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Logarithms and Exponents-Theta

2000 National Mu Alpha Theta Convention

Find all values of x such that log, x* =47

4 B) 2 C) 4.4 D) 2,2 E) NOTA

Evaluate: log, 5 —log,(5/7).

-1 B) 2 ) Do E) NOTA

For what positive values of x and y does [I.DgJ yl]ug ) x} =17

x> B) y>1 C) xy=>1 D) all positive values of x and y  E) NOTA

Evaluate lng‘_-n V16

2 B) 8 C) 89 Dy ‘o E) NOTA

Findzif log,3-log_9+log, 1/3=4.
J313 B A3 C) 173 D) 3 E) NOTA

For how many positive integers m is the value of log, ; # an integer?

1 B) 2 C) infinitely many D)} none E)
log a’
Given that a is positive, simplify: g .
loga
a B) 2 C) loga D) a E) NOTA
Findx: log,,,, x==-3/2.
B/125 B) 125/8 C) 625/16 Dy 16/625 E) NOTA

o'
Between what two consecutive integers is (I + -"—hmm'] ?

2 and 3 B} land2 C) 3and4 D} 99 and 100 E) NOTA

NOTA
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10) At how many points do the graphs of ' =log, xand x = log, y interseat?

A) 0 B) 1 Cy 2 D) infinitely many E) NOTA

I1) Given positive reals a and b such that log_ b + log, a = 2, which of the following must be true?

A) a>b B) eithera=2borb=2a C) a=b D) cithee a = b or b=a’
E) NOTA

12) Given that log,, 4 = x, which of the following is equal to log,, 57

A) 1-x B) 1-2x C) 2x-1 D)y 1-x/2 E) NOTA

13) If log, b =64, find log . b’ .

A) 96 B) lé C) 512 Dy 1283 E) NOTA

14) Find all y such that log (¥ +30)=2.

A) -5 B) -56 C) lie Dy 6 E) NOTA
32J.l+l +32

15) Find the sum of all y such that 3—" = 28.

A) | B) 3 C) 0 D) -1 E) NOTA

16) Order the following from greatest to least: x = 212: =3 ,z= 4+
A) zpx By vx =z Cy oy z D) n.zy E} NOTA
: (log, 4)Xlog, 8)log, 16).(l0g .., 4096)
17) Evaluate ———2_ =4 "2 08 7R 708 T T
(lﬂga 911039 ZTIIDEZT gi}-,,([{:-g:]m 656])
Ay 1 B) 312 C) 573 D) 43 E) NOTA

18) The first (not final!) three digits of 11'* are ABC. The last three digits of 11'* are DEF. Find
A+ B+C+ D E+F.

A} 20 By 24 Cy 27 Dy 31 E) NOTA



Logarithms and Exponents-Theta
2000 National Mu Alpha Theta Convention

19) Given that log, 5 = 2.322, what is the smallest positive integer » such that 2" has 20 digits when written in
base 57

A) 47 B) 46 C) 45 D) 44 E) NOTA

Sl
20) Evaluate; 3% |

Ay B) 3™ 6] BE b D) 3 E) NOTA

21) Find the sum of all values of x which satisfy 2*" —4* = 63.

A) 4 B) log,63 O 2 D) 16 E) NOTA

22) Which of the following 3 savings accounts should I prefer? Assume that all 3 pay interest annually and all
interest is reinvested in the account.
] Pays 4% annual interest for 2 vears, then 6% annual interest for 2 years,
1) Pays 6% annual interest for 2 years, then 4% annual interest for 2 years,
In Pays 5% annual interest for 4 vears,

A) 1 B) 1l Cy m D) They are all equivalent  E) NOTA

23) Given that log,; 2 = 03010, how many digits are in 25°" in base 10?

Ay 70 B} 71 C)y 72 Dy 73 E}) NOTA

24) Order the following from least to greatest: x = 10%", y= 30,z = 10° w=20""

Ay ¥owox B) wyx.z C) xzwy D) =x,p»w E) NOTA

25) At how many points do the graphs of y = log, x and y = log, xq‘; coincide?

A) None B) 1 c) 2 D) infinitely many E) NOTA

26) For how many positive integers nis 6" < 5" + 477

Ay | By 2 Cy 3 ) infinitely many Ey NOTA
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27) What integer is closest to Zlogmi ?

i=1
A) 1 B) 2 C) 3 D) 4 E) NOTA
1

+
1000 1
108 00 7 log o0 @

28) Evaluate 0 J , where l_x_] is the greatest integer less than or equal to x.

A) 0 B) 2 C) 3 D) 10 E) NOTA
29) If, for some pair of positive real numbers x and y, we have log, y > x, then which of the following must be
true?

A) y>1 B) y<x C) x>1 D) y>x E) NOTA

30) Find the greatest integer n such that 59" + 60" > 61".

A) 28 B) 29 C) 30 D) 32 E) NOTA



