Math 12 Unit 1 Logarithms Review Name:

Multiple Choice Section

1. (specs-01)
The popualation of ABC high school is currently | 250 students and is decreasing at an annual rate
of 3%. Which expression represents the population. P, of the school 5 years from now?

A, P=1250(1.03)°
B. P=1250{1.03"
C. P=1250(097)
D. P=1250(057

2. (specs-02)
Change v= 5" tologarithmic form.

A logsx=y
B. logsv=x
C. logS=x
D

log, 5=y

3. (specs-03)

The popualation of a particalar country is 25 million. Assuming the population is growing
continuously, the population P, in millions, § vears from now can be determined by the
formula P = 25¢"™%. What will be the population. in millicns, 20 yvears from now?

AL 2990
B. 3797
C. 3RA3
. 3882

4. (specs-04)
Simplify: log, 4"

A x

B. 2x
c. 2
D, it

5. (specs-05)
If logy x=a, determine log); x interms of a.

A4
4
a
B. —
2
C. 2a
D 4a

6. (specs-07)
Given log,2=x and (log,8)(a"*") =12, solve for a.

A2
B. +2
C. 42
D +42
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7. (specs-06)

The Richter scale is used for comparing the intensities of earthquakes. On the Richter scale, each
increase of | unit in magnitude represents a 10-fold increase in intensity as measured on a
seismometer. In 1976, an earthquake in Guatemala had a magnitude of 7.5 on the Richter scale and

in 1960, an earthquake in Morocco had a magnitude of 5.8. How many times as intense was the
1976 Guatemalan earthquake compared to the 1960 Moroccan earthquake?

A 129
B. 1.7

C. “:l].!‘?
o1t

8. (specs-08)
Which of the following is a graph of log, v=2 7

Al ¥ B. ¥
¥ < ¥
C ¥V . ¥
. T o T

9. (sample02-16)
Change to exponential form:  log, £ =m

A f=mt
B. i=k"
C. k=m'
D. Y
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10. (sample02-17)
Determine the domain of the function v = log{2x +3).

) 3
Al .1}—;
B 2
. km—=
3
C 2
=
3
L2
D .1}?

11. (sample02-18)
A recent earthquake in Washington measured 6.3 on the Richter scale. In 1964, the Alaskan
earthquake measured 8.5, How many times as intense was the 1964 Alaskan earthquake compared
to the recent Washington earthquake?

A 135
E. 22

c. 1ot®
D 102.2

12. (sample02-19)
Solve for x: log;ix—6)+log,x=3

A, 45
B. 9
C. 185
L. -3, 9

13. (sample02-20)

Solve for 1: ®1%1 =EL}.1'-_1
27

A =B

B. -3

C. _%

D. %

14. (jan02-16)
Change to logarithmic form: p =g’

A logpg=r
B. log,p=r
C. log.p=gq
D. loggr=p
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15. (sample02-22)

Salve for x intermsof loga, logh, and loge: ab® =c¢

logc

A, x=
! loga +logd

B = logec+loga
) log &

c 1_=]Dg-:'—lugu
o log b

= l—DE—]an
logh =

16. (sample02-21)
If 0 <a<1,which of the following is the best graph of v=log, x ?

Al ¥ B. ¥

17. (jan02-17)
Evaluate: log, 7.5

AL 044
B. 057
C. 226
D, 291

Name:
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18. (jan02-18)
Determine the range of the function v=2"" +4,

A, vx4
B. v>-4
C. x=3
D x=-3

19. (jan02-19)

Solve: 16" =gl*

P
1
B. -1
-
2
c. 2
=
2
p. %

20. (jan02-20)
Which expression is equivalent to ]Dg{mi'—l'lj } 7
2+log(3x—v)
A0 logx—logw
Z+3logx—logy
log(100 +x° - v

oOnwp

21. (jan02-21)
Solver log(x+4)+log,6 —x) =2

Dnw e
e A e
| |
fed LA

22. (jan02-22)

Simplify; o' ¥ 2

A 1D
B. I&
c. "
o, a'®

23. (apr02-16)
Change v = log;x toexponential form.

A v= i
B. v=7"
C. x=v
D. x=7"
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24. (apr02-17)
What is the domain of v = log4x=1)+3 7

A, x>0
B =1
1
C. x>—
4
D all real numbers

- "
f

25. (apr02-18)
Simplify the expression: log,) —lb— |
b

i

A =b
B &
c.
D. at

26. (apr02-19)
The intensity of light is reduced by 2% for each metre that a diver descends below the surface of the
water. At what depth is the intensity of light only 10% of that at the surface?

AL Sm
B 18 m
[ 98 m
Do 14 m

27. (apr02-20)

Solve for x; 5% =125%%

A 2
B. 5
c. %
D. %

28. (apr02-21)
In chemistry. the pH scale measures the acidity (0-7) or alkalinity (7-14) of a solution. Itis a
logarithmic scale in base 10, Thus, a pH of 9 is 10 times more alkaline than a pH of &, If a sclution
has a pH of 7.6, how many times more alkaline is it than newtral water which has a pH of 77

PH scale

ncreasing acidity

ncreasing alkalinity

f
3 4 5 fi

=
=
a4

neutral water
Al 0.6
B. 1.0
. 398
D 1218
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29. (jun02-16)
Determine the logarithmic form of a = b°.

A, loggb=c
B. log,c=h
C. loga=~b
D, logpa=c

30. (jan02-43)
The population of a city grows continuously according to the formula P = Pneh. Determine the
value of the growth rate, k. if the population increases from 30 000 to 45 000 in & vears.

AL 002
B. 005
C. 041
DL 105

31. (jun02-18)

1-2x

e (L _p¥-3
Solve: {4} &
A =T

11
BE. =
7
7
c. =
4

D, nosolution

32. (jun02-19)
If the graphof v =log, x goes through the point (1 024, 5), determine a.

A4

B. 431
C. 10
D. 248

33. (jun02-21)
A sample of water contains 200 g of pollutants. Each time the sample is passed through a filter,
205 of its pollutants are removed. Determine an expression that gives the number of grams of
pollutants still in the water after it passes through five filters.

A, 200(0.8)*
B. 200(1.2)
C. 200087
D, 200(1.2)°

34. (jun02-42)
Simplify: "¢
A oa

E_,nl
Ina

=R SN

ae
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35. (jun02-20)
Which graph best represents the function v = log,(x—2) 7

36. (aug02-16)
Change log,c=1x to exponential form.

A xT=¢
B. 4 =¢
C. 4 =x
D "=

37. (aug02-17)
Determine the domaim of v =2log,(x—1)+3.

A x=l
B. x=4
C. x=3
D.  all real munbers
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38. (jun02-22)

If log,x=3 and log, v=4. evaluate []ngﬂﬁ] .

AL

49
B. 1
C. 14
D. 49

39. (aug02-18)

Solve: 25573 =251
A -18
3
B.
11
C. g
a
D. i

40. (aug02-19)
Solve: lcg.l{x: —1:|—'.-::|g_- 6=log, 5

OO w e
H H

E N
EEEE

41. (aug02-20)
Determmine the x-intercept of y =log,(x+4)+1.

oW
g b Lid Lia
Yo L

42. (aug02-42)

Simplify: Ine®

A3
B. x
c. i’
X
D. 3
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43. (aug02-21)
Max wvests 53 000 at an interest rate of 6% per annum, compounded menthly. Which expression
represents the amount of Max's investment after ¢ years?

5 000(1.06)"

5 000(1.005)™

5000(1.06)"

O oW

5 000(1.003]i

44. (aug02-22)

Which expression is squivalent to lag(m*n)”

A bBlogm+3logn
B. 6Glogm+logn

C. (2logm+logn)’
D.

log3m® =log3n

45, (jan03-16)
Evalvnate: log: 2210

AL 031
B. 1.&0
C. 231
L. 321

46. (jan03-17)

-3 il y I-8E

Solve: 277 =| ?|

1
A 3

|
B. =

7

5
. _—_':
L. 3

47. (jan03-18)
Determine an equation of the asymptote of f[-i':l =2%1 3

A

2
-3

3
-3

¥
B. w
[
D. ¥

48. (apr03-17)
Determine an equation of the asymptote of v=2log,(xr+4)-5.

onwe
I
|
.
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49. (jan03-22)
A radicactive substance decays continuously according to the formula N = Ce™', where N is the
final amount, C is the initial amount, & is a constant, and ¢ is the time in vears. If 50 grams of
the substance decays to 20 grams in 10 yvears, determine the value of &.

A, 00916
B. —0.0398
C. 0.0a10
D 0.091a

50. (jan03-19)
The pH scale measures the acidity (0-7) or alkalinity (7-14) of a solution. It is a logarithmic scale
in base 10. Thus, a pH of 12is 10 times more alkaline than a pH of 11. If bleach has a pH of 13,
how many times more alkaline is it than blood which has a pH of &7

pH Scale

ncreasing acidity

increasing alkalintty

} }
3 4 5 fi

]
8 a 10 11 12 13 14

=
(=

neutral water
AL 1&25
B. 5
C. 50
D. 100000

51. (jan03-20)
If log,im+n)=2. (m+n)>0, express m in terms of n.

=
=
I
2l = o

52. (jan03-21)

If &= % determine an expression for log 8.

A logA-2logC

B. logA-log2C

log A

{:‘_ —_—
ZlogC

D log A —logC

2
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53. (apr03-16)

Determine an equivalent expression for log P—log Q.

A loglP-0)
B. logfQ
r
C. log—
g
D log P
log Q@

54. (apr03-18)
Solve: logs(x—3)=2

A, 5
B. I3
C. 28
D 3

55. (apr03-19)

Atmospheric pressure varies with altitude above the surface of the earth. For altitudes up to 10 km,
the pressure, p. in kilopascals, is given by p = 100~ where a is the altitude in km.

What would the pressure be at 5 km above the surface of the earth?

(Answer to the nearest kilopascal.)

AL 212
B. 50
. 93
D, 200

56. (apr03-20)

P e R o
Solve for x: [+'a| ! =|a”| "
AL T
B. -4
C. -5
D.

57. (apr03-21)
The half-life of Iodine- 126 is 13 days. Calculate the length of time. in days, that it will take for
100 g of Todine- 126 o decay to 15 g.

A 475
B. 900
C. 3443
D. 3558

58. (apr03-22)
If loge =3, evaluate ]DgJOrE.

A, B
B. 7
C. &
D. 10
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59. (jun03-16)
Evaluate: log, 700

AL 142
B. 154
C. 337
D. 945

60. (jun03-17)

Change to exponential form:  log, 125 = %
3
A, 125=x7
R
B. 125= IL.EJI
3
O B d
2
2
D. 1257 =x

61. (jun03-18)
Determine the domain of the function v = log{ 3x-5).

Al x;—%
B. 1v—%
C x;%
D. 1}%

62. (jun03-19)
Express as a single logarithm:

loga=2logh=logc

ac
A ]DE{E
ac
B log—
P
a

C. Iy
& 3be
D. log-2
s

63. (jun03-21)

An earthquake off the coast of Alaska measured 6.4 on the Richter scale. Another earthquake near
Japan was 50 times as intense. What was the Richter scale reading for the earthquake near Japan?

AL T
B. 79
. 8.1
D. 109

Name:
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64. (jun03-20)

e (1 35X
Solve for x; & —hﬁ:
19
A =
4
B. -2
23
c. =
7
D, 17

65. (jun03-22)
Which expression gives the amount that an investment of P dollars will grow to after 4 vears if it is
compounded semi-annually at a rate of 5% per annum?

A, P(L0S)
B. F{1025)°
c. FLos)®
D, P(1.025)°

66. (jun03-23)
Given that v = log, 04 and v, = log, 4. where 0= a< 1, which of the following must
be true?

Al W= h
B. w>w
C. 04=wy=4d
Do 04=w, <4

67. (aug03-16)
Change 1000 =T7" tologarithmic form.

AL logr, x= 1000
B. log, 7= 1000
C. log, 100D=7
D, log: 1000 =x

68. (aug03-17)
Give the domain of v= log,(x+7)-5.

A x==T7
B. x=-5
C. x=

D, x=7

69. (aug03-22)
Determine the magnitude of an earthquake that is 200 times as intense as an earthquake of
magnitude 3.7 on the Richter scale.

A 54
B. &0
C. 65
L. 75
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70. (aug03-18)
. . . . i X A
Which e : valent to log) ——| 7
ich expression is equivalent to DE{ 100y !
logx—=2-=logy
logx—2+logy
logx—4+2logy
logx—4-2logy

=

71. (aug03-19)

Ifj'\.li'l"z i
Salver |=|  =3&%*
by
A, =2
5]
B. -3
2
[ -3
D, 1D

72. (aug03-20)
Solve: log(3x—1)+log4 = logl4x+5)

A -2
B. —%
c. %
D. %

73. (aug03-21)
If $5000 is invested at 7.2% per annum compounded monthly, which equation can be used to
determine the number of years, f. for the investment to increase to $30007

8000 = 5000(1.072)
28000 = 5000{1.008)"
8000 = 5000{1.072)"
2000 = S000(1.006)

=R T

74. (jan04-15)
Evaluate: log,59.2

AL D27
B. 130
c. 371
D. 1993
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75. (aug03-23)
Salve for ©: a™l=4"

A —2loga
" loga-loghk

B 2loga

© loga-logh
=2loga

loga+ loghk

D 2loga
© loga+logh

76. (jan04-16)
Determine the domain of v = log,[-x).

A, x=0
B. x=0
C. x=0
D oxz0

77. (jan04-17)

Express as a single logarithm:
log A=3log B+logC

1]

[y
wE 5

A

C. log
- B!.C
A2

D. lopld-3E+C)

78. (jan04-18)
If the point (2, 9] is on the graph of v=a®, what point must be on the graph of v=1log,x 7

i

A2,
I'.

79. (jan04-19)
Solve: log,(3—2x)-1og.(2— x) = log, 3

A, =2
1
B. =
2
C. 3

[ nosolution
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80. (jan04-20)
The number of insects in a colony can triple in 7 weeks. After 50 weeks, how many times
greater will the number of insects be than after 20 weeks?

A 81
E. 11087
C. 243

D. 2.06x 0%

81. (jan04-21)
A radicactive substance decays from 600 g to 105 g in twelve days. Determine the half-life for
this substance.

A 477d
B. 527d
C. 743d
D. 30.17d

82. (apr04-15)
Change «a = log, & toexponential form.

L]

A a=h
B. a=%
C. b=a’
D h=3"

83. (apr04-16)
Solve for x; 32%1 = g¥!

A, =2
1
B. -—
2
L
cC. =
2
|

84. (apr04-17)
An earthquake in Vancouver measured 3.2 on the Richter scale and an earthquake in
San Francisco measured 5.1. How many times as intense was the earthquake in San Francisco
compared to the earthquake in Vancouver?

A 159

B 190

C. 3850

D. 7943
85. (apr04-19)

If logs x =25, determine the value of logg| :% i

V25

A0

B. 1

C. 20

D. 23
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86. (apr04-18)
If a radicactive substance decays from 100 g to 30 g in 12 vears, which equation below could
be uzed to determine the half-life. N vears, of the substance?

ra '\\.i

A 100=30f L|Z
Vg

1z

B. 100=30f L}V
vy

R

c. 0=100f 1|2
V2

1z

D 30=100f LV
27

1}

87. (apr04-20)
Solve for x: logl3 = x) +1log(2+ x) = log5

A x=-2

B, x=2

C. o x=%2

D, nosolution

88. (apr04-21)
Determine the domain of the function v = log, (8- x].

A, r<8

B. r<38 x=l

C. D=x=<8

D OD=x=<i8, x=l

89. (jun04-15)
Give the domain of  f{x] = log.{x+8)+12.

R
:— =
=N

Dowe
|
=

90. (jun04-16)
Express logg 30 using logarithms in hase 4.

A logy 30 -=log, 5

B log, 5
" log, 20

c log, 30
© logy s

]c-n:sm 4
logs 4
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91. (jun04-17)

X

Solve: P:l,;\jl = 275
A, —6
B. _%
. 2
D e

92. (jun04-18)

Which expression is equivalent to log

: L]
2yt

logx—1log2+ 3logy
logx—3log2+ 3logy
logx—log2—3logy
logx—3log2— 3logy

onwpE

93. (jun04-19)
Solve: log, x+loga(x—1)=3

AL 237
B. 3

C. 337
D. 35

94. (jun04-20)
The formula A = P{1.09)" isan example of exponential growth with base 1.09.
Determine an equivalent continuons growth farmula using hase ¢, A = pet

A A= pme
B. A= pe™
C. A= p™
D. A= pet™

95. (jun04-21)

Determine an exponential function in the form v = 3" + & with y-intercept 5 and
asymptote ¥ = —4.

A y=3"445
B. v=3""-4
C. y=3"7-4
D. y=3*_4

96. (aug04-15)
Determine an equation of the asymptote of v= 4 log,(x+ 3]+ 4.

A, x=-3
B. =2
C. v=-4
D. v=4

Name:
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97. (aug04-12)

It 600 is invested at 7% compounded quarterly, which expression will give the value of the
investment in 9 vears?

A, 600(1+ 0.07)"

- - 36
B. goof LH007)
| 4 )
- 59
c. aonl 14207
| 4
- - 36
D aool 14207
| 4

98. (aug04-16)
Evaluate: Slog, 3

AL 185
B. 239
C. 396
D. 635l

99. (aug04-17)
Express as a single logarithm:
loga - logh- 5loge

5

A lug%
B. lngj%
C. lng%
D. lug%
be

100. (aug04-18)

In chemistry. the pH scale measures the acidity (0-7) or alkalinity (7-14) of a solution.

Itis a logarithmic scale in base 10, Thus a pH of 9 is 10 times more alkaline than a pH of &,
An unknown solution is 40 times more alkaline than neotral water which has a pH of 7.
Determine the pH of the unknown solution.

pH =cale

ncreasing acidity

increasing alkalinty

!

l
0 1 2 3 4 5 ] 8 9 10 11 12 13 14
neutral water

A T4
B. 54
C. 86
D. 11
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101. (aug04-19)

The population of rabbits is increasing by 70% every 6 months. Presently there are 200 rabbits,

Determine an expression for the number of months it will take for the population to reach 200,

AL alog 4

1

B. =log -4
E‘DSLI

C. 4log ;6
l

. I]ng”lﬁ

102. (aug04-20)
If flx)=10"7+4, find FYx). the inverse of Fix).

A Y x)=logx-3)+4
B. rYx)=logx-4)+3

C. i x)=10"" +4

103. (aug04-21)
Determine the value of log, ab® if log,a=35 and log, b= 3.

A1
B. 14
[ [
D. 45

Name:
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Written Section

1. (specs-09)
Graph logg(v+2)= x+1 on the grid below. State any asymptotes and give exact values for
the x- and y-intercepts.

."'I

-5 5

2. (specs-10)
The half-life of plutoninm-23% is about 25 000 yvears. How many vears does it take until only 36%
aof the plutonium still remains?

3. (specs-11)
Itis estimated that 20% of a certain radicactive substance decays in 30 hours. 'What is the half-life
of the substance?

4. (specs-12)
The population of Canada is 30 million people and is growing at an annual rate of 1.4%.
The population of Germany is 80 million people and is decreasing at an annual rate of 1.7%.
In how many vears will the population of Canada be equal to the population of Germany?
{Use logarithms to solve the resulting equation and answer accurate to two decimal places.)

5. (sample02-05)
If 3150 mg of a radicactive substance decays to 450 mg in 73 weeks, determine the half-life of the
substance to the nearest week. (Solve algebraically using logarithms.) (5 marks)

6. (jan02-03)
Strontium-90 is a radicactive substance with a half-life of 28 davs. How many days will it take for a
200 pram sample of strontinm-90 o be reduced 0 8 grams? (Solve algebraically using logarithms.)
(5 marks)

7. (apr02-02)
Solve algebraically. (5 miarks)
log,(2 - 2x)+log,(1-x) =3

8. (apr02-03)

A biologist determines that a particular type of bacteria grows continnously according to the
formula P = P,j.’h. Determine the value of the continuous growth rate if the population of the
bacteria increases from 500 to 1500 in & days. (5 marks)

9. (jun02-01)
Solve algebraically: log, x+log,(x—7)=3 (5 marks)
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10. (aug02-04)

A radicactive substance is produced from muclear fallount. If 230 g of this substance decays to 130 g
m 30 years, what 15 the half-lif= of this substance? (Sclve alzebraically nsing loganthms )

{(Answer accurate to at least 2 decimal places.) (5 marks)

11. (jan03-03)
Salve algebraically: 2 log{3—x) = log 4 +log(é — x) i5 marks)

12. (apr03-03)
Solve algebraically:  log, x=3—log,(x+2) (5 marks)

13. (jun03-03)
If 200 gof a substance decays to 17 g in 28 days, determing the half-life of this substance.
(Solve algebraically using logarithms. Answer accurate to at least 2 decimal places.) (5 miarks)

14. (aug03-03)
Malcolm bought a new car for 324 000, Every vear it will depreciate in value by 8%. How long
will it take for the car to be worth 316 0007 (5 marks)

(Solve algebraically using logarithms. Answer accurate to at least 2 decimal places.)

15. (jan04-02)
Solve algebraically using logarithms: 2% = 5%/
(Answer accurate o at least 2 decimal places.) (5 marks)

16. (apr04-01)
Solve algebraically:  2log, x=log,(x+ 3 =1 (5 marks)

17. (jun04-03)
The population of a nest of ants can multiply threefold (triple) in & weeks. If the population is
now 12 000, how many weeks will it take for the population to reach 300 000 ants?

(Solve algebraically using logarithms. Answer accurate to at least 2 decimal places.) (5 marks)

18. (aug04-03)
Solve algebraically: log(3—x) +1log(4 - 3x)— logx =log7 (5 marks)

Name:



