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No. 238 “A mathematician is a machine for turning coffee into theorems.” January 12, 2019

39 Problems in Expanding and Contracting Logarithms

(Part 2)

ANSWERS
1. In(3) +In(2) +1n(11) 2. In(5) +1n(3)
3. 5In(3) + 5In(2) — 51In(11) 4. In(3) + 41n(2)
5. 41In(2) — In(5) 6. 6In(3) + 6In(2) — 61n(5)
7. In(x) — 61In(y) 8. 2In(a) + 21In(b)
9. 4In(u) — In(v) 10. In(x) — 5In(y)
11. %ln(x) + éln(y) + éln(z) 12. In(x) + In(y) + 21n(2)
13. 4In(x) — 21n(y) 14. 31n(2) — 2In(5)
15. 3In(2) + %ln(x) + %ln(y) 16. 3In(a) — 31In(b)
17. 2In(u) + 61n(v) 18. 8In(2) + 41In(3) + 81n(7)
19. In(2) + 2x1In(x) 20. 21n(2) + x*In(x)
21. 3In(3x* + 4) +-In(5x> + 1) 22. ~In(4x? — 1) + 4In(14x° + 7)

23. 4In(x?>+3) = 5In(5x°> — 2) — 2In(3x%2 - 5)

24. 21In(sin(x)) + In(cos(x)) — 41n(x) — 3 tan(4x)

1 1 1 1
25. 21n(6) — In (1 + 62) 26. xIn(ax + bx) — xIn(2)
27. xIn(x) - In(x) 28. sin(x) - In(x)
29. In (g) 30. In (63)
31 In (2)4 32. In(154)
33. In (é) 34. In (73)
35. In(uv)® 36. In (3%)
37. In (%) 38. In(u?%v®)

39. In (”—4)




SELECTED SOLUTIONS

1. In(6-11) = In(6) + In(11) = In(3 - 2) + In(11) = In(3) + In(2) + In(11).
3. In (%)5 = 5In (<) = 5[In(6) — In(11)] = 5In(3) + 5In(2) — 5In(11).

5. In (%) = In(2%) - In(5) = 4In(2) - In(5).

7. In (yi) = In(x) — In(y®) =In(x) — 6In(y).

11. ln(f’/x Y- Z) =In(x-y- Z)§ = éln(x "y Z) =§ [In(x) + In(y) + In(2)] =

= gln(x) + éln(y) + éln(z).

17. In(uv?®)? = 2In(uv?®) = 2[In(w) + In(v®)] = 2[In(u) + 3In(v)] = 2In(w) + 6 In(v).

19. In(2x?*) = In(2) + In(x?*) =1n(2) + 2x In(x).

1
21. In(3x*+ 4)3V5x3+ 1 =1n(3x*+4)3 +InV5x3+ 1 =1In(3x* + 4)> + In(5x3 + 1)z =
=3In(3x* +4) + %ln(Sx3 +1).

23. In (x2+3)° =In(x2 +3)* —In(5x> — 2)°>- (3x2 = 5)% =
) (5x5-2)5-(3x2-5)2

=In(x? + 3)* — [In(5x> — 2)> - (3x? = 5)?] =
=In(x? + 3)* — [In(5x°> — 2)> + In(3x? — 5)?] =
=In(x%?+ 3)* — In(5x> — 2)°* — In(3x2 — 5)? =
=4In(x?+3) = 5In(5x° — 2) — 2In(3x% = 5).

25, In—Y2_
1+

O =InV8 —In(1++8) = In6z — In (1+062) = 2In(8) — In (1 + 62 ).
27. In(x"®)”* = x In(x"®) = x In(x) - In(x).

29. In(3) — In(8) = In3).

35. 61n(w) + 61n(v) = In(u®) + In(¥®) = In(utv®) =In(uw)®.

39. 41n(u) — 20In(v) = In(u*) — In(v?°) =In (:T‘:)

“Only he who never plays, never loses.”

Written and published every Saturday by Richard Shedenhelm WeeklyRigor@gmail.com




