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39 Problems in Natural-Log Expansions

(Part 2)
ANSWERS
1. 4In(3x —7) + 31In(8x* — 1) 2. 2In(x) +In(x? + 8) + x2 + x
3. 4In(x + 1) +3In(x —5) —8In(x—=3) |4 Llnx?2+1)-2In(x+1)
2 2
5. xIn(x) 6. ZIn(x)
X

7. sin(x) In(x) 8. xIn(sin(x))
9. xIn(In(x)) 10. In(x)In(x)
11. In(2) + 2x1In(x) 12. In(5) + 5xIn(x)
13. In(3) + 3x1In(x) 14. In(4) + x*In(x)
15. 3In(3x* + 4) +~In(5x% + 1) 16. 2In(x5 +5) +In(2x? + 3)
17. 5In(3x* —2) — 2In(3x3 + 4) 18. %1n(3x2 +1) +3In(Gx* + 1)
19. %ln(x) + %ln(x +1) 20. %ln(x2 +1)+In(x—-1)
21. ~In(t) — > In(t + 1) 22. —-In(t) — ~In(t +1)
23. —In(t) —In(t + 1) — In(t + 2) 24. In(x) + %ln(x2 +1) - gln(x +1)
25. 5In(x + 1) — ZIn(2x + 1) 26. xIn(x + 1)
27. xIn(x) + In(x) 28. ltln(t)

I : r
29. tzIn(t) 30. ntln (1 + ;)

1
31 %ln(@) In (1 " 95) 32. 2In(K) + In(L) — In(M + 1)
33. 2In(K) + In(L) — In(M) — In(N) 34. 3In(x) + 4In(y) +In(z + 5)
35. In(x) + 2In(3 — x5) — gln(S +3x%) 36. 2In(sin(x)) + In(cos(x)) — 51In(x)
37. In(sin(2x)) + In(cos(5x)) + 3In(tan(7x)) — 2 In(cos(3x))
. 1 1

38. xIn(sin(x)) 39. xIn(ax + bx) = xIn(2)




SELECTED SOLUTIONS
1. In(3x — 7)*(8x%2 —1)3 =In(3x — 7)* + In(8x%2 — 1)® =4In(3x — 7) + 3In(8x% — 1).
5. In(x*) = xIn(x).
9. In((Inx)*) = x In(In(x)).

13. ln(3x3x) =In(3) + In(x3*) = In(3) + 3x In(x).

19. In (,/x(x + 1)) =In [(x(x + 1))%] = %ln(x(x + 1)) = %[ln(x) +In(x+1)] =
= In(x) +In(x + 1).

1

21, 1n\/T—1 (Hl)_:%ln(L)=%[1n(t)—1n(t+1)]=§1n(t)—§1n(t+1).

t+1

23. lnm =In(1) —In[t(t + D(t+ 2)] =In(1) = [In(¢t) + In(t + 1) + In(t + 2)] =

—In(t) —=In(t+1) —In(t + 2) = —In(t) — In(t + 1) — In(t + 2).

(2x+1)° (2x+1)° (2x+1)

10 10 10
25, ln( ady ) In (“‘“) ) _ 1n(("+1) 5) =~ [In(x + 1) — In(2x + 1)] =

= % [10In(x + 1) = 5In(2x + 1)] = 5In(x + 1) — gln(Zx +1).

27. ln(x(x+1)) = (x + 1) In(x) = xIn(x) + In(x).

29. IntVt = lnttz = £ 1n(0).

33, 1n( ) = In(K2L) — In(M - N) = In(K?2) + In(L) — [In(M) + In(N)] =
=In(K?) + In(L) —In(M) —In(N) = 2In(K) + In(L) — In(M) — In(N).

sin(2x) cos(5x) tan 3(7x)

37. In T = In[sin(2x) cos(5x) tan *(7x)] — In[cos %(3x)] =

= Insin(2x) + In cos(5x) + Intan 3(7x) — Incos %(3x) =
Insin(2x) + In cos(5x) + In(tan(7x))3 — In(cos(3x))? =
In(sin(2x)) + In(cos(5x)) + 3 In(tan(7x)) — 2 In(cos(3x)).

39. In (%:%)x =xlIn (%;%) = x[ln(’{/a + ’{/B) — ln(Z)] =xln (a:l_c + bal_c) — xIn(2).

“Only he who never plays, never loses.”
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