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1)  273 12 =−x

    so if we take the log (base 3) of both sides, we get:  
312 =−x  

2x  = 4 
x = 2  , which is B. 

2) Evaluate:  log  
 asks: To what power do we take 2 to get 16.  By inspection, this is 4, which is A. 

162

3) Which of the following is equivalent to 6log
2ln
6ln

2− ? 

 

(A) 0 (B)  
2

6log2  (C)  1 (D) 
2

6log3 2  (E)  NOTA 

 

One of the common equality theorems about logarithms is a
b
a

b
c

c log
log
log

= , so 

6log
2log
6log

2ln
6ln

2==
e

e , and thus 06log6log6log
2ln
6ln

222 =−=− , which is A. 

 

4) Which of the following is equivalent to ( )644 3x ? 
 

(A) x  (B) x−  (C) 
x

1  (D) 2x  (E)  NOTA 

( ) xxxxxx ====







=

•
2
1

6
3

6
4

4
36

4

4
3

6
4

4 3 , which is A. 

5) Evaluate:  log  
 

Use a common theorem for logarithms:   

12log36 33 −

c
bcb aaa loglog =−log , so we get 

13log36log 33 ==−
12
36log12log 33 = , which is B. 

6) Evaluate:  log  
, so 

813

81log38134 = 4= , which is C. 
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7) Solve for x: log  
 
If , then , so 

( )( ) 0loglog 234 =x

0 1=y( )log =ya ( ) 1log2( )log3 =x , which means that since , 
, and thus , which is B. 

bacb c
a =⇒=log

3log2 =x 823 ==x

8) Solve for x: 4962 =++ xx  
 

22 )3(964 +=++= xxx
( ) 43 =+± x

143 =⇒=+ xx 3

, so 
, and thus 

,  or ( ) 7434 −=⇒−=+⇒= xx+− x , and  
–7 and 1 is B 

9) Which of the following is equivalent to:  ( ) )8ln(
3
1)2ln(16ln

2
1 2++ ? 

(A)   (B)  2ln4
e2log

5  (C)  ( )32ln  (D)  lnln 416 −  (E) NOTA 

 

( ) ( ) ( ) ( )

( ) ( )
e2

ln2ln ++

e2

223
2

3
2

3
1

22
1

2

log
5

log
32loglog32ln28ln84ln

84ln82ln(16ln)8ln(
3
1)2ln(ln

2
1

===•=














=







=




+







=+

e 32

ln)

=





+

2

16





••

+

 

This is B. 

10) Evaluate: 3  
 

= , which is A. 

333 33 ++

33 3 3)3(3 =33 33 ++ 4

11) Evaluate: 
24log

1
24log

2
24log

1

7553

−+  

 

We know that 

01log
75

253log75log5log3log
24log

1
24log

2
24log

1

,log
log
log

log
,log

log
log

24

2424
2

2424
7553

==







 •

=−+=−+

=== soc
b
c

b
xsoa

b
a x

b
c

x
c

c
b

c

c

 

This is D. 
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12) Simplify:  
1

3
2

212

27

933
−

−

x

x
xx

 

 
(A)   (B)  27 (C)  81 (D)   
 

x−13 123 +x

( )
( )

( ) ( )( )
( )( ) 81

3
3

33
33

3
3

3
33

3

33

27

33
332

2

32

12

32

1

1
3
2

3

22122

===== −−−

+

−

+

−

−+

x

x

x

x

x

xx

x

x
xxx

34 ==
9
1

3
2

21

−

−

x

x
x

, 

which is C. 

13) Which of the following is equivalent to 

2
1log

3
2

log 2
8

x

xy −  

 

(A)  
3

log2 8 xy  (B)  







3
2

2 xylog  (C)  







+ 3

2
2 28yxlog (D)   (E) NOTA 

By using the same trick used in problem 11, we quickly get that  
 

xy2log6

3
2

2log
2log

3
2

2
1log

3
2

x
x

x

−=
−

= , and 

( ) 3
2

3
1

2
3
1

2
2

2
2

2

2
22

8 loglog
3

log
8log

loglog yxxyxyxyxy =







=== , so  


























=








−−=− 3

2
3
2

3
1

2
3
2

2
3
2

3
1

2
2

8 logloglog

2
1log

3
2

log xyxyxxyxxy
x

=








2

3
2

log . 

This is B. 

14) Simplify:  5 10x  
 

(A)   (B)  x−  (C) 2x 2 2x−  (D) 
1

2
1

x  (E) NOTA 
 

25
10

5 10 xxx == , which is A.  We have an odd powered root, so −  does not work. 2x
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15) If x and y are positive, then == yx xy 2log2

2
x

log  
 
(A)  (B) log y  (C) 2 (D) 1 (E) NOTA 
if log , then by the same trick as in problem 11, we get 

xylog
xy 2 =

2

yx2log

xy 2
1yxloglog 2 =xy 2 =

log
, so , and thus ( ) 12log 2 =xy ( ) 12log ±=xy . 

Either of these solutions will work as yx =2  and 
y
1x =2  will both result with positive x and 

y values.  Thus the answer will be E: 1 and -1. 

16) Given that 2loglog2 xx = , solve for x, where x > 0. 
 
(A)  1 (B)  2 (C)  4   (D) 8  (E) NOTA 
 

x
x x

2
2 log

12loglog == , so ( ) ( )( ) 1logloglog 222
3

2 == xxx , so log , and thus x=2, 

which is B. 

12 =x

17) Solve for z: log  
 
(A)  25 (B)  5 (C)  2 (D)  8 (E) NOTA 

, so , and thus .   
Thus .  But since we are taking the log base 2z, we may rule out the negative case, 
giving us D. 

22562 =z

2 24 2 =z256log2 =z

8±=z
( ) 2562 =z 642 =z

18) Which of the following is equivalent to ? 
 
(A)   (B)  e  (C) 

ba ln

aba ln ba ln ( )aelnln  (D) b  (E) NOTA 

, which is D. 

aln

( ) ( )( ababb bea
ab lnlnlnln lnln

== ) e ln=ae ln=

19) Solve for x: 4  
 

(A)  

8=x

3
2  (B) 

3
5  (C) 

2
3  (D) 

2
5  (E) NOTA 

, so 84 =x

2
38 =log4=x , which is C. 
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20) What choices of B and C, respectively, would make the following equalities true?  

2
3

log
log

==
B
C

B
C . 

 

(A)  
32

2
3

2
3















 and (B) 

54

3
2

3
2















 and (C) 

34

2
3

2
3















 and (D) 

32

3
2

3
2














and

  (E) NOTA 

B
C

B
C

=

















===

















= 2

3

2

3

2
3
2
3

2
3

2
3log2

2
3log3

2
3log

2
3log

log
log

 

21) Evaluate: log  
 

(A)   (B)  

3log7 2121 +

10log21 2
1  (C)  

321

1

7log  (D)  1 (E) NOTA 

( ) 21log3log3log 2121 7log7 2121 === •+ , which is D. 

22) If x is an integer such that , which of the following is always less than or equal to  
 

 

(A)   (B)  

1>x
( )!log2 x

x log x2

x



x





22log  (C)  x  (D)  2

x2log
!

14 =>=

x  (E) NOTA 

, so A is out, while , so C is out, and !4log24log82 22 =>=4•=4log4 2 2log2 2
2

!.2log2=12 >
2log

!2

2

=   So D is out, too. ( ) !
22 xx x

≤







2
!log2

xx
x

≤





⇔log , but if we 

compare pair-wise the first 
2
x  multiples of 

xx








2
and , then we can think about !x











2
,

2
xxx











−


 ,,1

2
xx … 

−





 ,

2
,, xx , so the second term is always greater than or equal to the 

first, and thus !x
2
x x

≤





  for all integers x>1.  Thus we get B. 
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23) Evaluate: log  
 

(A)  

16log32 88 −

3
4  (B) 

3
1  (C) 

4
3  (D) 

4
5  (E) NOTA 

3
12loglog16log32log 888 ===−

16
32

8 , since 2 is the 3rd root of 8, so we get B. 

24) If 
3
2log =xy , what is log ? 

 

(A)  1 (B) 

yx

3
2  (C)  

2
3  (D) 2log  (E) NOTA yx

y
x
yy

xx
x

c

cc

c
y log

1
log
loglog

3
2

====

log
log

1 , so 
2
3log =yx , which is C. 

25) Which of the following is equivalent to
3log

12log

2

4 ? 

 

(A) 
4log1

12log

3

4

−
 (B) 

2
1

3log2

+
1  (C) 1

3log2

+
1  (D) 

3
144

2log  (E) NOTA 

2
1

3log
12log

3log
1

4log
2log

3log
1

3log
3log

3log
1

3log
3log4log

3log
12log

2
4

23

3

22

4

22

44

2

4 +=+=+=+=
+

= , 

which is B.  Implicitly, twice we used the equality ,
log

1log
a

b
b

a =  obtained by the following 

rearrangement:  
a

b
aa

bb
b

c

cc

c
a log

1

log
log

1
log
loglog === . 

26) Solve for y:  y=125log
3
2

5  

 
(A)  3 (B)  1 (C)  5 (D)  2 (E) NOTA 
 

23
3
2125log

3
2

5 =•==y , which is D. 
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27) Which of the following is equivalent to c
d

a
ln

? 
 

(A) 
a

c
d






 ln  (B) d

a

a ln

lnc  (C) c

a

a ln

lnd  (D)  
a

c 
d




ln  (E) NOTA 

 

( )
c

a

a

d
cdacdaacd

a
c
d

ac
d

a
d

e
eeeeeea c

a
aac

d

ln

ln

ln

ln
lnlnlnlnlnlnlnlnln

lnln
lnln

ln

ln
lnlnln

======= −−−








, which is C. 

28) If x and y are positive, then ==−
x
yyx loglog

yx

log  

 
(A)  0 (B)  1 (C)  log  (D) log y  (E) NOTA 
 

2

x
yyx

y
x loglogloglog =−= , but log is a one to one function, so ,

x
y

=
y
x

0

 so , but 

since both are positive, x=y.  Thus 

22 yx =

logloglog log =−=− xxx y , which is A. 

29) Simplify:  
15

5
12

3
5

x

xx 
















 

 

(A) =
15

4

x
x  (B) 15

11

x  (C)  x  (D) x  (E) NOTA 

 

4 5

415
13625

15
1

15
36

15
25

15

5
12

3
5

xx
x

xx

x

xx
==


















=
















−+

, which is C. 

30) Solve for x: log  
 
(A)  25 (B)  2 (C)  4 (D)  5 (E) NOTA 
 

, 
which is D. 

4125log5 =+ xx

5log5log35 =+ xxx 5515log4125log5log5loglog5log4 13 ==⇔=⇔=+=+= xxxxxx



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

 

31) Given that ( ) 442
2

2

254
+++ =

xxx18 , solve for x. 
 
(A)  2 (B)  {4,2} (C)  3 (D)  {5,3} (E) NOTA 
 

( ) ( ) ( ) 43442
422

2
2

2
2

232541823
++++

++






===







xxxx
xx

, so we get 

( ) ( ) 1238422323 22123842 22

⇒+=++⇒=
+++

xxx
xxx ( ) 202044 22 =⇒=−⇒=+− xxxx

So we get A. 

32) Solve for x:   
 
(A)  81 (B)  27 (C)  64 (D)  192 (E) NOTA 
 

, which is A. 

( )( ) 1logloglog 322 =x

( )( ) loglog1 323 ⇒= xx ( ) 81342log2logloglog 42
322 ==⇒==⇒= xx

33) Solve for x:  10  
 
(A) ±10  (B) ±

10logloglog 10
2

10 m
x mc mc +=

cm cmlog  (C) ± log  (D) ± log  (E) NOTA 
 

mc cm

( )

( )

( ) mm
c

mx

mcm
ccc

mcmc

cc
m

mmm

c
mmm

mcm

x

x
m

log
log

log

loglogloglog10loglog

10loglog10logloglog

1010

2102

101010

log
1010

2

logloglog10logloglog

2
10

10
2

1010

⇔==

⇔+

==+

++

x

x
c m

x

m

log

10

log

log

2

2

±=

⇔

=



c
m

m
c

m

c

m

m

log

log

log

log

10

=

=

=



⇔

c

m
x

cx

log
log

10

10

2
10

+

+

=

cm

m

m

log

log

10

=

+

⇔

 

This gives us C. 

34) , and log   Solve for x with respect to z: 
 

(A)  

yx y = .3 zy =

z
z

33  (B)  z
z  (C)  

3
z

z
1010  (D) z

z  (E) NOTA 

 
10

xxzxxzxz zzz
z

z
z =⇒=⇒==⇒=⇒ 3

33
3

3
3 3log

3
log3logxy yz ==3y =3log , which 

gives us A. 
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35) If x > 0, which of the following is always less than ( )xx+4 ? 
  I.  4 
  II.  1 
  III. 4  
  IV.  2 
 
(A)  I, II, III, & IV  (B) II & IV only 
(C)  II only  (D) I,II, & III only  (E) NOTA 
 

for all x>0, so it is sufficient to show 

1+x

14421 +<<< x ( )xx+< 41  for all x>0, and ( )xx+≥ 42  
for some x>0, to show that it is C.  But ( ) ( xx x

x +<+< + 4log14 4

x=

) xx =x+4=⇔ log0

1

1 , which 
is given.  Additionally, we have  

.  Consider ( )x x ⇔+< 42 ( )x x
xx +++ 4log 44 < log2 =x .  Then xx =<=+ log2log4 125 , 

so C is the correct choice. 

36) Given that , solve for y with respect to x. 
 

(A)  x (B)  1  (C)  

xy xx x =log

3x+
x

x 
x x ⇒=





 1   (D)   (E) NOTA 

, which is D. 

xx

x
x

yxy xyxxx xx === logloglog
x xlogx y =⇒ log

37) If a, b, and c are rational and , evaluate 100001025250 =cba cba ++ 23 . 
 
(A)  3 (B)  4 (C)  1 (D)  5 (E) NOTA 
 

, so by unique  
factorization, we get 3

( ) 4421323 52552525 =••=+++ bacacba

2
( ) 1000010252502 =cbac

4=+ c+ ba , which is B. 

38) What is the sum of all the positive integral factors of 1280? 
 
(A) 3293 (B)  2576 (C)  4346 (D)  3066 (E) NOTA 
 

, so the sum we want is 521280 7=
( ) ( ) 3066)511(61261251252 8887

0
==−=−+−=

=i
i27

0
+∑∑=i

i , which is D. 
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39) How many real roots does the equation  have? 
 
(A)  4 (B) 3 (C) 2  (D)  1 (E) NOTA 
  

44 16ex =

( ) ( ) ( )e2 2 ⇔= exxexeex 22216 222444 ±=⇔±=⇔== , so there are 2 real roots, which is 
C. 

40) Evaluate:  "+++ 132132132  
 

(A) 11 (B)  6 (C)  12 (D)  
6
91  (E) NOTA 

 

consider "+++= 132132132x , then xx +=++++= 1321321321321322 " , 
so , but a negative solution does not make sense, so we get 
a single solution of 12, which is C. 

( )( ) 01321112 2 =−−=+− xxxx


