
Logs & Exponents  Solutions   State Mu Alpha Theta Convention 2003 
 
1)  B:  :   (2x + 27) ln 23 = ln 1980  : x =  198023 272 =+x ( ) 23ln223ln271980ln ÷−

          :  3 :    725.003.20log3 =y y03.20725.0 = 03.20)3( 725.0 ÷=y
    18.12)1107.0()2895.12( −≈+−≈+ yx

2)  A:   ( ) nyx
7

23 :  7 is the power and n is the root 
 
3)  C:   log :  both are log base 6, so  5(2y - 3) = 25:  y = 4   25log)32(5 66 =−y
 
4)  C: :   :    x353 log125log5log =+ x353 log5log35log =+ x3

3
33 log3log5log =+

 all log base 3, therefore:  x = (5)( ) = 135 33
 
5)  D:   0083.110 0036. ≈
 

6)  A: ( )3 83 54
−

≈  0.0098 =  17  
 

7)  C: 
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:  log of the top - log of the bottom, finally bring down exponents in front of the logs.  

 

8)  ( E, ):  )4( xx xex )(ln 8 :   :  xex )(ln 4 xex )ln4(  
 
9)  D: log 9 = r & log 5 = s, log 450=:  log 450 = log (10*9*5) = log10+log9+log5= 1 + r + s  
 
10)  B:  : x = ln ( y - 1 ) :  y = e  : R(36) = e   )1ln( −= xy 1+x 136 +
 

11) A:  First, foil the top: 
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− , change of base formula    .loglog yx xy −

 

12)  A:  ( )49
27
1 += x :  3 :  -3 = 2(x + 4) : 

( )423 3
+− =
x

2
11−

=x  :  A = 11, B = 2:  A + B = 13 

 

13)  D:   ( ) 8
2
1 1 −= +xey :  for x intercept(s) solve y = 0, get 16  or    )1( += xe 116ln −=x

 for y intercept(s) solve x = 0, get  8
2
1

−= ey  :  [ ln 16 -1 + 8
2
1

−e   -4.87 ] ≈

14)  B:  2log 5 + 3log x -+2log y:    23232 25logloglog5log yxyx =++
 
15)  A:    : as a property b :  x = 32  32log44 xxb =log

 



16)  C:   :  :  This yields tests points of  -5, 1, and 5 (1 because you cannot divide by 
zero):  bases must be in the interval ( 0, 1) U ( 1,  ):  Only interval that works is between 1 and 5.  
When x is less than 1 but greater than 0 you left side being negative and when x is 5 or greater the left 
side is equal to and then less than 2.  

225log >x 252 <x
∞

 
17)  ( E, 7 ):  log :  log :  (x-5)(x+2)=18: 18log)2(log)5( 333 =++− xx 18log)2)(5( 33 =+− xx

 :  -4 will not work therefore the only solution is 7.  0)4)(7(2832 =+−=−− xxxx
 

18)  B:  :  :  ( : : 
228

)()( 6342 CABABC
yxyx = )( 2xyzLet =

228
)() 32 CABABC

zz =
22242 CABABC zz =

 therefore  2 :  Divide both sides by 24ABC:  BC = 2224 CABABC =
12
1  

 

19)  D:   :  2)1(log)57(log 22 =+−− xx 2
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x
x :  ( 7x-5 ) = 4( x+1 ):  x = 3  

 
20)  C:  2003.2004 = :  , sum of digits = 21 )12)(02003.0(xe 21.1575≈x
 

21)  D:   )12()
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005.01(520 x+= :   16772:3.277 =++≈x
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23)  D :  :  true when x > x + 5, never...  )5log(log +> xx
 

24)  B:  :  (x + 1)ln9=(2x)ln8:  xx 21 89 =+ 4211120.1
9ln8ln2

9ln
=++=≈

−
=x  

 

25)  C:  ( )3732 yx  :   21338 yx :  Power to a power makes you multiply  
 

26)  B:   :   2004 log 2003 then round up the next integer = 6617  20042003
 

27)  ( E,  ):  ),5()4,( ∞−−∞ ∪
16

)152log()(
2
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x

xxxf :  From the top; the domain of a log must be greater 

than zero.  From the bottom, the value inside the radical must be greater than zero to accommodate both 
division by zero and not allowing negative values under a radical.  > 0: therefore  
x < -3 and x > 5.  :  (x - 4)(x + 4) > 0: therefore  x < -4 and x > 4.  Combining both parts 
together and taking the more restrictive answer yields:   
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28)  B:  :   b<0 implies that b can be negative and values less than 0 only work for even 
exponents.  As an example lets let b= -3, (-3)^0 = 1 while (-3)^2 = 9 which is increasing at best.  Also the 
values where x is odd do not work at all, therefore b must be less than one as well as greater than zero.  

xbxf =)(

 

29)  D:   








))((
log

4

2

ED
BC

R8  :   :  Find  M + A + T + H. EHDTCABM RRRR loglogloglog −−+

 )log
4
1loglog2(log8 EDCB RRRR −−+ =  8   EDCB RRRR log2log8log16log −−+

 M = 8, A = 16, T = -8, H = -2:  M+A+T+H= 14 
 
30)  B:   :   :  e :  :  2x lne = ln5: 0454 24 =−+ xx ee 0)5)(9( 22 =−+ xx ee 092 ≠+x 52 =xe

 
2
5ln

=x 80.804. =≈ , sum of digits is 8. 

 


