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1. a 0 a 1 f (x) ax a  
(1) a 1                             (2) 0 a 1  
 
 
 
 
 
 
 
 
 
(3) ( 0 ,  )  

 
2. f (x) ax  

(1) a 1 x1 x2 ⇔ ax1 ax2  
0 a 1 x1 x2 ⇔ ax1 ax2  

(2) x  
(3)  ( 0 , 1 )  
(4) y ax y a x y  
(5) y ax AB  
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3.  
(1) f (x) cax f (0) c

x h x h
( )

( )
f x h

f x
+

ah  

( ) a 1 f (x) ah 0 a 1 f (x) 
ah  

(2) y ax c⎯⎯⎯⎯⎯→  y cax ( c  ) 

 a 1 0 a 1 

c 1 

  

0 c 1 
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 2 10  
(  ) 1. ( 0.3 )1.2 ( 0.3 )  

(  ) 2. 
11 1
32 43 3 3  

(  ) 3. ( 0.2 ) a ( 0.2 ) b a b  
(  ) 4. y k y 2x  

(  ) 5. 
0.3 0.72 2

2
2  

 1. 0 a 1 x1 x2  a x1 a x2  ( 0.3 )1.2 ( 0.3 ) 
2. y 3x  
3. y ( 0.2 ) x (0.2)a (0.2)b  a b  
4. y 2 y 2x  

5. y 2x
0.3 0.72 2

2
0.3 0.72 2 2⋅ =  
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 10 80  
 1.  

 

 x 0 1 2 3 

f 1 (x) 0.5 1 2 4.5 

 x 0 1 2 3 

f 2 (x) 8 16 32 64 
 

 x 0 1 2 3 

f 3 (x) 50 40 32 25.6 

 x 0 1 2 3 

f 4 (x) 3 4 11 18 
 

 x 0 1 2 3 

f 5 (x) 0.3 0.9 2.7 8.1 

 x 0 1 2 3 

f 6 (x) 55 40 25 10 
 

                          
x 0 1 2 3  

 f2 (x) f3 (x) f5 (x) f2 (x) f3 (x) f5 (x)  
 f4 (x) f6 (x) f4 (x) f6 (x)  

 
 
 
 
 
 
 2. y 10x 1 90

 ( a , b )  P.45 
 y 10x 1⎯⎯⎯⎯→  y 10x 1 90⎯⎯⎯⎯⎯→  y 10 x 1 90  

 ( a , b )  

1

10
10 90

a

a

b
b −

=
= +

a 2 b 100  

 ( 2 , 100 )  
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 3. ( )0.7 xy = ( )0.51.3100.7 ( ) 0.49
7

a b c−= = =  

 0.7                2 

( )
1
20.7 0.7a = =  

1.3 1 1.3 1.310( ) ( (0.7 ) ) (0.7 )
7

b − − −= = =  

( ) ( ) ( )0.5 2 10.50.49 ( 0.7 ) 0.7c = = =  

( )0.3 xy = x y  
a c b> >  

 
 
 
 
 
 
 
 
 4.  

(1) 32x−1 1
27

( 3  ) 

(2) 3x 5 ( 3  ) 

(3) 52x 3 4( 5) x+ ( 4  )                                 3 

 (1) 32x−1 1
27

 32x−1 3−3  2x−1 −3  x −1  

(2) 3x 5 ⇔ log3(10 )x log510  ( log3 ) x log5  x log5
log 3

 

(3) 52x 3 4( 5) x+ ⇔ 52x
3 4

25
x+

 ⇔ 2x 3 4
2

x +  x 4  

 
 

y

xO

a c
b

2
1 1 1.3

y (0.7)x
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 5.  
(1) 3x 5 ( 3  ) 

(2) ( 0.1 ) 5x−3 1
100000

( 3  ) 

(3) ( 2x 8 ) ( 2x 64 ) 0 ( 4  ) 4 

 (1)3x 5 ⇔ log3 log5(10 ) 10x  ⇔ ( log3) log510 10x  ⇔ ( log3 ) x log 5 

 ⇔ x log5
log 3

 

(2) ( 0.1 )5x−3 1
100000

 ⇔ ( 0.1 )5x−3 5(0.1)  ⇔ 5x−3 5 ⇔ x 8
5

 

(3) ( 2x 8 ) ( 2x 64 ) 0 ⇔ 8 2x 64 ⇔ 23 2x 26 ⇔ 3 x 6  
 
 
 
 
 
 
 
 6. y 5x 10 y 5x 10kx  

(1) k (5 ) 
(2) y 5x  α y 10x  α (5 ) 

 (1)  5 log510  

 5x log5(10 )x (log5)10 x k log5  

(2)  y 5x (log5)10 x log5⎯⎯⎯⎯⎯⎯→ y 10x α log5  

 (m , n) y 5x  ⇔ n 5m log5(10 )m log510m  

⇔  (m log5 , n) y 10x  
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 7. 15
1012  

(1) 45 ( 5  ) 
(2) t f (t) t f (t)  

 ( 5  ) 6 
 (1) 15  

    45 23 8  
      45 8 1012  

(2) t 152
t

f (t) 1012 ( 152
t

) 
 
 
 
 
 
 
 
 8. 131

8 n 131
100

1 ( 

26.64 ≈ 100 ) 
(1) ( 4  ) 
(2) n ( 6  ) 

 (1) m  

n m( 1
2

 ) 8
n 1

100
 

m( 1
2

 ) 8
n 1

100
m ( 1

2
 ) 8

n 1
100

 

 (2) ( 1
2

 ) 8
n 1

100
 ⇔ 2 8

n

100 ≈ 26.64

8
n 6.64 n 53.12 n  54  

n 54  
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 10  
 1.  

(1) 9x 3x 2  0 ( 5 ) 

(2) ( 
4
1  )x

4
5 2 x

4
1 0 ( 5 ) 

 (1) ( 3x ) 2 3x 2  0 ( 3x 2 ) ( 3x 1 )  0  
3x 2 0 
3x 1  0  3x  1  
x  0  

 (2) ( 1
2

 )2x 5
4

( 1
2

 )x 1
4

0 

4 ( 1
2

 )x 2 5 ( 1
2

 )x 1 0 

4 ( 1
2

 )x 1 ( 1
2

 ) x 1 0  

1
4

( 1
2

 )x 1 ( 1
2

 )2 ( 1
2

 )x ( 1
2

 )0 2 x 0  

0 x 2  
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 2 10  

  1. 10 log 3 3  
  2. 3log 55 3=  
  3. log 4 log 3 log 7  

(  ) 4. log2 x  
(  ) 5. x 2log 2logx x=  

 1. 10 log 3 3  
2. 5log 35 3=  
3. log 4 log 3 log ( 4 3 ) log 12  

4. log2
1
4

2  

5. 2log( 3) 2 log( 3)− = − 2log 2log | |x x=  
 

 

1.  
a b a 1 b a b a t t

loga b a b a b
loga ba b  

2.  
x y r  

(1) log x log y log xy  

(2) log x log y log
y
x  

(3) log xr r log x  
3.  

a 0 a 1 b 0 log a b b a  
loglog
loga

bb
a

=  
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 10 80  
 1. x  

(1) 2x 5 x 2         log ( 3  ) 

(2) logx 3 2 x 3         ( 4  ) 
(3) log0.1 x 3 x 0.001         ( 3  )                1 

 (1) x log 2 5  
(2) log x 3 2 x2 3  

   x 0  x 3  
(3) log 0.1 x 3  0.13 x  x 0.001 

 
 
 
 
 
 
 

 2. k p
5
310 32
k

=
2
310 25
p

=  
(1) k k log m m ( 5  ) 
(2) k p ( 5  )                           P.56 P.59 

 (1)
5
310 32
k

=  5 log 32
3
k =   k 3 log 32

5

3
5log (32)

3
5 5log (2 ) log8  

m 8  

 (2)
2
310 25
p

= 2 log 25
3
p =  p 3 log 25

2

3
2log (25)

3
2 2log (5 ) log125  

 k p log8 log125 log1000 3  
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3. ( ) 
(A) log2 ( 3 ) 2 2 log2 ( 3 ) (B) log 3 1 1 

(C) log
(2 )

(2 )a
b

a
b  (D) log( 2) 4=2 

(E) log 5 1 log 2         P.57 P.59 
 (A) log2 ( 3 )  

(B) log 3 1 0  

(C) log
(2 )

(2 )a
b  log 2b 

 log 2a 
 blog 2 
 alog 2 

b
a

 

(D) log( 2) 4  
(E) 1 log 10 log ( 5 2 ) log 5 log 2 log 5 1 log 2  

(C)(E)  
 
 
 
 
 
 
 
 
 4.  

(1) log
36
7 2log 3 log

25
7 4log 2 ( 3  ) 

(2) log3 54 2log3 2 log3 6 ( 4  ) 
(3) log3 5 log25 7 log781 ( 3  )                   3 P.62 

 (1) log ( 
 7 
 36 32  7 

 25 24 ) log ( 25 22 ) log 100 2  

(2) log 54
log3

2log 2
log3

log 6
log3

 

      1
log3

log
 54 6 

 22 
1

log 3
log ( 27 3 ) log3 81 4  

(3) log 5
log 3

log 7
log 25

log81
log 7

log5
log3

log 7
2log5

4log 3
log 7

2  
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 5. A
B

N x A B
f (x) g (x)  

(1) f (x) g (x) ( 5  ) 
(2) t B A 6 t  
    (  ) ( log2 ≈ 0.3010 log3 ≈ 0.4771 ) ( 5  ) 

 (1) f (x) N ( 43
x

) g (x) N ( 44
x

)  
 (2) t B A 6  

N ( 44
t

) 6 N ( 43
t

)  44
t

6 43
t

 

log 4 log6 log34 4(10 ) 10 (10 )
t t

  (log 4) log 6 (log 3)
4 4
t t

 

 t 4log 6
log 4 log3−

4( log 2 log3)
2log 2 log3

≈ 24.91 ≈ 25  

 
 
 
 
 

 6. f ( x ) 3x−2  
( 1 ) y 5 f ( x ) A x (  
     ) ( 5  ) 
( 2 ) A x (  
     ) ( 5  )           P.56 

 (1) 3x−2 5  x−2 3log 5  
 x 2 log35 log39 log35 log345  

 (2) x log345 log 45
log3

≈ 3.464 ≈ 3.46  
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 7. (1) a 10n  ( 
16
1  ) 200 ( a  

     ) ( 5  ) 

 (2)  ( 
16
1  ) 200 0 0  

    ( 5  ) 7 

 (1) ( 1
16

 ) 200 a 10n  log ( 1
16

 ) 200 n log a  

200 log 16 ≈ 240.824 241 0.176 n log a 
n 241 log a 0.176  a 100.176 ≈ 1.4997  

 ( 1
16

 ) 200 1.4997 10 241  

 (2) ( 1
16

 ) 200 1.4997 10 241 

( 1
16

 ) 200 241 0  

   0 1 
 

 
 

 8. na a1 d 1log a  , 3log a  , 6log a
 

(1) a1 d ( 5  ) 
(2) 1log a  , 3log a  , 6log a ( 5  ) 

 (1) na a1 d 
a3 a1 2d a6 a1 5d 

1log a  , 3log a  , 6log a  

2loga3 loga1 loga6  loga3
2 loga1a6 

 a3
2 a1a6  ( a1 2d )2 a1( a1 5d )  a1 4d  

 (2) loga3−loga1
3

1

log a
a

1

1

2log a d
a
+ 4 2log

4
d d

d
+ 3log

2
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 10  
 1. x y z 1 a 0 a 1 logx a 2 logy a 3 logz a 12  

logxyz a  

 logx a 2  log
log

a
x

2  log
log

x
a

1
2

log
log

y
a

1
3

log
log

z
a

1
12

 

logxyz a
log

log
a

xyz
log

log log log
a

x y z+ +
1

log log log
log log log

x y z
a a a

 

log log log
log log log

x y z
a a a

1 1 1
2 3 12

11
12

 

logxyz a
12
11
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1.  
a 0 a 1 x log a x

logax x→  

2.  
(1) f (x) loga x { x | x 0 }  ( 1 , 0 ) 

(2)  
a 1 f (x) loga x f (x)  

x1 x2 0 ⇔ 1x 1log
2

a xa x 2loga xa 0 

         ⇔ 1 2log loga ax x> ( y ax  ) 

0 a 1 f (x) loga x f (x)  

x1 x2 0 ⇔ 1x 1log
2

a xa x 2loga xa 0 

         ⇔ 1 2log loga ax x ( y ax  ) 

             
(3) y log a x y 1log

a

x x  

a 1  
P ( m , n ) y log a x  ⇔ n loga m  

⇔ n loga m 1log
a

m
 

⇔ ( m , n ) y 1log
a

x  
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(4)  
a 1 y log a x  (  )  
0 a 1 y log a x  (  )  
( AB  )         ( AB  )  

          

3.  
f (x) 2x g (x) log 2 x f (x) 10x

g (x) log 10 x L y x  

   
   

 

 



 
31 

 2 10  
  1. f (x)= log x f (5) f (3)  
  2. y 2log x A , B AB  
  3. y 2log x y 2x y x  

(  ) 4. y 2log x y 2log (4 )x  
(  ) 5. y log x y 2log x  

 1. f (x) log x  
2. y 2log x  

 
3. y 2log x y 2x y x  
4. y 2log (4 )x 22 log x+ y 2log x 2  

y 2log (4 )x  

5. y 2
loglog
log 2

xx =  

y logx 1
log 2

y 2log x  

 
 10 80  
 1.  

(1) 5log 3 1 5log 0.5 0 ( 3  ) 
(2) 0.5log 0.4 1 0.5log 5 0 ( 3  ) 
(3) 2log 3 0 0.5log 0.3 1 ( 4  ) 1 

 (1) y 5log x  

1 5log 5 5log 3 0 5log 1 5log 0.5 1 

 (2) y 0.5log x  

0.5log 0.4 >1 0.5log 0.5 0 0.5log 1 0.5log 5 0.5log 0.4  

 (3) y 2log x  

0.5log 0.3 2
1log

0.3 2log 3 1 2log 2 0 2log 1  

 0.5log 0.3  
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 2. y 2log x               A3 

(1) y 1
2

log
2
x ( 5  ) (2) y 2log ( 1)x − ( 5  ) 

 

 (1) y 1
2

log
2
x   (2) y 2log ( 1)x −  
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 3.  
(1) ( )

2 2log 2 7 log 2x x+ − = ( 5  ) 
(2) log(2 ) log( 4) 1x x+ − = ( 5  ) 2 

 (1) ( )2 2log 2 7 log 2x x+ − = 2 2
2 7log log 4x

x
+ = 2 7 4x

x
+ =  

 x 7
2

(  ) x 7
2

 

 (2) log (2 ) log ( 4) 1x x+ − = log 2 ( 4) log10x x − =  2x ( x 4 ) 10 

 x 5 −1 ( −1  ) x 5  
 
 
 
 
 
 
 
 

 4.  
(1) log ( 2 4) 1x − ( 5  ) 
(2) 1 1

5 5

log log ( 4) 1x x+ − − ( 5  ) 3 

 (1) ( )log 2 4 1x −  ⇔ 
2 4 0
log (2 4) log10

x
x

−
−

 ⇔ 
2 4 0
2 4 10

x
x

−
−

 ⇔ 2 x 7  

 (2) 1 1
5 5

log log ( 4) 1x x+ − −  

⇔ 

1 1
5 5

0
4 0

log ( 4) log 5

x
x

x x
−

−
 ⇔ 

0
4 0

( 4) 5

x
x
x x

−
−

 ⇔ 4 x 5  
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 5. ( ) logaf x b x+ 4  

x 
1
8

 1
2

 2 8 

( )f x  8−k p k p−4 

  
(1) ( )f x ( 5  ) 
(2) k p ( 5  ) 2 

 (1) f ( 1
2

) p f (8) p 4  

1log
2ab p log 8 4ab p  

1log log 8 4
2a a

1log 4
16a  a4 1

16
 a 1

2  

f ( 1
8

) 8 k f (2) k 1
2

1log 8
8

b k 1
2

log 2b k
 

 2b 3−1 8  b 3 f (x) 1
2

3 log x  

 (2) k f (2) 2 p f ( 1
2

) 4  

 6. t T (t)   
T (t) α 3kt 4 (°C)  

 184°C 5 94°C  
(1) α k ( 5  ) 
(2) (1) k 15 ( 5  ) 
    (  )                               P.76 

 (1) T (0) α 4 184 180α  
T (5) α 35k 4 94 

180 35k 90  

 35k 1
2

 5k 3log 0.5  k 3
1 log 0.5
5

 

 (2) 35k 1
2

 3k
1
51( )

2
 T (t) 180 51( )

2

t

4 

T (15) 180
15
51( )

2
4 ≈ 26.5 ≈ 27 (°C) 
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 7. f (x) 23log 4x + f (x) A ( m , n ) , B ( r , s ) m r

AB 3 AB 10 A , B  

 f (m) n f (r) s 2

2

3log 4
3log 4

m n
r s

+
+

         A7
 

 n s− 2 23(log log )m r−  n s− 23log m
r

 

AB 3 AB 10  

3n s
m r

−
−

2 2( ) ( ) 10m r n s− −  

3
1

n s
m r

−
−

2log 1

1

m
r

m r−

2

1

m
r
m r−

2
1

m
r

7
4

n
s

 

A ( 2 , 7 ) , B ( 1 , 4 )  
 

 8. x 2 y 10log x y 2log x P Q
x 10 y 10log x y 2log x R S  

(1) QS ( 5  ) 
(2) PQSR ( 5  ) ( log2 ≈ 0.3010)  

 (1) P ( 2 , log102 ) Q ( 2 , log22 ) S ( 10 , log210 ) R ( 10 , log1010 ) 

QS 2 2log 10 log 2
10 2

−
−

2log 5
8

 

 (2) PQSR 1 ( ) (10 2)
2

QP SR+ −  

QP SR+ ( 1−log102 ) ( log210−1 ) ( 1−0.3010 ) 1 0.3010
0.3010
−  ≈ 2.99  

PQSR 1 ( ) (10 2)
2

QP SR+ − 12  
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 10  

 1. f (d) P ( 1− 48
d−

) d
P  

(1) 4 ( 4  ) 
(2) 95% ( 6  ) 
    ( log2 ≈ 0.3010)  

 (1) (4)f
P

1−8−1 7
8

87.5%  

 (2) n 95%  

 1 48
n−

0.95 48
n−

0.05  

 ( ) log8 log 0.05
4
n− =

  

( )(3log 2) 1 log 2
4
n− = − −  

 n 4(1 log 2)
3log 2
+ ≈ 5.76 ≈ 6 (  )  
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