Unit 3 Pre-Test Review — Exponential and Logarithmic Functions
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~ection 1: 6.1/6.2 — Log as Inverse

1) Sketch a graph of each function. Then, sketch a graph of the inverse of each function. Label each graph with
its equation. Also, complete the table of information for each function
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x-int: NOMNE x-int: (,)O)
y-int: (9,17 y-int: NONE,
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x-int: NONE

x-int: (1,0)

y-int: (04 \)

y-int: Ng NE

Domain: §w <€ IR%

Domain: $X¢R | ¥ >o§

Range: SYe RS

Range: C15 IR \ w>as
Asymptote: = O -

Asymptote: U =0
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2) State the domain and range for the function, shown below.

Domain: gng '_X 70%
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3) Match each graph in the table with the graph of its inverse (A, B, or C). Then write an equation for each function

A) B) ] C) 1

) 4 4 4

Graph:
y 3
| 4
2 | 2
0 2 xl 0 2 X x
=2 i -2 ™2
Equation: e - A L U4
4=3 43 5 Yz (3)
Letter of Graph of Inverse:
C A b
Equation of inverse:
W= logsX 9 (0‘353‘ Y5 logyX

4) Rewrite each equation in logarithmic form.

a) 43 = 64 b) 28 = 3% 63 =y d)512 = 2°

24 = lo%q (()L() X [033(;5;‘) 2 (036(%\) e '00\\105\3:)

5) Rewrite each equation in exponential form.

a)7 =log, 128 b) x = log,n ¢) 5 = log; 243 d) 19 = log, 4

JHIREET b = 323 by



6) Evaluate without a calculator. Show your work.

Use either:
a) log, 16 b) log; 81 Rule: if x® = x?, thena=b
’ lo\%;(a) = |0-33(?) ) Rule: log,(a?) = b
o) log () d) log 0.000 001

- \O%L‘ (q"l)
.

VY

loa((d(’)
6

Section 2: 6.4 — Power Law of Logarithms

7) Evaluate each of the following without a calculator using the power law of logarithms.

a) log, 323 b) log 100072 c) log 0.001~* d) log: (;1;)4

T egeo ollegael g (f

2 3(g 3 .3 13/"
3(5) et 103(‘07 = =\ log19)
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(W)

5 4(3)
'3(3) - - \(‘3) _ %
4 . -

8) Solve for x, correct to 3 decimal places.

a) x = log; 17 b) log, 0.35 = x ¢) 4% = 10 d) 80 = 100 (%)x
/}(;"Gﬂll _‘QBQ',E;'Z ’)(ﬁlo%q(ﬁ C(_Z_('_ry
oo . 's ¢ loal0 s
(oo 2> log, (0%)
¥z 3571 ¥-L5(5 | 002
2= .66/ X = 10Q0E
109\0.‘5




9) Use the change of base formula to evaluate. Round to one decimal place.
a)logs 12 _ \

)

b) log 25 52
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10) Write as a single logarithm. Then evaluate without a calculator.
log16 ogl7)
a) log4 - ‘ ((6) b) log(%)
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11) Solve, to two decimal places
a)logd* =7 b) 12 = log; 4™

1% loﬁL‘ -_"7 3‘1: L/M

X s L 53144 -y
|94 logy, (S3144() 2 m

X = \L63 'w =

qua(‘”

m= 4,51



12) An investment earns 12% interest, compounded annually. The amount, 4, th&the investment is worth as a
function of time, t, in years, is given by A = 1500(1.12)%. Use the equation to determine...

a) the value of the investment after 4 years
A= 1500 (. )

A= ¥ 23¢0.323

b) how long it will take for the investment to double in value
2600 = |5006 (Lt
5= kit .
log & = 103(ua‘)
ld%:;: t Icc\})([ol'é )

t = —I—CJ—%‘E"‘
|mjlei.}~
t- 6-13- Rars

Section 3: 7.3 - Product and Quotient Laws of Logarithms

13) Write as a single logarithm

a)log; 8 + log; 4 —log, 16 b) 2loga + log(3b) — %logc
l/l

. |037f——‘—1 )+ (38 - (09 ™
- |oo‘37'9\ - ’OO\BKBSE'-E

14) Write as a sum or difference of logarithms. Simplify if possible.

a) log(a?bc) b) log (JLH)
= |O‘3(Al) & |0$L 4— (OSC - {OSK B (Q%(m )
3 ;HOSQ {-IOj\a\‘(aOC :(@a\ﬂ ,.i\oc:)\r\q



15) Evaluate, using the laws of logarithms.

a) loge 8 + loge 27
B log  ($107)
< lOSG (31¢)
= log (6*)
>

-
-

c)2log2 + 2log5

2 103(;‘))« 09 (57)
= lea"{ + 'OQJ 35

= lo\cﬁ ((—(5(35)
- loO
= lwf) (10%)

z =~
)) Simplify

lo

a) log(2m + 6)
‘§3[
ot l@j (0-3%5

—log(m? — 9)
2 (mA3)
(m-FY m J)

Section 4: 7.1/7.2 — Solving Exponential Equations

17) Write each as a power of 4

“8) Write 20 as a power of 5.
, ~
5 =30

X (0915) =log(3o°)
= |oj(?~c"
laais)

b) log, 128 — log, 8
- ooy, (%)
- /ocaq((é
> logy ()
N

d) 2log3 +log ()

|03(3“') L 'Oj (%)

[N ]

[

(9

b) log(x? + 2x — 15) —
o
log

,03 ( 44

log(x? — 7x + 12)

)

’l{a+ dnc- 18
AC Tavld

(fy_%g)(’x,
T-3) 3)

Lt

( 35
| p— 3/ ) 4* =8
) ({’)‘ C)( < log4* = log8
xlog4 =1log8
_logs
L — 83 et
5 *=3
3\3
= (42)
Ia?l() _4%
- o 5 -
40 2 §%
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19) Solve each equation

a) 35x — 27x—1 b) 82x+1 - 32x—1 '
- x-
O (333{ (QE)W| B (-f)
36'1 5 33«-3’ :lsfyb’é ) st‘5
Sx:3%-3 (xv3= 5% -5
X = -3

“X = -3 /X"- ‘%
oL

20) Solve exactly. Then use your calculator to evaluate correct to 3 decimal places.

a)3*"2 = 5* b) 2k-2 = 3k+1
|05(g£—9-) Lt ,03(51) ’03 (Q.k"l) vl (Oé(if KH)
(’11'9)10‘33 A ¢ 1065 (K-Q)los(&}-@\-kl Q; _))
%1993 -2 1og3 = % log5 Kl -auleg? = kleZ\»(oag
’k'l"‘“j?”_ﬂoﬁs - :’UQSB kloﬁa Kldjg 2 loa3 + Qo
X (a2~ 1o5) = 2 lor3 J %9
("J"j-' [335._.( = 0-193- k ((oal- loa'{): l033+ loa'—i
x= Al = 1993+ oy
!sz’ ‘(65 [03‘9;- ldg?
X -Y,20| Kﬁ,_e.laq
21) Solve the following equations; round to 2 decimal places where appropriate.
a)3* =12 b) 10 = 2 - 4*+2 c)3¥ =41* -
|-
- log, 1o X il uﬁ@ﬂ [fﬂq )
XY= lfﬁ;‘—%— (036 - (of)(q ) ,x(aﬁ’g, (1 ’)C)lo;jq
g2 ‘j) i 03‘_( X (daz - logq - ‘J(logL(
Az~ .26 {o%g: ’JUO?)L! +D~|03"f o .
’)dojBi- b(loﬁL[ - |03 (
loys-toq® -
\Q?)L‘ %(loa3+(oca"f)=/°:jL{
/’c ~ 'O,ﬂ“{ X z !oa Lf

'G(Oll

x= Q.56



22) Solve each equation. Check for extraneous routes.

a) 42* — 4% — 20 =0
@ Hﬁ) 'LPL-}G =0
(o} k\:kl'y“

k*- K -30:0
(k—ﬂ(k\u() =0
\{\=5 ar k:——('(

b) 2% +12(2)* =7

) GO)+ ) = 762

L w12 =7
(@) -7@)+1a=0
Lex k=g

K* -7k +13=0
(k-4)k2) = O
helf or ks3

=Y

Xz {031(‘{)
= log, ()

1A=

(ase 1+

x= (oaq("l)
T

Btrarous wast
(no Soluj'ror\)



Section 5: 7.4 — Solving Logarithmic Equations

23) Solve each equation

a)log,x = 1.8 b) logsx — logs(x —2) =1 )5 =2(5)"+1
\-% ; (5“)3‘;9\' X (-
4 ooy (X (57 -1=0
I 065 ’I-D) - 1 Ley k= 5’)6
X = e ?)\ | .S
1( | \,.-- S5 % xa Kl-&K-Iiﬁ
S(x-2) <X LW B T
Sx-10 =X Tﬂ
Yx = (0 '
24) Solve ‘@ K= %iff_
_ L2 _ _ -
a)log(2x +10) = 2 b) 1 -1log(2x) =0 - w
10" = 3416 1 = log(@x S
00 = 9y “9%) ke (1£32)
X+ O IO‘ :g\,x =Y
90- dx o = 1y J
Xz
s | x5 | oy
: \
| 1403 = ”
X :loas(iw‘a_)
25) Solve. Check for extraneous roots. | X= [03(1.*63)
a)log, x +log,(x+2)=3 b)log;(3x+7) =2 \ loq(5)
E | o=\
lﬂl{'x(/H;ﬂ <3 RNV A
Q=32+ Coce 35
2 e
2 2
r N QT No F/(_: __j;K |0§5(1-.)1\:j(
0= 1% -3 — P
Q= (a4 Yx-2) exdrantous TG
2= -4 orj-%_: D\\ k
~ 1

YranouS
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¢)logs(2x + 1) =1 —logs(x + 2)

\0055 (34@.\\ + ‘036(0(‘\-3») B l

‘“35 L(E*’X”Y’X@] -1 0= (x3Xax-1)
I
/ Es xX=3
= (e} x 3 L ., R !
|
5 = N +Ax +L Shraneu S
()=t 5x -3 Soot

Section 6: 7.4 — Applications

Exponential Formulas
!

N 1\# 1L}
A(t)=A0(1+l) A(t)=A0 E A(t)=AO(2)D
general, where i is half-life, H is doubling, D is
percent growth{+) the half-life period the doqbling period
or decay(-)

Logarithmic Formulas

I J{
— 2 = i
pH =—log[H"] B, — By = 10log (1—) M = log( ,0)
1
Where pH is acidity and Where £ is loudness in dB Where M is magnitude
[H+] is concentration of and | is intensity of sound measure by richters,
hydronium ions mol/L in W/m? | is intensity

26) When you drink a cup of coffee or a glass of cola, or when you eat a chocolate bar, the percent, P, of

caffeine remaining in your bloodstream is related to the elapsed time, t, in hoursby t = 5 (lo(:;gops)

a) How long will it take for the amount of caffeine to drop to 20% of the amount consumed?
rJ e

t=5 (%)
t‘l uoél \NJUU‘S

b) Suppose you drink a cup of coffee at 9:00 am, what percent of the caffeine will remain in your body at

? rd
noon’ s _ ~ [ leaP
y = 5 (1.9

loa 0.5
|

3 loa .S ’
e (OSP P 0.659%
|0f30°50‘6 E '0%\) )[A_Eou\' 66"/6\

)
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27) A 50-mg sample of cobalt-60 decays to 40 mg after 1.6 minutes. A(ﬂ = AQ ;)

a) Determine the half-life of cobalt-60. {"> logogﬁ = (13 0G5
L ‘l%‘ ,‘i h 3
4o = 50 (3)

/ 0908 _ |[,6 K
0% o.s'e""*l€> | loq0:5 T y & gm"\‘/\j"%
1
f030°3 B [03006 \’\/,-' h = (1«6 Io_ﬂ()ns
=l [an 04
b) How long will it take for the sample to decay to 5% of its initial @mount?
1.5 =50 (e";-)t@' loq©05 . £
Lt/ 5 - S
0.05 = (5)75 log
) Y A
\060.05 & 'os(é\ 5 t ~ 9‘06| MII\\A“feé

oy

lag0.05 = —g- loa(%\ Ty

28) Determine the pH, correct to one decimal place, of a solution with each hydronium ion concentration.

a) 0.000 316 mol/L b) 7.9 x 107 mol/L

-q
NE -(03(0-0003%) gl - log (74 x10™%)
()\‘\.Ai 396 f)u & ga‘

29) Calculate the hydronium ion concentration, correct to two decimal places, if the pH of a solution is

a) . ¥~ b) i “og: - lQ%E\'\#]
22 = ~loay(H") 162 (oq (4]}

«3.’3.:1030\ ] Wl <o

6> =) . 12 2.50%(0°" ol /L
T4 2 0.00€3( or 63LXIGT molf)

30) Use the sound level scale in your notes to answer the following:

1.6

s B.-F - \0 ‘03 (%\

: . , P , :
a) How many times as intense is a normal conversation compared to a whisper?
T
(-3 =lola(F) - 5 (%
T ' - T ;

3 - 103@// (£)- 1000 | serse

b) How many times as intense is normal city traffic compared to a shéaut?
]

<4S - %G =10 Le% @l) =

\

0.5 = \03 (% \ Agol&\’ gg\(\, -H\MS as
0% (2 . l'M‘?J\S/b



31) The intensity of sound in a library is estimated to be one thousandth that of normal conversation. What is
the decibel rating for the library?

0-=lo lc}%(\o}os N
‘ \
Fa = |0 !o@(r&;o) +eo \ T\m\wm% < 30 dB
By = lo log (107%) + €O | e
Baz 10C3V+60

Ba = Ela) i
n= g (5

32) How many times as intense is an earthquake with a magnitude of 7.2 than an earthquake with a
magnitude of 5.6? 71.)-6.G = (.G

6> "’3(1> } quut\’ 399 Hwas as \nhvxsz—\
= (& — =

(;: ~ 39.%

33) If an earthquake is 390 times as intense as an earthquake with a magnitude of 4.2 on the Richter scale,
what is the magnitude of the more intense earthquake?

M-43 [0 (320) -
weloqee) a6 ]

~

MY 679
M g,
34) The absolute magnitude of star A is —4.5 and that of star B is 0.2. How many times as bright is star A than
star B, to the nearest unit? - b,
My-my 3z 03

0:3- (4-5) = loo (%;\
4T = loa (2

( b, }|/K1,Loud* ;0 l_(_g:‘__/_ | _+fwie__§_- br?3\~*¥é‘r ‘ \..,

I‘;} —~ 60((%57 ._



35) An altimeter is a device that measures the height of a plane above the ground. It works based on air
pressure according to the formula h = 18400log %, where h is the height above the ground in metres, P is

the air pressure at that height, and P, was the air pressure on the ground at takeoff. Air pressure is measure
in kilopascals (kPa).

a) Air pressure on the ground was 102 kPa. If the airplane instruments measure a pressure of 32.5 kPa outside
the plane, what is the height of the airplane to the nearest metre?

V\-Iﬁﬂoolfi('U]j

N 9140 w

b) What is the outside air pressure for a plane flying at 11 000 metres? Assume a ground pressure 102.5 kPa.
Round to one decimal place.

((00p = Ig4Hoo '03(
oo @ ’Qﬂ(m >

[0S \

(<40 O
(t 909 _ ‘— ¢ = S
o = S
|Oa\06

p= =
o

¢) How high would a plane have to be flying when it encountered air pressure in the air that was half the air
pressure on the ground? Round to the nearest meter.

h=IKY0O (og(3)
wWZ 5539 m



Answer Key

See posted solutions for #1-3

4)a) log, 64 =3 b)log;28 =x c)loggy =3 d)log,512 =9
5)a) 2’ =128 b)b*=n ¢)3°5 =243 d)b'° =4

6)a)4 b)4 c)-2 d)-6

7)a) 15 b)-6 c) 3 d) 8

8)a) 2.579 b)-1.515 c) 1.661 d) 0.322

9)a) 1.1 b)-2.9

10)a) log, 16 = 2 b) logé (%) =3

11)a) 11.63 b)9.51

12)a) $2360.28 b) 6.12 years

13)a) log, 2 b) log (332”)

14)a) 2loga + logh + logc b)logk — élogm

15)a) 3 b) 2 ¢) 2 d) 2.05

16)a) log (—=) b) log (X2%)
17)a) # b) 472 ) 4

log 20

18) 5 Togs

19)a)x=—§ b) x = -8

20)a) x = 2083~ 4301 b)k = 21082H083 ¢ 199
log3-log5s log2-log3

21a) 2.26 b)-0.84 c) 0.56

22)a) x = 85 ~ 1.16 b)x=2o0orx = log3 ~ 1,58
log4 log 2

23)a) 12.13 b) 2.5¢) x = 0.548
24)a) 45 b) 5

25)a) 2 b) )3

26)a) 11.6 hours b) 66%

27)a) 5 min b) 21.6 min

28)a) 3.5 b)8.1

29) a) 6.31x10° mol/L b) 2.51x107"* mol/L
30) a) 1000 b) 3.2

31)30dB

32)39.8

33)6.8

34) a) 50119

35) a) 9140m b) 25.9 kPa c) 5539m





