel level of the sound made by a human_ where 7 =10 /m’ .

Substitute 7 =10"* W /m" and I, =10™" in the formula L(7} =1Dlngji

i}
1008

L(10™*)=10log o0 Substitute
=10lo gll:im'g_':_u:I Quotient property
=10log10"* Subtract exponent
=10-12.8 logl0™® =128
=128 Multiply

Thus loudness of the sound made by a human is 128 decibels.

The blue whale’s intensity is greater than the human’s by a factor of 10°. The blue
whale’s decibel level 15 greater by +60. For every increase in the decibel level by +10.

Answer 73e.

d.

Apply the power property of logarithm to expand the expression The power
property of logarithm is given by log, »" = nlog,m , where »2, #, and & are

posttive numbers such that & # 1.
s = 2log, f

mubstitute each walue of Fin the given expression and evaluate the corresponding
values of &,

Eeplace fwith 1414 1mn = = Zlog, F.
5 = Zlog, 1.414

Lpply the change-of-base formula using common logarithms to evaluate. The

L 1
change-of-base formula 1z given by log,a = i . where a, & and ¢ are

log, ¢

positive numbers such that & # land ¢ = 1.

log 1.414}

21 1414 = 2
= [ log 2

Tze a calculator and evaluate.

{

log 1.414

2104957
log 2 JFH I: )

=]



simitlarly, find the value of s for the other values of Fand complete the table.
F 1414 | 2000 | 2828 | 4.000 | 5657 | 2000 |11.314 [16.000
s 1 2 3 4 5 & 7 8

We note that the amount of light that strikes the film in the camera increases by
about 1 each time.

c. Eeplace swith % 1in ¢ = Zleg, / and evaluate the value of §
9= Zdlog, f

Divide each side by 2.
_ 2logy F

9
B D
9
2

1'3’52 i

Lpply the definition of logarithm with base & The logarithm of ¥ with base & 15 13
defined as logy y=x if and only if ¥* =

F

ba] =

= 2
g 22627

Thus, the ninth f~stop will be about 22 627,

Answer 74e.

Consider the function i1s:
S{h)zllﬂ{lﬂﬁh} ...... (1)
where s(/) 1s the speed of wind (in knots) at an altitude of /& meters.
(a)

We need to determine the amount increase 1in wind when the altitude doubles.
Consider s’ be the speed of wind when the altitude 1s doubles.

Therefore
s'(h)=21n(100-2k)
=21In(2-1004)
=2[In2+In(100%)| [Sinceln(ab)=Ina+Inb |
=2In2+21n(100k)
=1386+s(h) I[meequatign(ﬁl,l

s'(h)—s{h) =156

5 e smadunt mereases o wind when the alotade doables 15 |1.386 ks Thu




(b)
From the function (1), we have

s(h)=21n(100k)
=2log, 10(log,, 100%) [Since log,b =log, clog, a|

=2log, 10(log10” +log h)
=2log, 10(2+logh)
2 . 1
s(h)= (2+logh) Since log, b=
loge log, a
Therefore
.’:f}:}z {2+10g32:}
loge

Answer 75e.

In order to add two matrices, add the elements 10 corresponding posttions. The resultant
matrix will have the same dimensions as the matrices that are added.

5 -B .\ & 7 S+6 -B8+7
12 20 —2 -19| |12-2 20-1%
Add

S5+6 -B4+7 11 -1

12—2 20-1%| |10 1

2 -3 & 7 11 -1
Therefore, + = .
[12 ED} [—2 —19} [10 1}

Answer 76e.

Subtract the matrices.
If the matrices are the same si1ze [mx n}, we just subtract the entries.

-7 1] [0 17
{6 3}[—13 1}

) 6 Write —7—(-9)=2.11-17 =6,
=[19 z} L—{—IB}le,B—l:E }

) 2 -6
Thus the answer 1s .
19 2




Answer 77e.

We multiply each element in the matriz by the scalar to multiply a matrix by a scalar.
Lultiply each element in the matrix by 32

3[1.? 2.4 5.3}_{3(1.?) 3(2.4) 3(5.3)}

92 53 72| |[3(%22) 3(53) 3(7.2)

simp ity

[3(1.?) 3(2.4) 3(5.3)}:[5.1 7.2 20.4}

3(9.2) 3(5.3) 3(?.2) 26 159 2146
Therefore,
5 17 24 A8 51 72 o204
92 53 72| |276 159 216
Answer 78e.

solving the equation

Vx+12+4=11
Vx+12+4-4=11-4 [Subtract 4 from both sides]
Jx+12 =7 [Simplify]
(x+12) =7 | Write Vx+12 as (x+12)" |
(;Hmé'2 =(7) [Squaring both sides]
x+12=49 [Simplify]
x+12-12=49-12 [Subtract 12 from both sides]
x=37 [Suhtract]

Now, to check this proposed solution replace x with 37 in original equation
Check

Jx+12+4=11 [This is the original equation]
BT+12+4=11 [Let x =37]
VA9 +4=11 [Add]
7+4211 [Find square roots]
11=11 [Add]

Therefore the solution 1s E] .



Answer 79e.

subtract & from both sides of the equation to 1zolate the radical

x+1l0+6-6=4-46
dx+10 = -2

Take the cube of both sides of the equation to eliminate the radical.

(3fx + 10)3 = (-2)°
x+10 = -8
solve for x.

Subtract 10 from both the sides
x+10-10 = =8 -10

xr=-1%8

The solution to the equation appears to be —18.

substitute —18 for x 1n the original equation and check

Hx+10+6 =4
3B +10+6 = 4
g +6 24

7
—2+6 =4
4 =4 v

The solution 15 =15,
Answer 80e.

Solving the equation
Vx+6=1/3x-14

[ﬂjz ={J3x—14'f
x+6=3x-14
x+6—-x+14=3x-14—-x+14

20=2x

20 _2x
3 2
10=x

[Squaring both sidasl

[Simplify]

[Subtract xand Add 14 to both sides]
[Simplify]

[Divide both sides by 2]

[Simplify|



Now, to check this proposed solution replace x with 10 1n original equation
Check

Vx+6=3x-14 [This is the original equation]
J10+ﬁiJ3(10}—14 [Let x=37]
J10+6=\30_14 [Multiply]

J16=+16 [Find square roots]
4=4 [Add]

Therefore the solution 1s :

Answer 8le.

Cube each side of the given equation

(x-7) = (=)

dx—T7 =8-=x

Add x +7 to each side, and simplify.
2x—TF+x+T =8-x+zx+7

3x =15

Divide each side by 3.

3z 15
3 3
x=35

The solution appears to be 5.

Check x = 5 in the original equation.

Hox -7 = 38-x

(572 35
310-7 2 373
1=1v

The solution 1z 2.



Answer 82e.

solving the equation

x—1=x-3
( x—l}“=(x—3f [Squaring both sides]
x— =2 —6x+9 [Simpliﬁr;(ﬁ—g}jzdl—zdﬂ+ﬂz]
x'=T7x+10=0 [Subtract xand Add 1 to both sides]
{x—E](x—ﬁ)zﬂ [Factor]
x—2=0 or x-5=0
x=2 or =3

Now, to check this proposed solution replace x with 2 1n original equation
Check

V2-1=x-3 [This is the original equation]
B 1=2-3 [Letx=2]
=1 [Simplify]
£1=—1 [Find square roots]
-1=-1

Now, Let x =5 in the onginal equation

2-1=x-3 [T]:].is 1s the original equatiﬂn]
1.'5—1;5—3 [Letx:ﬂ]
N [Simplify]
2=2 [Fi_tld square m::nts]

Therefore the solution 1s ﬁ‘ )
Answer 83e.

Take the square of both sides of the equation.

(x+2) = (Er T 28)

cimplify the left side, and expand the right side of the equation
P +dx+4 = 9+ 28

Write the equation in standard form.
x4 dx+4-9x—28 =0
-5r-24 =10



Factor the equation.

x+Nix-—81=0
Apply the zero-product property and solve for x.
x+3 =0 or x—8=10

x=-=-3 or X =8

The solution to the equation appears to be —2 or &

iCheck the solutions by substituting them in the original equation.

Checkx = -3 Check x =8

x+2= fox+28 x+2 = fox+28

—3+2L fo(-By+28| B+2L O[3+ 28
o R 0wl frr
“1=1 x 10 =10 v

The solution 15 8.

Answer 84e.

Using a calculator to evaluate the expression

:
e

—2.980.957987 [Use the calculoter to need &° = 2,980.957987 ]

Therefore the answer is |2,980.957987|.

Answer 85e.

First, you have to press the | 2nd | key on a calculator. Then, press the key and enter

— | key, tollowed by the number & 1n the calculator. MNow, press the key.

Finally, press the |ENTEE. | key to get the result.

The display 1z 0002478752 This result might vary slightly depending on the calculator
VoUu Use.

Eound the result to the neare st thouszandth
0002478752 =« 0.002

Thus. the value of &% is about 0.002,



Answer 86e.

Using a calculator to evaluate the expression

15
&

—33.1155 {Use the calculoter to need &7 =33.1155 ]

Therefore the answer 1s (33.1135]

Answer 87e.

First, wvou have to press the | 2nd | key on a calculator. Then, press the key and enter

— | key, tollowed by the number 0.4 1n the calculator. Mow, press the key.

Finally, press the [EMNTEE | key to get the result.

The display 1z 0670320046, This result might vary slightly depending on the calculator
YoUu Use,

Eound the result to the nearest thousandth.
0670320046 = 0670

Thus. the value of &% iz about 0.670.
Answer 88e.

Using a calculator to evaluate the expression
logl2

=1.079181246 [Uae the calculoter to need logl2 =1.079181246 ]
Therefore the answer is [1.079181246/

Answer 89e.

First, vou have to press the | log | key on a calculator. Then, press the number 1.8 in the

calculator. Mow, press the key.

Finally, press the |[ENTEE. | key to get the result.

The display 12 0255272505 This result might vary slightly depending on the calculator
o UsE.

Eound the result to the nearest thousandth
0255272505 = 0.255

Thus, the value of log 1.8 15 about 0,255



Answer 90e.

Using a calculator to evaluate the expression
In24

=1.380211242 [Usethe calculoter to need In24 =1380211242 ]
Therefore the answer is [1.380211242| .

Answer 91e.

First, vou have to press the | ln | key on a calculator. Then, press the number .49 in the

calculator. Mow, press the key.

Finally, press the |[ENTEE. | key to get the result.

The display 1z 2 138589, This result might vary slightly depending on the calculator you
use.

Eound the result to the nearest thousandth
2. 138889 = 2139

Thusz. the value of In 849 1z about 2. 139,





