2009 Alpha Logs & Exponents

E is none of these

1. Find the zero(s) of the graph of y = 2log.x — 3.

a) 3 b) 2v2 c)6 d 9
2. 3**1.22Y=% = 144, Find the sum of x + y.

a) 7/, b) >/, ¢) 2 d) 1

3. If logs c = d then 3log.b + 2 equals:

a) 3d + 2 b) ds+ 2 0 == ) ==
4. Solve for x if log-x = 3 — loga(x + 2)
a) 1 b) 2 c)3 d) 4

5. 2log 3x — log x2 + log(x + 1) when simplified equals log w, find w.

3(x—1) . 9(x+1) 9

a) ” b) 1+7x—x c) 7 d) ey
6. Find the value of log.8 — log 5 4 + l0g 2516 - log. /3 (%)

a) 16 b) 4 c) -4 d) -5
7. The sum of the solutions to: 9¥x — 2(3¥+1) + 8 = 0 is:

a) logs2 b) logs4 c) logs6 d) log;8
8. Find the real value of x that satisfies log. x + logsx + logisx =7

a) 2 b) 4 c) 8 d) 32

9. Which of the following are equivalent: I: y = 432 [ II: y = 2(23%2) , III: y = 23*1

a) 11 b) I, III c) II, III d) I, 11, III

10. If y = (log23)(logs4)---(logn[n + 1]) ---(logs:32) then
a) 4<y<5 b) y=5 ¢) 5<y<6 d 6
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11. Population growth is modeled by g(t) = P(1 + r)t. Knoxville has a population of 174,000 and has
a yearly growth rate of 2.5%. Predict in how many years(to the nearest year)will the population

12.

13.

14.

15.

16.

17.

18.

19.

double? (log 2 =.301 ),(log 1.025=.011), (log 174000 = 5.24)

a) 27 b) 26 c) 25

d) 24

Given f(x) = log.x . Describe the transformation of the graph f{x) to the graph of

g(x) = 2log>(x — 1) — 2.

a) T2,« 1,stretch 2 b) | 2,« 1,stretch2 ¢)!l2,- 1,stretch2 d) ¢)! 2,- 1,shrink 2

flk) = ekt — 3. What is the zero of this function?

a) o b) In3-1 c) 3e

Solve: log(x + 4) — log(2x — 3) = log 2

a) — b) 4 c) —

log 2 =a,log 3 =b, log 5 = c. express log 450 in terms of a, b, and c.

a) 2(a+b+c) b) abzc2 : ¢c) a+2b+2c
. loga(x+1)
Solve: log2(22—3) <
a) x<4 b) (3/2,2) U [4, «). c) (3/2,2)u(2,4]

If 1281 divided by 4(2x+3) equals 32*, find the value of %

17 13
a) 2 b) ? C) - ?
Find the greatest value of x that solves logx 9 + logy x = % ;
a) 27 b) 8 c) 729

Find the value of log. .25 + logs 32 — log .3 4.

a) -3 b) -11 c) o

d In3+1

d) (abce)?

d) o

13

Q) —-—

d) 3v3

d 2
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20. The number of students infected with the flu at the local high school is modeled by:

21.

22,

23.

24.

25.

26.

27,

28.

800

P(t) = =5z - Solvefort.
- 800 +P(t) _ 800-P(t)
a) t=50 ln(800 W ) b)t=-50 ln(80049P )
t +P(t
) t= a0 n(25H0) ) =9 (2220

Find the solution to 3% - 92x-1 = 31/2(81)1.

3 1 1
a) — m b) — 2 c) c
Find the value of x that satisfies log; x = (-2 + log» 100)(logs V2).
a) log; 10V2 b) 20 c) -3

Let logx a = 2, logx b = -3 and logx ¢ = 5; find the value of log, —— ab \/_

a) 18/ b) -13.5 ¢) -27v10
If logio x — logio y = 1 and xlogi0y = 100, find 2x — 3y.

a) 160 b) 170 ¢) 180
Find cot x where 0 < x <  if (3%)°05™* 4 (3%)sin*x= g0,

a) +£+2 b)——2 c)+§,i\/§

If 32908 [og, (nn:) = a + blog,c, find 3a — 2c.
a) -505 b) 499 ¢) -1001
If 43m-1 =1 + 82(k+3) find mk.

a) 27 b) 21 c) 9

Solve: Y2logs(x — 2) = 3logs 2 — %log5(x -2)

a) =2+ 2v2 b) 22 c) 2+ 22

d)%
d) 5

d) 54/25

d) 200

d) 998

d) v2



2009 Alpha Logs & Exponents

29. If f{x) = ex which of the following is g(x) after a shift to the left of 1 a vertical shift of -3 and a
shrink of 2

a) gl)=2e-1+3 b) gl)=se1-3 ) g =2ev+1+3  d) gl¥)= jev+1 -3

30. If logax + log,2 x + log,+x = ¢ find x in terms of c.

7 7. A 7
a) e b) a4 c) Q4c d) c4

Tie-Breakers:
1. a=logo(V13 + V3). Express in terms of a the value of logio(vV13 — V3).
2. Find f(3) if f{x) = log> (x2) — log.(3x) — 5 .

3. Simplify: 2310925 .
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Solutions
3
1. 3 = 2log.x; %z log, x; 22=x—- 2v2 b)
2. 3x+1.22y—x :24.32 _)X+1=2and2y—x:4. Solvingx=1,y:5/2- Sum=7/2 a)
3. logre =d— c=b?; 1=1log.b?; % =log. b — 3logch + 2 — 3(%) +2- —322‘1 d)

4. log-x = 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 x2 - log9(x + 1) e)

1
6. log=8 — log 5 4 + 10g.»5 16 - log ;5 (11—6) - 2Xx=03 20X=22 02x=24 272" =2453—-(-2)—2-8=-5
d)

7. 98— 2(3) + 8 =0 3% - 6-3°+ 8; (3*— 4)(3% — 2) = 0; 3* = 4,2; x=logz4 +log;2 - log;8 d)

8. logs x + logx + logiex = 7 = logs x + l0g42-10g.x + l0g16 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 logpo4 logy5 log,(n+1) log,32 _ logp32

10. y = (log=3)(logs4)-+-(logn[n + 1]) ---(logs:32) — log,2 logz3 logy4 logn logy31  logsy2

b)

log2

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

=301/ h11~27 @)

12. f(x) = 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). ¢)

k
13.f(k)=ek'1—3—>e?—3=0; ek=3e;k=In3e—» In3z+1d)

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)
log 2+ 2log3+2logs5=a+ 2b+ 2¢ ¢)

(x+1)

16. log,(x+1) < 5 log,(x+1) _ logz(x+1)—log2(2x—3)< . 1092(2)(—3)

< 1<0; <0, < 0;
log,(2x—3) log,(2x-3) log,(2x—3) log,(2x—3)
CaseI: log, ((Zx:_?) < oand log,(2x —3) > 0; x €(3/2,2)

Case II: log, ((zx:_lg)) > 0 and log,(2x — 3) < 0; x €[4, ©) > (3/2,2) U[4, »). b)
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

27x77 13 x 13
y e =252 3x—13=5x5x=——;>= ——— d)

12801 — 2(7x-7); 4(2x+3) — 2(4x+6) ; 32X — 25¢ .

10,1099 loax. _ 19, 5705 g)2 4+ 5(log )2 = 10 (log 9)(log x) —

+ = =
lng 9 log9 X = 3 logx log9

2
(3log x —log 9)(log x — 3log 9) = 0 — log x3 = log 32, log x = log 3° ; x = 33; 729 ¢)

1
logs .25 + logs 32 — log,7 4 — 2X:i,x:—2; 55 =25, x=-5; 22° =22, x = 4,Sum = -11 b)

_ 800 —0.2¢t 2 -2t _ M
P(8) = frpge-om 3 PO(1+49e70%) = 800, P(1) + P(1) -49¢™*" = 800, e~ = — s,
C (BN g - s (B0O=P@
—.2t—ln( 9P )—>t— 5ln( 970 ) e)
3% . 921 = 31/2(81)1 - 3¥. 342 = 31/2(3)4, 5x — 2——— X = ‘13_0' a)

logs x = (-2 + logz2100)(logz V2); logs x = (-2 + logz 4- 25)(logs\[2); logs x = logg,\/flo‘g2 =,
logsx =logs 5; x = 5. d)

ab3vac 3 1 1
log,—7— = logx ab® + 5 logxac — 2logx c = 3log. b + logx a + 5(logx a + logx c) — 10—
-—9+2+1+5/2—-10=-13.5 b)

log:o 5 = 1, log.o y* = 100; 5 =10 = X = 10y, 10100 = yX ; 10100 = Y10y — 1010 = y¥ . y = 10, X = 100,
2x — 3y =170. b)

4Ncos2x 4 sin2x= 4Ncos2x _ 4\1—cos?x _ — 4v\cos?x . 4\cos?x _ 4Ncos 2x _n4
(3™ + (3% 30. (3%) (3% 30=0-(3%) (3%) 30(3%) 3
((3H¢os®x — 27)((3%)<s°* — 3) = 0, 4c0s2x = 1; oS X = i%, COS X = i‘/;% cot x = ++/3, i? c)

2007 20 8 9 2007 2008
2008 154, ( +1) = log78 + log79+ log; — e+ logy 5o+ logs S log78 ==L

10 2008 2009
log;7 —log; 49 — log; 41=—1—1log; 41. -3—-82=-85. e
43m—1:1+82U<+3);26m—2—26x+18:1—>6m—2:1,m=%;6k+18:o,k —3—>(—) —1/8 e)

1/2logs(x — 2) = 3logs 2 — Elog5(x — 2) - logs(x — 2) = 6logs 2 — 3logs(x — 2);
(x 2)

logs(x — 2) — logs 64 + logs(x — 2)3 = 0 - logs =05 (x—2)4=64;x=2+2V2 - 2 + 2v2.

(¢

Shift to the left — ex +1, vertical shift of -3 - ex+1 — 3, vertical shrink of 2 —» 2ex+1 -3 e)

logax + log,2 x + log,s+x = logax + log,2 a - log, x + log,+a - log, x = c; logax(l + %+ i):
4
logaxG) =¢; logex = (g) c; x=a7* b)
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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 . Blog3x2: 125X2.



