11-4 | Logarithmic Functions

Pages 722-723 Check for Understanding

1. y y = 3% and log, x are

L hx similar in that they are
both continuous, one-to-
= one, increasing and
) inverses.
y = 3* and log, x are not
similar in that they are
inverses. The domain of
one is the range of
another and the range
of one is the domain of
the other.y = 3*has a
y-intercept and a
horizontal asymptote
whereas y = logg x has a
x-intercept and a
vertical asymptote.
2. Let b* = m, then log, m = x.
BP = mP
b = mP
log, b*P = log, m?P
xp = log, mP
p log, m = log, m?

3. y | \

yEtoap— A W

5

==

[aE \

Logj x is an increasing function and log, x
1

decreasing function. v L

4. Sean is correct. The product property states .
log, mn = log, m + log, n.

5. In half-life applications r = —é. So,-(1 + 1)
becomes (1 - é) or (%) Thus, the formula
N = Ny(1 + )t becomes N = ND(%)':'

El 1
6. 9% = 27 7. (%)% =
8. log;y = —6 9. loggi = —%
10. log, 15 = = 11. log; 0.01 = x
1 10 = 0.01
i
16 105 =10"2
2% =274 x=-2
x=—4
12. log, 3%3 =x 13. log,x =5
- B=y
=735 32 = x
7% = 773
x=-3
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14. log; n = % log, 8
2
log; n = log, 8°
2

n=8
n=4
15. logg (4x + 4) = log, 64
4x + 4 = 64
x=15

16. 2 log; 4 — %Iogs 16 = logg x
A
logg 4% — log, 16* = logg
. 2

logs, ~ L =log.x
86 161 €6

42
l =
16°
x=28
17. x| vy ¥
1] 0
2 (-1
4|—-29 \ V= lgix
o) X
!
-
. ES Iugﬁx
s
Ch o~
A' i '-‘!‘A
e -4) . log, 1024 =x
- SES ) ' 4% = 1024
" wodh 2% = 210
2% =10
x=5
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20. 27° = 3 21. 16* =4
- 1 :
22. 7 R 23.42=32
24. ¢* = 65.98 25. (V6) =36

|ea

26. logg; 9 = 5 27. logyg 216 = 5

386




28.

30.
32.

34.

36.

38.

40.

42,

43.

44.

45.

log 1 512 = —3 29. log, o = —2
log;s 1 =0 31. log, 14.36 = 1.238
logg 64 = x 33. log;95 5 =x
* = 64 125 =5
ar = g2 (53);1: =5l
x = 3x=1
=
log, 32 = x 35, log, 128 = x
2% = 32 * =128
9% — 95 22x = 97
x=5 2% =T
x= %or 3.5
logg 95 =« 37. log,g 343 = x
9* = g6 49% = 343
x=6 7% =78
V 2x=3
x = %or 1.5
logg 16 = 39. log, 409{2 =x
X —
ot 245 (\/E) = 4096
3x =4 fis =i
4 -
X=0 2
i x=28
104 logi2 = x 41. log, 49 = 2
10l8102" = & x% =49
24 =x =1
16 =x
log; 3x = log, 36
3x = 36
x =12
logg x + logg 9 = logg 54

log; 9x = log, 54
9x = 54
x=6
logg 48 — logg w = logg 6
logg % =logg 6

B_-s
6w = 48
‘w=2_8
logs 216 = x 46. log; 0.04 = x
6* = 216 5* = 0.04
6% = g3 5% =572
x=3 x= -2

47,

48.

49,

50.

51.

52,

53.

log,, V10 = x
10¢ = V10
10% = 10°
1
x=73
1 1
log g & =5 logy 9 + 3 logyy 27
1 1
log,, x = logyy 9% + log, 27°
L1
log,y x = log5 97 - 27°
Fia
x=9%-27°
x=3-3
x=9
logy (x + 4) + logs 8 = log; 64°
logs (x + 4)(8) = log; 64
(x + 4)(8) = 64
x+4=28
x=4
logy (x — 3) + logy (x +'3) = 2
log, (x —3)(x+3)=2

42 = (x — 3)(x + 3)
16=x2—-9

25 = x2
b=x
*;'(log,r x1+ log; 8) = log; 16
3(logy ng = log; 16
log, (8x)* = logy 16
1
(8x)t = 16
8x = 2566
x =32
2 logy (x — 2) = log; 36
logs (x — 2)? = log, 36

(x —2)2=36
x—2=6
x=8
X ¥ YA
1 0
Tl L
2 5 =10l
4 1 5
—
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54.

55.

56.

57.

58.

59.

60.

61.

| — )
x i ‘ an y
U
110 15 = =
2 3 P V= 0 ZT:
4 6 I/
Oz | 5 1p152p25303540X
—18
26§ -+
x ¥ ¥
2 0
6 1 = Tugs[(x=Tt)
- el
N X
x y y
1 0 = ——
2 1
4 2 o ;
- X
[ ]
x ¥ Vi |
1 0 : |
2 2
4 4 B
X
/
| [y =21dg,lx
|
x Y Y |
0 0
9 |
T == X
Y= llod+p(x [+ i)
‘ L.
Use N = Ny(1 + r)%; r = 1 since the rate of growth

is 100% every ¢ time periods.
64,000 = 1000 (1 + 1)

64 = 2t
log, 28 = log, 2¢
6=t
t+ 15 = 90 min

All powers of 1 are 1, so the inverse of y = 1% is
not a function,

Let log, m = x and log, n = y.

So, b* = m and b = n.

m b* -
m
‘ ;=b
m
logy \r=x—y
‘ 1ogb:=logbm—logbn
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62a.

62b.

62c.

63a.

64.

65a.

65b.

65c,

66.

5000 = 2500(1 + T)MO

M= (1 + )40

40
2= (1 + Z
a 407 L
2= [(15):
10175~ 1+ 7
0.0699 = r
6.99%
28
2=(14+=%
2-(1+9
2% =1+7
1.0251 ~1+ 7
0.1004 = r
10.04%
n=logy — 63b. 3 =log,
4 I
n = log, 4 ¥=y
2n =4 8=p~t
n=32 é‘z )
less light;%
Lety =log, x,s0x = .

x=q
log, x = log, o
log, x = ylog, a

_ log;, x
y= log, a
logy, x
loga = log, @
1647
155+ , .
11002 72(;F~) = —0.021
145F
144
1354
131
12.5j;
-4 -2 O] "2 ah
P
logy 1y 747 = —0.02(1)
1o = 2.72-002
P =14.7 (27270-02)
~ 14.4 psi

10gy 7 1o = —0.02(~6.8)

P = 14.,7(2,720-136)
=~ 16.84 psi

6.8 = ss(l)t
2=0)

log 288 log( )

log % = ¢ log 5
6.8
logﬁ
t= "1
lugE
t=2.5
2.6-3.82 =955

about 9 days




