
Mu Alpha Theta National Convention:  Denver, 2001 
Logarithms and Exponents Topic Test Solutions – Alpha Division 

 

1. Given that 
B

A

10

10

log

log
=

B
A =

3
2 , what are A and B, in that order? 

 

(A) 2 and 3 (B) 1 and 
2
3  (C) 

34

3
2 and

3










2




  (D) 

23

3
2 and

3
2















  (E) NOTA 

3
2

3
2,

3
2log

3
2

log
log 3

2

10

10 BA
B
AandABA

B
A

B =⇒==⇒⇒= = , so we get 

3
3
1

3
2

2
3

2
3

3
2







=⇒=⇒= BBB B , and 

23

2
3

2
3

3
2

3
2







=






==

BA , so we get E. 

2. Solve for x:  log  
 
(A)  216 (B)  125 (C)  36 (D)  243 (E) NOTA 
 

, so we get A. 

( )( ) 0loglog 635 =x

( )( ) loglog0 636 ⇒= xx ( ) 21663log1logloglog 3
635 ==⇒=⇒= xx

3. Evaluate:  …+++++ 66666  
 
(A) 3 and -2 (B)  3 (C)  -2 (D)  6 (E) NOTA 
 
Consider 

( )( ) ,2302306

666666666666
2

2

−==⇒=+−⇒=−−

⇒+=++++++=⇒+++++=

orxxxxxx

xxx ……  

but we can count out the negative case, since the sum is positive by inspection.  So we get B. 

4. Which of the following is equal to ? 
 

(A)   (B) πe  (C)  

ii

πie 2e  (D)  πe  (E) NOTA 
 

Using 

π
− i−

ii =+=
2

cos2 ππ

e
i

2
sinπ , we get 2

π
22

2ππ −

==







= eee

iii
ii , which is C. 
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Logarithms and Exponents Topic Test Solutions – Alpha Division 

 

5. Solve for x:  a  
 

(A)  

cbxx =

ba
c
lnln

ln
−

 (B)  ( )ba
c
+ln

ln  (C)  log  (D) cab ba lnln

( )

cln  (E) NOTA 

 

( ) ( ) cxccabcba ab
xxx loglnlnln =⇒=⇒=⇒⇒=

ab
c

ln
ln

=abx )ln(cab x = , since 

xyy
x

m

m log
log
log

= , so we get C. 

6. Solve for x:  6ln
2
1ln

2
1ln

3
2 243 =−+ xxx

3

 

 
(A)   (B)  e  (C)  3  (D)  e  (E) NOTA 
 

e 6 2

2

243

2ln

6ln
2
1ln

2
1lnln2

2
1ln

2
1ln3

3
2ln2ln2ln3

e
3
24ln

xx

xxxxxxxx

=⇒

⇒=−+=•−+•=−+ xx

=

= •  

This gives us D. 

7. Solve for x:  ( ) 442
2

2

254
+++ =

xxx18  
 

(A)  2 (B)  4 (C)  3 (D)  
2
3  (E) NOTA 

 

( ) ( ) ( ) ( ) ( )
( ) 202044123842

2323254182323

2222

12343442
422842 2

2
2

2
2

2

=⇒=−⇒=+−⇒+=++

⇒=




===





=

+++++
++++

xxxxxxx

xxxxx
xxxx

 

Which gives us A. 
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8. What is the product of the two solutions for x:  0log
3
7log

3
4log

3
2

2 =++ aaa xaaxx−  

 

(A)  a (B)  3    (C)  a  (D)  2a 1− 3a  (E) NOTA 
 

4
−

c
d
cc

dd
d

c log
1

ln
ln
1

ln
lnlog === , so 

( ) ( )

( )

( )

118
18

18
159

18
159

18
159

2

222

22

22

22

2

2

2

2

,,

18
159

18
144819

18
)4)(9(481

log0log9log94

0log7log7log4log8log2log64

0log7loglog4loglog2

)log)(log(log7)log)(log4)log)(loglog(log2

)log1)((log7)2)((log4)log2)(log1(2
logloglog3

loglog7
loglog3

loglog4
logloglog3

loglog2

0log
3
7log

3
4log

3
2

log3
7

log3
4

log3
2

2

−
−+−−−±−

==•=

⇒
±−

=
+±−

=
−−

=⇒=++−

⇒=++++−−−

⇒=++−

=++++++−

=++++++−

⇒++−

==++−=++−

aaaaandax

xxx

xxxxx

axxxaxxaax
xaxxaxxaxa

xxxxxx
xaaxx

axx
xax

xx
xaaxx

xaax

aa
xaaxx

aaa

aaaaa

aaaaa

aaaaaaaaa

aaaaa

aaa

aa

aaa

a

aaa

aa

xaax
aaa

9

log

(log

log
log

±−

x

ax
a

a

a

a

a

a

a

x

This gives us C. 

9. If $52,000 is invested at a 4% annual rate compounded continuously, how many years (to the 
nearest year) will it take for it to triple? 
 
(A)  31 (B)  32 (C)  19 (D)  27 (E) NOTA 
 

, where m(t) is the money at time t(measured in years), so we must solve 

the following equation:  

)(52000 04. tme t =

yearsttee tt 27
04.

3ln3ln04.3520003 04.04. ≈=⇒=⇒=⇒•=52000 , 

which is D. 
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10. Evaluate:  
144log

1
144log

1
144log

1

123
3
1

++








   

 

(A)  
3
2  (B)  

2
1  (C)  

4
3  (D)  1 (E) NOTA 

 
Using the formula that we derived for 8, we get 

2
112log3log3loglog3log

3
1log

144log
1

144log
1

144log
1

144144144144144144
123

3
1

=++−=++=++








12

Which gives us B 

11. Which of the following is equivalent to:  ( ) )8ln(
3
1)2ln(9ln

2
1 2++  

 

(A)  







6
167ln  (B)  ( ) ( )6ln167 +ln (C)  (1152ln

6
)11  (D)  ( ) )8ln(3ln +  (E) NOTA 

 

( ) 8ln8ln
3
13ln8ln

3
28ln9ln)8ln(

3
1)2ln(9ln

2
1 3

1
2
1

2 ++=++=++ 3ln8ln
3
2

+= , which is D. 

12. How many solutions are there to the following problem:  xx xxx =∗
1

 
 
(A)  0 (B)  1 (C)  2 (D)  3 (E) NOTA 
 

By inspection, x=1 is a solution.  If xxx xxxx =∗=
+

111
, then since 

1≠x ,0111loglog 2
11

=−−⇒=+==
+

xxx
x

xx x
x

x
x  

which has solutions of 
2

51+  and 
2

5−1 .  Thus we get 3 solutions, which is D. 

13. If you multiply together the solutions from problem 12, what do you get? 
 

(A)  -2 (B)  -1 (C)  
2

5+1  (D)  
2
− 51  (E) NOTA 

 

Multiplying the above answers gives you  1
4

51
2

51
2

51
−=

−
=

−
•

+
•1 , which is B. 
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14. BA y
x

=









2

Ay 2log

.  Solve for x with respect to y. 

 

(A)  (B) 







A
B

2y log  (C)  Ay  (D)  B2
2 log 








B
Ay

2log  (E) NOTA 

 







===⇒=






A
By

y
x

A
BA y

x
y
x

22 log2log2 ⇒





 x

A
B

2log⇒=




By

x

2 , which is B. 

15. Determine the sum of all solutions to 3 . 
 
(A)  2 (B)  1 (C)  0 (D)  3 (E) NOTA 
 

2)2(log3 +=+ xxx

( ) ( ) ( ) ( ) ( )
( ) 1202log1

02log12log2log23

3

33
)2(log3

⇒=+⇒=+=
⇒=+−⇒+=+⇒+=+

xxorx
xxxxxxxx

1
log3 3

2log
3

3

−=
=+

x

xx

 

And thus the solutions sum to 0, which is C. 

16. Given that π20 <≤ x , solve for x: 
3
1sin =x3  

 

(A)  
2

3π  (B)  
2
π  (C)  π−  (D)  

3
π−  (E) NOTA 

 

1
3
1log3

3
13 3

sinsin −==⇒= xx logsin 3=x , and with π20 <≤ x , 
2

31sin π
=⇔−= xx , which 

is A. 

Page 5 



Mu Alpha Theta National Convention:  Denver, 2001 
Logarithms and Exponents Topic Test Solutions – Alpha Division 

 

17. Given that π20 <≤ x
( ) 0cosln =x

, determine the sum of all values of x for which 
. 

 

(A)  

( )sinln −x

4
π  (B)  

3
π  (C)  

2
π  (D)  

2
3π  (E) NOTA 

 

( ) ( ) ( ) 1tan0coslnsinlnln =⇒=−= xxx
cos
sinln =








x
xtan x , so with π20 <≤ x , we get 

4
5,

4
ππ

=x , however we can rule out 
4

5π
=x , since 


−=








4
5sin π



=

4
5cos

2
2 π  and we 

can’t  

take the natural log of a negative number.  Therefore, we are left with 
4
π

=x , so we get A. 

18. What is the product of the solutions for x? ( ) ( ) 93log4log2 4
log

4
4 =+− xx x  

 
(A)  64 (B)  32 (C)  -6 (D)  16 (E) NOTA 
 

( ) ( )

( )

( )

( )
1

44
2

4

4
2

4
2log

4

42

log

4
2log

4

2log03log2log

3log2log6log2

93log4log23log23log2

4

4
4

4

−

−

−

±
=⇒=−−

⇒=−⇒=⇒

=+−=+=+

xxx

xxx

x
x

xx

x

x
x

x

44 13 • −

3

2log
444

log
4

2
4

log
4

4,41,3
2

42
2

124

loglog2log

log23log2

4

4

−

=⇒−=
±

=
+

=−=

=+−

x

xxx

xxx

x

x

1642 ==Multiplying these together, we get , which is D. 

19. Which of the following is equal to ? 
 
(A)  (B)  3  (C)  3  (D)  3  (E) NOTA 
 

999999999 999999999 ++++++++

24 20223 19

( ) ( ) 201021099 339999 ====+999999 999999 +++++ 99 +99+ , which is D. 

Page 6 



Mu Alpha Theta National Convention:  Denver, 2001 
Logarithms and Exponents Topic Test Solutions – Alpha Division 

 

20. Solve for x:  4  
 

(A)  2 (B)  1 (C)  

( ) 98464216 2
=⋅+− xxx

2
1  (D)  

4
3  (E) NOTA 

 
( ) ( ) ( ) ( ) ( )

2
12log2

49
984

98464216421646365449

4

22

===

⇒=⋅+−=−•=⋅

x

xxxxxx

2log4log

216465416

44

2

=⇒=⇒

=−=−

xx

xxx

, 

which is C. 

21. Solve for x:  64052 =+− xx  
 

(A)  1 (B)  4 and 1 (C) 
2

765 ±  (D)  3 and 6 (E) NOTA 

 

1,4
2

35
2

16255045364056405 222 =
±

=
−±

=⇒=+−⇒=+−⇒=+− xxxxxxx  

This gives us B. 

22. Solve for x:  log  
 
(A)  

27log3 xx =

3  (B)  9 (C)  3 (D)  33  (E) NOTA 

( ) 3
3

2
3

3
3 33log3log

log
33logloglog ±=⇒±=⇒=⇒== xxx

x
x x3 3log27 =⇒ xx .   

This gives us E. 

23. If a, b, and c are rational and 54 , evaluate a + b + c. 
 
(A)  3 (B)  4 (C)  1 (D)  5 (E) NOTA 
 
Using prime factorization, we have 

216012650 =⋅⋅ cba

( ) ( ) ( )
221601265054

7322523237532
4

2233223

⋅==⋅⋅

=⋅⋅⋅⋅⋅⋅⋅=⋅⋅⋅ +++

cba

cbaacbcacba

4=++ cba
53

73225
3

22

⋅

=⋅⋅⋅⋅⋅ cccbba
 

so , which is B. 

24. In Problem 23, what is 3a+2c? 
 
(A)  4 (B)  3 (C)  2 (D)  1 (E) NOTA 
 
From the above factorization, we get 323 =+ ca , which is B. 
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25. Which of the following is equivalent to 
x

xx
5

5 log
2log25log −+ ? 

 

(A)  
x25log

1  (B)  log (C)  log  (D)  xx 525 log− 5x 5log x

1  (E) NOTA 

 

Using the equality 
cdlog

1

d
cc

ddc

ln
ln
1

ln
ln

===log , we get 

5log
1log

log
2log

log
2log5log2

log
2log25log 5

5
5

5
5

5
5

x
xx x

x
x

x
x

x
x ==−+=−+=−+

log
2

5 x
This gives us D. 

26. Which of the following is equivalent to ( ) 2232 −+ aaa ? 
 

(A)  ( )
2

232
6









a

a

 (B)  ( )
22

2

32
32 aa

 (C) a

aaa

2
23

22 42 −−

a

 (D)  3  (E) NOTA 

 
, which is D. 

aaa 24 22

2 −−

( ) ( ) ( )( ) aaaaaaaaa 2422222 22

233232 −−−+−−+ ==

27. Which of the following is equivalent to ( ) 1232

1223

++

−+

nn

nn

cb
bc ? 

 

(A)  n

n

b
c

−

−

4

3

 (B)  n

n

b −2
c  (C)  4b

nc  (D)  3

4

−

+

n

n

b
c  (E) NOTA 

 

( ) 4
432122223

1232

1223

b
cbcbc

cb
bc n

nnnnn
nn

nn

=== −−−−−−+
++

−+

, which is C. 

28. Evaluate:  7  
 
(A)   (B)  7  (C)  5  (D)  

( )25ln

49ln5 5ln2ln ⋅ 7ln ( ))25ln(7ln ⋅eln  (E) NOTA 
 

, which is A. ( )25 = e 49ln549ln5ln7ln7ln25lnlnln 57
49ln

== ee ln= e5ln2= e7 25ln

=
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29. If evaluate ,32 =x

4
8

4
2342 xxx

+
⋅−⋅ . 

 

(A)
2

13  (B)  
4

35  (C)  9 (D)  7 (E) NOTA 

 

Since   ,32 =x ( ) ( ) 9
4

36
4

33332
4

2
4

2322
4

8
4

2342 3232

==
+⋅−⋅

=+
⋅−⋅

=+
⋅−⋅ xxxxxx

,  

which is C. 

30.  Solve for x:  a  
 
(A)  

ma m
x

10
2

10 loglog =

amlog  (B)  am  (C)  alog  (D)  mlog  (E) NOTA 
 

m a

( )

( ) ( )
( )

( )

x

m
a
m

a
mmm

aaaxma

a

a
m

axa xx

log

log
log
logloglog

logloglog

2
2

2
10

2
102

10
log

10

log
101010

22log

10

2
10

2
10

±=⇒

=




=====

1≠m

m

mm

xxm

loglog

log

1010

10
2log10

==

⇒

x

a log

2

10

=⇒

a

log
log

log

10

10

10

2





=  

Which gives us E.  It should also be noted that if a=1, then we cannot make the division.  
However, if a=1, then if m=1 then all values of x will be solutions.  However if , then 
there are no solutions in this case. 

31.   Solve for x:  log 1)13(log)32( 77 =−++ xx  
 

(A) 1and
3
2

−  (B) 2
6

−and5  (C) 
3
2

−and2  (D)  3 and 2 (E) NOTA 

 
( ) ( )( )( )

2,
6
5

12
177

12
240497067376

1)13(log)32(log13log376log

2

77
2

7

−=
±−

=
+±−

=⇒=⇒=−+

⇒=−++=−=−+

xxxx

xxxxx

107

32

2

7

−+

+

x

x
 

However, if we allow –2, then we are taking the log of a negative number, and thus we must 

only consider 
6
5 , giving us E. 
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32. Simplify:  
x

xxx

3
2

1

27

933 −

 

 
(A)  9 (B)  3 (C)  3  (D)  9  (E) NOTA 
 

1−x x−1

3=33
3

3

3

33

27

933 1221
2

21

3
23

21

3
2

1

==== −+
+

⋅

−+−
xx

x

x

x

xxx

x

xxx

, which is B. 

33. Consider the equation ( ) 1
10log

123log
12

10 =++
−x

x , which is satisfied for two rational values 

of x. These two rational values can be expressed as 
d
c

b
a and , where a and b are relatively 

prime, as are c and d.  If either 
d
c

b
a or

( )

 is negative, treat a or c as the negative quantity, not b 

or d.  Evaluate a + b + c + d. 
 
(A)  6 (B)  7 (C)  8 (D)  9 (E) NOTA 
 

( )( )( ) ( ) ( )

( )( )

2
3,

3
4

12
171

12
28811012610122326

1
10log

123log12log23log1223log

22

12
10101010

−

=
±−

=
+±−

=⇒=−+⇒=−+=−+

⇒=++=−++=−+
−

xxxxxxx

xxxxx
x

62334 =+−+=+++ dcba

 

, which is A. 

34. If , what values of x are possible. 
 
(A)   (B)  3≤x  (C)  2

( ) 3)(log84log 22 ≤−+ xx

2≥x ≤x  (D)  3≥x  (E) NOTA 
 

( )

2

84 48482843)(log4loglog 222

≥

⇒≤⇒≤≤ 83 ⇒=
848 +
=⇒≤+= +−

+

x

x
xx

xxx
xx

x
 

This gives us A.  We knew that we could multiply by x, since we are taking the logarithm of 
x 
and we can only take logarithms of positive numbers. 
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35. Which is of the following is equivalent to ? 
 

(A)  

3
4log x

3
log2 2 x  (B)  6  (C)  x2log

2
log2 x3  (D)  x4log3  (E) NOTA 

 

2
2 xlog3

4log
loglog

2

3
23

4
xx == , which is C.  

36. What is the sum of all the positive integral factors of 630? 
 
(A)  900 (B)  1530 (C)  1242 (D)  1872 (E) NOTA 
 

, so the sum that we want is 7532630 2 ⋅⋅⋅=

1443144

23752
2

0

2

0

=

+⋅⋅

∑ ( ) 187213

337353753237235 2

0

2

0

2

0

2

0

2

0

2

0

2

0

=

=+++⋅++⋅+⋅ ∑∑∑∑ ∑∑∑∑
=

=

i
i

i
i

==== === i
i

i
i

i
i

i i
ii

i
i

i
i

This gives us D. 

37. If ,2logand,7log,5log 101010 cba ===  what is log 2log10 352 + in terms of a, b, and c. 
 

(A)  
bcac
cba

+
++ 2

 (B)  2ab
b+ac  (C)  

cab2

bac +  (D)  
abc

cab −  (E) NOTA 

bcac
cba

b
c

c +
++

=
+

+==
2

1010

10

10
2 5log

1
35
2

log
1log

ac
c

+=
+ 10

1
7log

+
log
log

2
+ 35 2log10 , which is 

A. 

38. Which is equivalent to:  22

44

−−

−−

−
−

sr
sr

22 −−

? 

 

(A)   (B)  + rs  (C)22 sr −
sr
sr

−
− 33

 (D)  
sr +

33 sr −  (E) NOTA 

 
( ) )( 22

2

22

2

4
−−

−

−−

−

−

+=
−

+ sr2

22

−

−− −
s2

4

−

−

=
−
−

r
srsr

sr
sr , which gives us B. 
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39. Evaluate:  
23
32

+
−

i
i  

 

(A)  -i (B)  
13
i  (C)  i (D)  

13
i−  (E) NOTA 

 

ii
i

ii
i
i

i
i

=
−

+−−
=

−
+−

=
−
−

+
−

13
6136

49
6136

23
23

23
32

2

2

, which is C. 

40. Which of the following is equal to: ( ) ( )aac
b

cb
a log

1
log

1
3 ++






log  

 

(A) ( )3 2log bac  (B) ( )3 4balog  (C) ( )3 acblog  (D) 








b
ab

clog  (E) NOTA 

( ) ( )
3 43

4

3

loglog

3
log4

3
logloglog

log3
1loglog

log
1

log
1log

bb

bbbc
a

cb
aac

b

aa

aa
aa

b
aa

cb
a

=

==+=++−=++







This gives us B. 
 

 
 


