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Write each expression as a sum or difference of logarithms. Then
simplify, if possible.

13. logg(5+ 8) 14. log; 8xy 15. logs g 16. log, %
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Use the values given below to approximate the vafue of each
logarithmic expression in Exercises 17-28.

17.logs 15 18. log; 35 19. log, 28
20. log, 12 21.Jogs 60 ‘ 22. log, 105
23.10g10 830 24. logy, 0.0083 25. log,
26. log, ~1~20— 27. logy % 28. log, %

Write each expression as a single logarithm. Then simplify, if possible.

29.log; 5 +log, 7 30. logs 8 + log, 2

31. logs 45 — log; 9 32. log; 14 — log, 7

83. logy 5 +1og; x ~ log, 10 34. Jogs x + logs 4 — log, 2
Eglogy 3x —logs 9x + log; 6y 36. logs 65 —logs s+ logs 41

37.5logam—2logy n 88.7logs y —4logs x

39.4 Iog; m+ %Iogb n =3 log,2p 40. %lo,gb 3c+ %— logy 4d — 2 logy, 5¢

41. 1~-2log, x 42.2+4log; x

Evaluate each expression.

A 44, 902 45. log, 43

46. log;, 10?2 47.7°%° + log, 8 48, 50257 + Jog, 9
49. logy 9*! — log, 64 Ioga 3° + logs 125 51, 6logs? — Iogs%
52. 212 + Jogg L 53. logy 5 — 2% 54. log, 5 — 41°87

Solve for x, and check your answers, Justify each step in the solution process,
-Emlogz 7x=logy(x* + 12) 56. logs(3x? — 1) = log; 2x
' @ Irog;,(x2 —15) =logy{6x + l)r 58. logip(5x — 3) — logig(x*+ 1) =0 7
* 59. 2 log, x +log, 2 = log,(5x + 3) 60. log,(x* — 2) + 2 log, 6 = logy 6x
61.2 I'ogg x+logs5=log;(14x+3) a2, logs 2 + 2 logs t = logs(3 - ¢)

State whether each equation is always frue, sometimes true, or never
true. Assume that x is a positive real number.

83.log; 9=2log; 3 64.log; 8 ~log2=2  &6.logx2=2 log x
_ 5 — e X logS_ e oy logx
66. logx —log 5 =1og T 67 Togx log3—logx 68, log(x~2)= og 2
69. %;Iogx=logﬁ 70. log 12x =12 log x 71. logs x + logs x = log; 2x

4
rd
i

"ER 6 /




