2009 Logs and Exponents (Alpha)

Solutions

1. 3 = 2log.x ; %: log, x; 2%=x—> 2v2 b)

2, 31 .22y x =24.32 5 x+1=2and 2y —x=4. Solvingx =1,y = 5/2. Sum = 7/2 a)

3. logsc = d— c = bd; 1:logcbd;§= logcbeglogcb+2—>3(§)+2—> 3+le‘1 d)

4. logsx = 3 — loga(x + 2) = logax + loga(x + 2) = 3; logax(x +2)=3; x2+2x—8=0;x=2,# -4 b)
5. 2log 3x — log x2 + log(x + 1) — log 9x2(x + 1) — log x> > log 9(x + 1) e)

1
6. log.8 —log 5 4 + l0g .25 16 - log.7 (11—6) —>2X=23 2%X=1922 22=04 272 =24>3—-(-2)—-2-8=-5
d)

7. ¥ —2(3**1) + 8 =0 - 32— 6:3%+ 8; (3* — 4)(3* — 2) = 0; 3* =4,2; x=10g34 + log;2 — log3z8 d)

8. logs x + logx + logiex = 7 = logs x + l0g42-10g.x + l0gi6 2-l0gax = 7; logzx(l + % + §)= 7
4
log.x = ;(7) =4;x=16 e)

9. Ly=¢g32-5y=2004;1: y=2(232) > y=231;[[l:y=231 ILIII c)

_ log, 3 . log, 4 . log, 5 log,(n+1) log,32 _ logp32
10. y = (log:3)(l0gs4)--(lognln + 11) --(l0g3132) = 17 =+ 10 e 1 v = e = e T ™ Togaz = 2
b)

log2

11. g(t) = P(1 + r)t > 2:174000 = 174000(1.025)¢ ; log 2 = tlog(1.025); t = oL 025)

- 301/ 511 ~27 a)

12. flx) = log. x; g(x) = 2log. (x — 1) — 2. Toreturn (x — 1) to x > + 1 (shift to the right), to return
-2 to 0 - add 2 (shift up), In 2log(x — 1) — 2 every y value is doubled (stretch). ¢)

13.f(k)—ek1—3—>——3 0; ek=3e;k=In3e—» N3 +1 d)
14. log(x + 4) — log(2x — 3)—log2—>log— log2 > x+ 4 =4x-6, x—? a)

15. log 2 =a, log 3 = b, log 5 = c. express log 450 in terms of a, b, and ¢. Log 450 = log (2-32-52)
log2+2log3+2log5=a+ 2b+ 2¢c ¢)

(x+1)

16. log,(x+1) < 5 log,(x+1) 1<0; log,(x+1)—log,(2x—3) <o; logZ(Zx 3) <o0;
log,(2x—3) log,(2x-3) log,(2x—3) log,(2x=3) —
Case I: logz O+ < 6 and log,(2x — 3) > 0; x €(3/2, 2)

-3) 7
(X+ )

—3)

Case II: logz > 0 and log,(2x — 3) < 0; x €[4, ©) > (3/2,2) U[4, ©). b)
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) ) 27x=7 13 x 13
17. 12801 — 2(7x-7); 4(2x+3) — 2(4x+6) ; 30X — 25% | v 25X 5 3x—13 =5X; X = -2 3= T4 d)
18. logx 9 + logg x = 13—0; % % = 13—0 ; 3(log 9)2 + 3(log x)2 =10 (log 9)(log x) -
2
(3log x —log 9)(log x — 3log 9) = 0 — log x3 = log 32, log x = log 3° ; x = 33; 729 ¢)
1
19. log, .25 + logs 32 — log, 5 4 — 2*= %,x: -2; .5 =25,x = -5; 22° =22, x = 4, Sum = -11 b)
— —-0.2t -2 -2t _ M
20. P(t) = 290070 ) P(t)(1 + 49e ) = 800, P(t) + P(t) -49¢ =800, ¢ = "5or@)
5. (800—P(t) _ 800—P(&)
=-2t= ln( 49P(1) ) ~t=-5 ln( 49P(t) ) e)
21. 3%+ 92¥-1 = 312 (81) > 3% 342 = 3V2(3) 4, 5x — 2= — 1, X = ——. a)

10’

22. logs x = (-2 + log2100)(logz V2); logs x = (-2 + logz 4- 25)(logs\/2); logs x = logg,\/flo‘g2 =,

logsx =logs 5; x = 5. d)
ab3\/E
2

23. log,
-9+2+1+5/2-10=-13.5 b)

= logx ab® + %logx ac — 2logx ¢ = 3log<b + log. a + %(logx a + logx c) — 10—

24. logio 5 =1, logio y* = 100; 5:10 - X = 10y, 10190 = Yy ; 10100 = Y10y - 1010 = y¥ . y = 10, X = 100,

2x — 3y =170. b)

25. (34)C0$2x + (34)sin2x= 30. (34)0052x _ (34)1—c052x -30=0- (34)C0$2x . (34)605295 _

30(34)605235 _ 34

((3H¢os®x — 27)((3%)<s°* — 3) = 0, 4c0s2x = 1; €OS X = i%, cos x = i\/;% cot x = £V3, i? c)
2007 2008 8 9 2007 2008
26. Y2998 og, (n: )— log7 + log7 + l0g7 -+ logy 555+ logs 5505 = Lo g78 5 To 2008 2005
log;7 —log; 49 — log7 41 =— 1 —log; 41 -3—82=-85. e
27. 43m-1 =1+ 82(k+3); 26m-2 _o6x+18 = 156mM -2=1,m = %; 6k+18=0,k=-3- (—) = 1/8 e)

28. 12logs(x — 2) = 3logs 2 — %log5(x — 2) - logs(x — 2) = 6logs 2 — 3logs(x — 2);

logs(x — 2) — logs 64 + logs(x — 2)3=0 > log5(x;j)4

(¢

=05 (x—2)4=64;x=2+2V2 - 2 + 2v2.

29. Shift to the left — ex*1, vertical shift of -3 — ex+1 — 3, vertical shrink of 2 —» 2ex+1 -3 e)
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30.logax + log,2 x + log,+x = logax + log,z a - log, x + log,+a - log, x = c; logax(l + %+i)= c

logax(Z) =¢; logax = (g) c; X = e b)

Tie-Breakers:

1. (VI3 + V3)(V13 = V3) =13 - 3 = 10; logio(V13 + V3) (V13 — V3) = logio(V13 + V3) +
logio(V13 — V3) =10g10 10 - logio(V13 — V3)=1-a.

2 flx) = log. (x?) — log=(3x) — 5; f(3) = log> (9) — log=(9) —5— 5

3. 2310g25 . 9log3x — 210g2125 . 3log3x2: 125X2.



