500 Chapter 7: Transcendental Functions

EXERCISES 7.4

Algebraic Calculations With a* and log, x

Simplify the expressions in Exercises 1—4.

1. a. sos7 b. gosV2 c. 1.308575
d. logs 16 e. 10g3\/§ f. logy <%)
2. a. 2le? b. 10%°20(/2) o rlog7
d. logi 121 e logm 11 f. logs G)
3. a. 2w b. 9l c. logy (e n)

4. a. 258 () b. log.(e¥) c. logy (2¢75n)

Express the ratios in Exercises 5 and 6 as ratios of natural logarithms

and simplify.
log, x log, x logya
5. a. . c.
logsx loggx logca
logg x log\/10 x log, b
a. b. c.
logs x log\/z x logy a

17. y = (cos6)"? 18. y = (Ino)"
19. y=7"In7 20. y =3*""In3
21. y = 28in3t 22. y= 5—0082t
23. y = log, 50 24. y = logs(1 + 61n3)
25. y = logyx + logyx? 26. y = logyse® — logsVx
27. y = logyr-logsr 28. y = logzr-logyr
In3 In5

_ x + 1 _ Tx

29. y = logs ((x — 1) ) 30. y = logs (3x ¥ 2)
. sin 6 cos 6

31. y = 0sin (log;6) 32. y = log ( 029 )
33. y = logse* 34. y = log, ( >
35. y = 3le! 36. y = 3 logs (logz t)
37. y = log, (8¢"2) 38. y = rlogs (en70nY)

Solve the equations in Exercises 7—10 for x.

7. 3logs (1) 4 plog: (5) — glogs (x)
8. Slogg 3) _ elnS — x2 _ 7log7 (3x)

9. 3lom () = seMx — 3. jqloen )

10. Ine + 472l&® — %10g10(100)

Logarithmic Differentiation

In Exercises 39-46, use logarithmic differentiation to find the deriva-
tive of y with respect to the given independent variable.

Derivatives

In Exercises 11-38, find the derivative of y with respect to the given
independent variable.

11, y=2* 12, y =3~
13. y =5V 14. y =207
15. y = x" 16. y =¢'"¢

39, y=(x+ 1) 40. y = x&*tD
41 y = (Vo) 4. y =V

43. y = (sinx)* 44, y = x*n¥
45, y = x¥ 46. y = (Inx)™
Integration

Evaluate the integrals in Exercises 47-56.

47. /Sde 48. /(1.3)"dx
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Exercise

Exercise

Exercise

Exercise

1 0
49. / 27dg 50. / 5704
0 -2
V2 4 A\
51. / X207 dx 52. / 2
1 L Vax
/2 /4 1 tan ¢
53. 7°°8'sin t dt 54. <*) sec? ¢ dt
0 0 3
4 221nx
55. / x*(1 + Inx) dx 56./ dx
2 1
Evaluate the integrals in Exercises 57-60.
57. [ V3 ax 58 [xV2

59.

3
/ (V2 + DxV2ax
0

60. /ex““Z)*l dx
1

Evaluate the integrals in Exercises 61-70.

61.

41n2 logy x
63. / 2288
1

65S.

67.

xlngx

4logy x
62./ LN
1
¢21In10logjox
64./%%
1

10 1o 10x
66./ 7‘5“’; ) ix
1/10

321 -1
dx 68. / %dx
2

10g10x
[

2logz(x-i-z)d
0 x+2 *

/9210g10(x +1)
0

x — 1

dx
70. Em—
/ x(logg x)?

x + 1

Evaluate the integrals in Exercises 71-74.

71.

73.

et 1
72. [ Ydt

74, 1
Ina /,

Inx 1
/ Tdt’ x> 1
1
1/x
1
j 7611‘,

x>0 %dt, x>0

Theory and Applications

75.

76.

77.

78.

79.

80.

Find the area of the region between the curve y = 2x/(1 + x?)
and the interval —2 = x = 2 of the x-axis.

Find the area of the region between the curve y = 2!"* and the in-
terval —1 = x = 1 of the x-axis.

Blood pH The pH of human blood normally falls between 7.37
and 7.44. Find the corresponding bounds for [H;O"].

Brain fluid pH The cerebrospinal fluid in the brain has a hy-
dronium ion concentration of about [H;0'] = 4.8 X 10~ moles
per liter. What is the pH?

Audio amplifiers By what factor £ do you have to multiply the
intensity of / of the sound from your audio amplifier to add 10 dB
to the sound level?

Audio amplifiers You multiplied the intensity of the sound of
your audio system by a factor of 10. By how many decibels did
this increase the sound level?

81.

82.

83.

84.

85.

7.4 a*and log,x 501

In any solution, the product of the hydronium ion concentration
[H;0"] (moles/L) and the hydroxyl ion concentration [OH]
(moles/L) is about 1074,
a. What value of [H;O"] minimizes the sum of the concentrations,
S = [H307] 4+ [OH]? (Hint: Change notation. Let
x = [H;0"].)
b. What is the pH of a solution in which § has this minimum
value?
c. What ratio of [H;0"] to [OH ] minimizes S?
Could log, b possibly equal 1/log, a? Give reasons for your an-
SWer.

The equation x2 = 2" has three solutions: x = 2,x = 4, and one

other. Estimate the third solution as accurately as you can by

graphing.

Could x™?2 possibly be the same as 2™ for x > 0? Graph the two

functions and explain what you see.

The linearization of 2*

a. Find the linearization of f(x) = 2*at x = 0. Then round its
coefficients to two decimal places.

b. Graph the linearization and function together for
—3=x=3and-1=x=1.

. The linearization of log; x

a. Find the linearization of f(x) = log; x at x = 3. Then round
its coefficients to two decimal places.

b. Graph the linearization and function together in the window
0=x=8and2 =x =4.

Calculations with Other Bases

87.

88.

Most scientific calculators have keys for logjox and In x. To find
logarithms to other bases, we use the Equation (5), log,x =

(Inx)/(Ina).

Find the following logarithms to five decimal places.

a. logs 8 b. log7 0.5
c. logy 17 d. loggs 7
e. Inx, given that log;ox = 2.3

f. Inx, given that log, x = 1.4

g. Inx, given that logo x = —1.5

h. In x, given that log;px = —0.7
Conversion factors

a. Show that the equation for converting base 10 logarithms to
base 2 logarithms is

1 _ In 101
0g2 X 2 0g1oX.

b. Show that the equation for converting base a logarithms to
base b logarithms is

lo x:hlfalo X
2h Inb gaX.

Copyright © 2005 Pearson Education, Inc., publishing as Pearson Addison-Wesley


http://media.pearsoncmg.com/aw/aw_mml_shared_1/copyright.html
tcu0704f.html
tcu0704f.html
tcu0704g.html
tcu0704g.html
tcu0704h.html
tcu0704h.html
tcu0704i.html
tcu0704i.html

502 Chapter 7: Transcendental Functions

89. Orthogonal families of curves Prove that all curves in the family 92. Which is bigger, 7° or ¢”? Calculators have taken some of the
mystery out of this once-challenging question. (Go ahead and

y=- % X2+ k check; you will see that it is a surprisingly close call.) You can an-
swer the question without a calculator, though.
(k any constant) are perpendicular to all curves in the family a. Find an equation for the line through the origin tangent to the
v = Inx + ¢ (c any constant) at their points of intersection. (See graph of y = Inx.

the accompanying figure.)

/

[-3, 6] by [-3, 3]

90. The inverse rel'ation betwgen e* and In x Find out how good b. Give an argument based on the graphs of y = Inx and the
your calculator is at evaluating the composites tangent line to explain why Inx < x/e for all positive x # e.
e™ and In(eY). ¢. Show that In (x¢) < x for all positive x # e.
91. A decimal representation of ¢ Find e to as many decimal d. Conclude that x* < e* for all positive x # e.
places as your calculator allows by solving the equation Inx = 1. e. So which is bigger, 7° or e™?

Copyright © 2005 Pearson Education, Inc., publishing as Pearson Addison-Wesley


http://media.pearsoncmg.com/aw/aw_mml_shared_1/copyright.html

	copyright: 
	ex1: 
	ex5: 
	ex7: 
	ex11: 
	ex39: 
	ex47: 
	ex57: 
	ex61: 
	ex71: 


