Logs and Exponents — Theta
Mu Alpha Theta National Convention 2003

Each question on this test has answers labeled A - E, with choice E. NOTA denoting “None of the
Above’. Each answer is exact unless otherwise stated.

1. Which one of the following is NOT true?

X

a. y= €” isanincreasing function.
b. e™* =x and Ine*=x.
c. The domain of y =In xis x > 0.
d. 2*<e*< 3" forall x>0.
A. a only B. bonly C. conly D. d only E. NOTA
27.81) "
2. Evaluate: (Iog1 —j
s 129
A. % B. —% C.3 D. -8 E NOTA

A. B. C. D. ~ E. NOTA

\ 4
\ 4
\ 4

4. Solve 2¥%-x _ qpx+3

A -2 3 g 1710 c. ~1E10 D.2 _3 E. NOTA
3 3 3 3

5. Find the solutions(s) of the equation: log (x +3) — log (x +2) = log x

A. —_Hzm B. _—112\/ﬁ C. _-1+2m D. —_1_2*@ E. NOTA

6. For how many integral values of x is logs (16 — x?) defined?

A. 5 B. 6 C. 7 D. 9 E. NOTA
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J3
16 4 .82°

"
22\/3‘47

7. Simplify the expression:

A 327 B. 64 C. 16" D. 4" E. NOTA

8. If log2=a and log3=b, solvefor x intermsof a and b for +2*° = 3*:

_ a+.a? - 4ab —
—%a B c. —°8 p. 28 E. NOTA

2b — 1 ’ 2b " 2b+ a "a-2b

9. Let P=sumof all valid x, and Q = smallest valid x, then find g where the values of x satisfy

2log x + log (x + 1) = log (8x* — 7x — 15).

A -9 B. % C.-8 D. 4 E. NOTA

10. If (2loga b)(logsa) = 6, then b =?

A. 125 B. s C. 243 D. 243 E. NOTA
a
11. In simplest form, find the numerical value of + 1 )
log, 6 log, 6
A 2 B. 1 C. 3 D. 2 E. NOTA
2 3
12. Solve for x in 4*— 4" = 48, then evaluate — 3"
1 1
A —— B. — C. -3 D. 3 E. NOTA
3 3
1
13. If logsg x + logs y = 3 then x=7?
A. 2y g. 212 c. 2 D. ¥ E. NOTA
y y 2
1 1
14. Evaluate: log, (2-85j — log, (-25)3.
26 B 46 C. 37 D. 55 E. NOTA

" 45 " 45 45 45



Logs and Exponents — Theta

Mu Alpha Theta National Convention 2003
3x TKh3 [gj
15. Simplify: 2 Y20 b

y
a9x+4 [bZJ

—6x+11 6y—1

6y-1 -12x-1 13-33y 12x-1 -13-33y —12x+1 13+33y
A.a ¢ b ™ B.a 2 b ™ C.a? b ™ D.a 2 b ™ E. NOTA
16. Find a solution for log , 64 = ——.
1 -4 1 -4 1 -2
A -27¢ B. —( ) C. ( j D. ( ) E. NOTA
2 2 4
17. Find £'(0) if f(x)=e*-e*
A . In 3 B.In 2 C. In1 D. log e E. NOTA
18. If logsa=Db and log, 2 =c, then log,48 =7
A. 4b;” B. 4Cb+b C. 4c+b D. 4bc + 1 E. NOTA
19. Find the product of all values of x which satisfy logx + = é
log x 2
5 5
A1 B. 2 C.10 D. 102 E. NOTA
20. The number of algae in a pond is given by N(x) = 3000e **, where x is time in days. About
how many days will it take for the number of algae reach 27,0007
A. 10 days B. 12 days C. 11 days D. 14 days E. NOTA
9
21. If Iogjzz3x, then x=7?
A. 1 B. 3 C. 4 D. 2 E. NOTA
3 2 9

22. Write in simplest exponential form

5In(x-3)+3Inx* —%In(64)

4 x-3
7 _3 4\3 _3 X37 3 4 _3
A. In% =3 g, D) 4X C. In 42 D. In X VX
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23. Simplify: 4'°9,2%-1°9,5

A. 75 B. 125 C. 100 D. 5 E. NOTA

24. Find the value of x if logx 9 =4.

A. % B.% C. - D. 2 E. NOTA

[SVREEN

25. As the due date for Patrick’s term paper approached, his stress level increased exponentially.
When he first learned of the assignment, his stress level was only 3. Twenty days later, it was 24.
What was his stress level to the nearest hundredth 50 days after the paper’s assignment.

A. 543.06 B. 543.05 C. 543.07 D. 181.02
26. (loge 3)> + (loge 3)* + ...+(loge 3)™"+ .= 2
1 3
A — B. = C. 1 D. 2 E. NOTA
2 2
¢/525,000

27. Use logarithms to simplify:

2 —_—

1 2
(109525000 _ 2(10g6300) 5 154525:3)5 — (1og63+ 2)°  C. A6(log525+3) — 15(log63+ 2)

6 3

A

N w

1
D. (log525+3)° — (log63+ 2) E. NOTA

28. What is the domain of f(x) = logs | x*—4]|?

A. All real numbers B. (4, o) C. (5, ») D. (—x©,2)u(2,©) E. NOTA

29. Solve for x: log [loge (logs x)] =0

A 2 B. 729 C. 216 D. 6 E. NOTA

30. Evaluate: (logsizs 7776)(logz16 243)(logs 4096)(logs, 15625)

A. 120 B. 60 C. 24 D. 8 E. NOTA



