Logs, Exponents and Radicals - Theta MAB National Convention 2010

For all questions, choice E is NOTA meaning “None of These Answers.”

1. Let X and y be positive real numbers. Which of the following is equivalent to
% 1 4 %2
-5 1
4

4381 x33/81 4381 V81
A) — B) o 0) P D) —7 7 E) NOTA

X'y ? 4y° x’y? 4x3y°

2 1

2. Find the sum of the solutions to the equation X* —15x3 +44=0.
A) —44 B) -15 C) 15 D) 343 E) NOTA

3. Which of the following is NOT equivalent to log, 9 ?

A) 2log,3 B) élog2 3 0O 2 D) llog2 9 E)NOTA
2 log, 8 3
11 (xz—x—zo)
4. Find the sum of the solutions to (Xz —X _Zj =1
A) -2 B)0 01 D)2 E) NOTA
5. \/20+\/20+\/20+... =7?
A) 4 B)S C) 45 D) o E) NOTA

6. Which of the following describe(s) (—\/5 ) ?

I.  Complex II. Real II1. Nonreal I'V. Irrational
A)Il (only) B)LII(only) C)L II, IV (only) D)L UL IV (only) E)NOTA

7. Solve for X: log, [log3 (log1 XD =1

2

1 1 1
A) — B) — C) — D
) 1024 ) 512 ) 256 )

E) NOTA
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8. If log,3=a and log,16 =b, which of the following is equivalent to log, %jt log,2?

A) ab—2a+9 B) 2ab—E O) a+9—ab D) ab—a+l E) NOTA
2 2 2 a
X 1 X?
9. Solve: 64°¢ =(—j
4
A) —4,3 B) -3,4 C) -2,1 D) -1,2 E) NOTA

10. For J >1 , Slmphfy 21610g36j
+3

MV B ol pL E) NOTA

11.  What is the units digit of 1?°77 432 4 320% 1. 720109
Al B) 2 )3 D) 4 E) NOTA

12.  Let x=99.9*°. How many digits to the left of the decimal (units, tens, hundreds etc.)
does X have? (log.999 ~ —.0004)
A)511 B) 512 ) 513 D) 514 E) NOTA

10
13.  Calculate: [ J(1+log,(n+1))
n=2
A) 11 B) log, 11! C) 1+1log, 11! D) 11! E) NOTA

14.  Simplify 6°+6°+6° +6° +6° +6°
A) 6 B) 6' C) 6° D) 6% E) NOTA

15.  Find the value of j—k if jand Kk are the solutions to the equation e* + g =15and j>k
€

A) In3 B) In4 C) 9 D) 15 E) NOTA

16. Let 3, In4,and X be the lengths of the sides of triangle ERF. If s< Xx <y is the interval

of all possible values of X, find y—s.
A)0 B)1 C) Inl6 D)6 E) NOTA

17. log,16+log, 16 ="?
A) 4 B) 6 C) 8 D) 12 E) NOTA
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i log(np)
n’

18.  Let nbe a constant real number greater than 1. Evaluate
p=I

nlogn

(n-1)

nlogn

(n-1)

9

D) nlogn E) NOTA

6
19.  Find the constant term in the expansion of (9X2 —Zij .
X

A) —1215 }3)_—81 C) 81 D) 1215 E) NOTA
16 16 16 16

1+X1+X...

20. Solve for x, a real number: X1 X =2

A) % B) 2 C) V2 D) @ E) NOTA

21.  Which quadrants does the function f(X)=1logXx> pass through?
A)I(only) B)LII(only) C)L IV (only)D) L IIL, IV (only) E) NOTA

22, Simplify i* +411i" =17" + 2i" into a+bi form (i =J—T).
A) 409-18i B) 409-16i C) —18—409i D) 16—409i E) NOTA

s (log, b)8

3
23, If 256(log, a) My 47, what is the positive value of 8(log, a)’ +—(10g§ b) ?

(Assume that aand b are both greater than 1).

A) 245 B)3J/5-2 ()35 D) 45 E) NOTA

24. Which of the following is greater than €’ ?
6

5
A) 1020  B) Gj 0) % D) 2431log1 E) NOTA

25.  If f(x)=+/x+2 and f(g(x))=9g(f(x))=x forall x>-2, find g(4).
A) 2 B) V6 C) 14 D) 18 E) NOTA



Logs, Exponents and Radicals - Theta MAB National Convention 2010

26.  If mAu=m"" then 2A(1<3A“))= k3
A) % B) 1 C) 2 D) 4 E) NOTA

27. Find the equation of the vertical asymptote of the function h(x) =2-log, (X -1 1)

A) x=-11 B) x=0 C) x=11 D) x=27 E) NOTA

28.  If j(x)= % then what is the sum of the values of X such that j(X) is a positive integer
X

less than 57?

A) 6 B) 10 C) 30 D) 100 E) NOTA

29.  Let pand qbe distinct members of the set{2,4,6,8,10} . If ais the probability that
log, q>1and bis the probability that log, q <1, find a* b’

1 1
A) 0 B) C) 2 D)

AW

E) NOTA

X

2% +1
A) 0 B) 1 C) 2 D) 3 E) NOTA

30. Let f(2x)= . Find 2log,, ( f (10))—log, ( f(12)).



