11-5 | Common Logarithms
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18. 353 = g Vg1

1. log 1 = 0 means log,; 1 =10. 80, 10° = 1.
log 10 = 1 means log;, 10 = 1. So, 10! = 10,

2. Write the number in scientific notation, ™

exponent of the power of 10 is the ~'

3. antilog 2.835 = 102835 = ggs \\ k)
-

4.log 15 = 1.1761
log 5 = 0.6990
log 3 = 0.4771
log 5 + log 3 = 0.6990 + 0.4771 =
5. log 80,000 = log (10,000 x 8)
=log 10% + log 8
=4+ 0.9031
=4.9031
6. log 0.003 = log (0.001 X 3)
log 1072 + log 3
= -3+ 04771
—2.5229 _
7. log 0.0081 = log (0.0001 X 3%
=log 1074 + 4 1og 3
—4 + 4(0.4771)
—2.0915

8. 2.6274 9. 74,816.95
10. _[! \
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log 18

- 11, logIL2 18 = Tog 12

=~ 1.1632

12. logg 15 = 212

= 1.3023
13. 2.2~ 5 =939
(x — 5) log 2.2 = log 9.32
g
(- 5) = log 9.32

log 2.2
x =783
14. 6572 = 4x

(x—2)log 6 =xlog 4
xlog6 —2log6 = xlog 4
—2log6=xlog4 —xlog6
—-210g6=x(10g4~10g6)
—2log 6
log4—log6 =X
884=xy
15. 4.3* < 76.2
x log 4.3 < log 76.2

log 76.2
log 4.3

x < 2.97

X<
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x-1,
33 =9(47)
(x—3)10g3210g2 +x—;ilog4

(4x ~ 12)log 3 = 4log2 + (x — 1) log 4
xlog 3 — 12Jog3=41log2 +xlog4d - log4
xlog3 —xlogd=4dlog2 —log4 + 12 log 3

‘4 log 3 —log4)=4log2 — log4 + 12 log 3
4log2 —log4 + 121og 3
x= 4log 3 — log 4

20 VA x=4.84
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[10, 10] sel:1 by [~20, 100] scl:10
5.5850
18a. R = log (% + 4.2
=6.3
18b. 10 times; According to the definition of
logarithms, R in the equation :

R = log (%) + Bisan exponent of tﬁe base of the
logarithm, 10. 105 is ten times greater than 104,

Pages 730-732 Exercises
19. log 4000,000 = log (100,000 X 4)
= log 100,000 + log 4
=5 + 0.6021
= 5.6021
20. log 0.00009 = log (0.00001 x 9)
: = log 0.00001 + log 9
= —6 + 0.9542
. = —4.0458
21. log 1.2 = log (0.1 X 12)
=log 0.1 + log 12
= -1+ 1.0792
=0.0792

22. log 0.06 = log (0.01 x 2
= log 0.01 + log 1—?
4!
= log 0.01 + log 12 — %log 4
~2 + 1.0792 — +(0.6021)

- =-1.2218
23. log 36 = log (4 X 9)
=log4d+1log9
= 0.6021 + 0.9542
= 1.5563

24. log 108,000 = log (1000 x 12 x 9)
= log 1000 + log 12 + log 9
=3+ 1.0792 + 0.9542
= 5.0334
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25.

26.

27.

28.
30.
32.

34.

36.

38.

39.

41.

42,

43.

44.

45,

log 0.0048 = log (0.0001 X 12 X 4)
= log 0.0001 + log 12 + log 4
= —4 + 1.0792 + 0.6021
= — 2.3188

log 4.096 = log (0.001 - 45)

= log 0.001 + 6 log 4
- = -3+ 6(0.6021)
=0.6124

: 1
log 1800 = log (100 X 9 x 4?)
=log100+log9+%log4

= 2+ 0.9542 + 3(0.6021)

= 3.2553
1.9921 29. 2.9515
0.871 31. 2.001
3.2769 33. 2.1745
g8 6256
log, 8 = ]032 35. log; 625 = ez
=3 =4
log 24
logg 24 = o 37. log; 4 = ;’;
~ 1.7737 ~0.7124
logg 5 0.0675 = 0 CEE
~ 3.8890
log, 15 = “5F 40. 25=05 -
log'g 2 xlog 2 = log 95
_ log95
X = "log2 ‘
x =~ 6.5699
by =4x+3

xlogh=(x+3)log4
xlogh=xlog4 + 3log4
x(log 5 — log 4) =3log4

3log4 .
%= Togb-log4
x = 18.6377
= log %= log 8
x” =
x =512

0.16‘“’3;” = (.38~
(4+3x) log 0.16 = (8 —.x) log 0.3
41og 0.16 + 3x log 0.16 = 8log 0.3 — x log 0.3
3xlog 0.16 + x log 0.3 = 81log 0.3 — 4 log 0.16

%(3 log 0.16 + log 0.3) = 81og 0.3 — 4 1og 0.16
8log 0.3 — 4 log 0.16

X = "310g 0.16 + log 0.3
x = 0.3434
4log(x+3)=9 : Y
9 /el 5
log (¢ +3) =7 [0 " = ¥+
(x+3)= antilog‘i- ‘ Ll
x= antilog%—?. :‘L“fi!,} X +3) = q
x ~ 174.8297 aCrelr, | 2N
= f A s ™Y
0.25 = log 16* D = A )
0.25 = xlog 16
_ 035
x= log 16
x =~ 0.2076

L (‘_/ ’ . ’ /./_/_’t

46. 3ol < 9x 7
(x— 1) log 3 = (x — 7) log 2
xlog3 —log3=xlog2— Tlog 2
xlog3 —xlog2=log3— 7log2
x(log 3 — log 2) = log 3 — Tlog 2

logd — Tlog 2
x= log3 —log2
x = —92571
417, logx 6>1 Al ek w0 W tevm L
e > 1 R
log 6 > log x : -
6>x

. log6 .
When x = 1, log 1 =0, whlch means%z; is

undefined. When x < 1, 1 e 1s negative, which is
not greater than 1. So, » must also be greater than
1. Therefore, 1 <x < 6.

A8, 42x~5 = 3x—3
(2x —5)logd =(x—3)log3
9xlog4 — B5log4 =xlog3 — 3log3
2xlog4 — xlog3 =5log4 — 3log 3
‘%2 log4 —log3)=5logd —3log 3
blog4 —3log3
X="970g4—log3
x=2.1719
49. 0.5%2x4 = 0.157%
(2x — 4)log 0.5 = (5 —x) log 0.1
2x(log 0.5) — 4 log 0.5 = 5log 0.1 — x1og 0.1
2xlog 0.5 + xlog 0.1 = 651log 0.1 + 41og 0.5
(2 log 0.5 + log 0.1) = 5 log 0.1 + 4 log 0.5
5log 0.1 + 4 log 0.5
%= 3l0g 0.5 + log 0.1
Change inequality sign because (2 log 0.5 +
log 0.1) is negative.

—

L

!

[—10, 10] scl:1 by [—3, 3] scl:

jury

53.

[—1, 10] scl:1 by [—1, 3] scl:1
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" x=3.8725 '

50. log, x = —3 BL x<ZERL 37 g
z=27" x<3.6087 . -
x=0.1250 |

59. % 4{ Y.




[-10, 1] scl:1 by [—2, 10] scl:1
55. x = 0.3210
Inttrstct'tnL
#=.32099588  |¥=30.4
[—5, 5] scl:1 by [—10, 50] scl:10
56. x= —0.1975
Intersectio
H=-.1876275 '|v= 158022
[—5, 5] scl:1 by [—3, 10] scl:1
57, / x=2
P .—"'. PR N
Intersection d
Rze o ly=ay Pl
[=5, 5] scl:1 by [~5, 10] sel:1 W of .
100 10.3 W !
58a, h=—§ log 747 [‘,_5, <
‘ = !
~17mi (A
100 P . n
58hb. 43 = -4 logm u{ { et
—0.3870 = log P — log 14.7
—0.3870 + log 14.7 = log P
0.7803 = log P
6.03 = P; 6 psi
59a. M =53+ 5+ 51log 0.018
~158
59b. 53=86+5+5logP
—83=5logP
—1.66 = log P
0.0219 =P
170.82
60a. g =3
110.1342
= (3)
= 0.9112
$91,116
Chapter 11 392

60b. 0.9535 = (%)Mt

log 0.9535 = 0.8t log 3

g 0. &
lo 91535 =08 = (g6qs y
e £ ,w:\ € = loa .19 w9s
log| w =t log 0.8 . Lm0
lOgE {: f D\rj {9
12.0016 =~ ¢ tog f
12 years '

61. Sample answer: x is between 2 and 3 because 372
is between 100 and 1000, and log 100 = 2 and log
1000 = 3.

62a. L = 10log 1555 7
= 10(log 1 — log (1.0 x 10712y
=120dB '

I
62b. 20 = log 10 X 10-12
2 =log I — log (1.0 X 10712)
2=logl+ 12
—10=1log I !
1x10710=1; 1 X 10710 W/m?2
1\¢
63. Use N = NO(E) ..
N = 630 micrograms = 63 X 10™% gram
Ny = 1 milligram = 1.0 X 1073 gram
t
6.3 X 1074 = (1.0 x 1073)(3)

6.3 X 10~ 1
log 7105 =tlogy
0.6666 = ¢

0.6666 X 5730 = 3819 yr
64. log, y = log, P — log, q + log, r
- )] '
log, v = log, P log, r

log, y = log, j;—r

_pr
Y=g

65. log, 243 =5
x5 = 243
x=3

66.

increasing from —o to »
67. (0452)%(:% = (a4)%(bz)%(c2)§
= aVab2c?
68. (5)2+ (0)2 + D(5) + E(0O) + F=0
5D+ F+25=0
(1)%2+ (-2)2+ D) + E(-2) + F=0
D-2E+F+5=0
@2+ (-32+DUW)+E-3)+F=0
4D-3E+F+25=0




