Alpha Logs and Exponents Test MA® National Convention 2025

Assume principle argument of (—7t, 7t] for all complex numbers unless stated otherwise. Good luck, have fun, and as
always: “NOTA” stands for “None of These Answers is correct.”

1. The expression 1\/x£f21 may be simplified into the form x*y?z¢. Find abc
x4\/z 3 y 13
(A)2 (B)5 )38 (D) 11 (E) NOTA
2. Find the sum of all possible values of x for the equation log,, x — 6log, 10 = —1
(A) 1000.01 (B) 1000010 (@110 (D) 100.001 (E) NOTA

3. Given that f(x) = /1 — (log, 10)2 and g(x) = f(—1), what is the domain of g(x)?
(A) [-10,0) U (0, — 1] (©) [-1,0) U (0,10] (E) NOTA

(B) [10,0) (D) (00, ~10) U [~ 1;,0)

4. Given the equation e = (e")?, solve for a in terms of b.

(A) (b —1)lo8se (O log, (b —1) (E) NOTA
®) "Vb (D) b1

621)(

(A) 37 (B) °F (©)2n (D) 3% (E) NOTA

5. Find the sum of the values of x where the real parts of the equations ¢** and for 0 < x < 27t are equal.

6. Is the function f(x) = sin(x)e’ln(xzﬂ) even or odd?

(A) Even (B) Odd (C) Both (D) Neither (E) NOTA

7. Find the sum of all possible values of x for the equation 11¥+1 +30 - 111-% = 121

(A) log,, 22 (B) log,, 24 (O) log,; 30 (D) log,, 33 (E) NOTA

8. Hyperbolic functions are the counterpart of trigonometric functions, functioning on a hyperbola rather than a circle,
and are defined by appending 'h’ to the corresponding trigonometric functions. The formulas for sinh and cosh are

. XX ¥ ge X _ sinhx . tanh(fx)
sinhx = “=— and coshx = ==y—. If tanhx = T, whatis e ory
1—e2% 3 _pX 1+62x —2e*
(A) L (B) ot (@) s (D) ] (E) NOTA
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9.

10.

11.

12.

13.

14.

15.

16.

. . —x2 .g93x
What is the maximum value of 2 279 ?

(A)3° (B) 3° ©3° (D) 312

n(x2+2x—3)+log, 5 (¢)

Find the domain of . n(x=3)

(A) (3,4) U (4,)

(B) (1,4) U (4, )

(O (—3,1) U (4,00)
(D) (—o0, —3) U (4, 0)

(E) NOTA

f(x/ ]/) — ylog3 25 4 ylog, 36
Find the number of points at which f(x,y), x, and y are rational for 1 < x,y < 1000

(A) 96 (B) 70 (C) 48 (D) 36

Which of the following is NOT an approximation for e* + ¢~ near 0?

(A) 22 +2 (B) 2 ©) % +x%+2 (D) £ +x2+x+2
. _ logyyx o 1 . b
Given thata = ln(f8x> and b = m, what is aaﬂ
1
(A) In(10€3) (B) (In10)3 (O) In(v/10) (D) 1550

15

2,7, 15
Find all the holes in the following function In(x? — 1) — In( £ if‘fS) + In( %)

(A) {-5} ®) {3} © {-1,1,3 (D) {-5,-1,3}

If a = In2 and 4* = 2¢, define x in terms of a

(A 2 © 472 (E) NOTA
B) 5 +1 (D) 24

Evaluate limy_00 (1 + %)m

A1 (B) i €) -1 (D) —i

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA
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17.

18.

19.

20.

21.

1
In(vx2+x)

Find the domain of

(A) (—o0,—1) U (0, 00)

(B) (—co, 155) U (=145, c0)

Q) (700’ —1—\2/1+4€) U (—1+\2/1+4e’oo)

(D) (_oo’ -1- 21+4\/E) U (71+\/21+4\/E/oo)

(E) NOTA

Please Use the Following Information to Answer Questions 18 to 19: The decibel scale is a relative unit of measure-
ment given by the formula 10 loglo(%) for two sounds of power P; and P, equidistant from the reciever.

A conductor is calculating the optimal amount of violin players in an orchestra. The conductor wants the volume
of the violins and flutes in the orchestra to be equal at a particular moment where all instruments are playing. For
reference, 8 violins playing simultaneously are 15 dB louder than a single flute. How many violins does the conductor

need if there are 20 flutes in the orchestra? (Hint: 102 ~ 3.2)

(A)5 (B) 15 @20 (D) 35 (E) NOTA

The power of a signal is given by the formula %2, where V is the voltage, and R is resistance. If the amplitude of the
voltage of a signal over time is given by 13.75 + 8.75 sin t, what is the approximate difference, in decibels, between its
loudest and quietest? (Hint: log;,2025 ~ 3.306, and resistance is constant)

(A) 13.06 (B) 15.53 (C) 16.94 (D) 30.6 (E) NOTA

Given m, for what values of n does 108 (x ) (x — n) have a vertical asymptote?
(A) (—o0,m) U (m,00)
(B) (—oo,m+1)U (m+1,00)
Q) (m—1,m+1)
(D) (—o0,m) U (m+1,00)

(E) NOTA

What is the general solution for hole locations in the function cos®( — énx) )+ sinz(m )? In each answer choice, k i

(A) x =T .2 Q) x =eF (E) NOTA

(B)x:ng”.e% (D)x:ekTH.g%
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22,

23.

24.

25.

26.

27.

28.

29.

30.

If f(x) = % and f(log, x) = log,, 2 + log,, 2 + log,, 2, whatis a + b 4 c?

(A) 44 (B) 50 Q70 (D) 74 (E) NOTA

Evaluate (2™ + ¢2 )2025
(A) 21012 (C) 21012 4 210121' (E) NOTA
®) V2" + V2% (D) 22025 4. 92025,

10g10(9 L0 (10M)+9 T3 (5))

Evaluate lim, 779

(A1 (B)9 @10 (D) 19 (E) NOTA

A random root is selected such that x14* = 1. What is the probability that either x'> = 1 or x!® = 1, but not both.

(A} (B) % © % (D) 5 (E) NOTA

Find n such that y = log,, x is tangent to y = x (Hint: The slope of a line tangent to the curve at position x is x111 )

(A) ¢ (B) ¢? Qe (D) /e (E) NOTA

For x in range (0, 2ff) what is the sum of the possible values of x for In(v/3 — 1) = In(cos6x) — In(v2cosx — 1) —

In(v/2cosx + 1)
A % (B) § (©) 27 (D) B (E) NOTA

nri

Evaluate 22025 <Vl — ifH_Zl )
(A) i + 555 Q)i+ x5 (E) NOTA
(B) i — 5535 (D) i — 755
What is the sum of the bounds of the range of Y5 Le“r ? (Hint: This function is even.)
(A)0 (B) 1 © 3 (D) 2 (E) NOTA
Given that 1 = \/ \/ fn f(n : \/ 7)) .16/ L 5:2;)1 ). .., find the sum of the reciprocals of f(n) for all natural

numbers if £(0)

(A) Ve (B)e—1 (©) 2¢ D) 2 (E) NOTA
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