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1. ���  3
2. ���  4

�����	
  a = 248 = (24)12 = 1612

b = 336 = (33)12 = 2712

c = 524 = (52)12 = 2512

��	
�  a < c < b  ∴ 1
a > 1

c > 1

b

3. ���  1
4. ���  4
5. ���  108
6. ���  1
7. ���  4
8. ���  1.5

�����	
 ���  8
1
x = 27

1
y = 36

1
z = k

8
1
x = k → 8 = kx (1)

27
1
y = k → 27 = ky (2)

36
1
z = k (3)

(1) × (2) , kxky = (8)(27) = (23)(33) = 63

���  k  ��	�  (��ก!"ก�#  (3))kx+ y = 63 , 36
1
z

(36
1
z )x+ y = 63 → (62)

x + y
z = 63 → 2


x + y

z

 = 3

∴ x + y
z = 3

2
= 1.5

1



9. ���  2
�����	
 ������
  


1

4



x
+ 


1

2



x − 1
+ a = 0 → 


1

2



2x
+ 2


1

2



x
+ a = 0



1

2



2x
+ 2


1

2



x
+ 1 = 1 − a → 




1

2



x
+ 1


2

= 1 − a

��กก#�&  '��  x ∈ R+

�()�(*� 0 < 

1

2



x
< 1 1 < 1 − a < 4

1 < 

1

2



x
+ 1 < 2 0 < − a < 3

    1 < 



1

2



x
+ 1


2

< 4 0 > a > −3

∴ a ∈ (−3, 0)

�������  ��ก  ∴ a < 0  ��
+  ,(�-�. 3, 4  �0*)

1

4



x
+ 


1

2



x − 1
+ a = 0

123��	ก��
+
4.)���  ,(�-�. 1  �0*)  ∴ ,.�-�. 2x = 1,

1

4
+ 1 + a = 0 → a = − 5

4

10. ���  469
11. ���  3

�����	
 ���  �56��(log2x)3 + 12 log2x = 7(−log2x)2 , log2x = A

A3 + 12A = 7(−A)2 → A3 − 7A2 + 12A = 0 → A(A2 − 7A + 12) = 0

A(A − 4)(A − 3) = 0 → A = 0, 4, 3 → log2x = 0, 4, 3

,#	�78�,.��4�	  x  =  1  �;�6"
6��x = 20, 24, 23 → x = 1, 16, 8

∴ <4�	ก78�,.�  = 16 + 8 = 24

12. ���  2
13. ���  20
14. ���  2

�����	
 x2 + 2xy = log xx + 2 log xy → x2 + 2xy = x log x + 2y log x

x(x + 2y) = (log x)(x + 2y) → x(x + 2y) − (log x)(x + 2y) = 0

1�=>.)��ก  ��
+(x + 2y)(x − log x) = 0 x − log x ≠ 0

�()�(*�  x + 2y = 0 → x = − 2y → x
y = − 2

∴ 2
x
y = 2−2 = 1

4

y

x
(0,1) y = (   )1

2
x

2



15. ���  4
�����	
 ���  log2x + 2 logx2 = 3

2
log2



8

2

 , log2x = A , logx2 = 1

A

�56��  A + 2


1

A

 = 3

2
log22

2 → A + 2

A
= 3 → A2 + 2 = 3A

A2 − 3A + 2 = 0 → (A − 2)(A − 1) = 0 → A = 2, 1 → log2x = 2, 1

∴ ,#	�78�,.��4�	�;�6���(*)7@
x = 22, 21

∴ <4�	ก78�,.�  = 4 + 2 = 6

16. ���  5
17. ���  1
18. ���  68

�����	
 ��ก  ���  �56��logyx + logxy = 10

3
logyx = A

A + 1

A
= 10

3
→ 3A2 + 3 = 10A → 3A2 − 10A + 3 = 0

(3A − 1)(A − 3) = 0 → A = 1

3
, 3 → logyx = 1

3
, 3

∴ �#=.  x = y
1

3 x = y3

ก#AB�B>  1  �����  xy  =  256  �56��x = y
1

3

y
1
3y = 256 → y

4
3 = 28 → y = (28)

3
4 = 26 = 64

∴ �()�(*�  x = y
1

3 = (64)
1

3 = 4 x + y = 4 + 64 = 68

ก#AB�B>  2  �����  xy  =  256  �56��x = y3

y3y = 256 → y4 = 28 → y = 22 = 4

∴ �()�(*�  x = y3 = 43 = 64 x + y = 64 + 4 = 68

19. ���  5

3



20. ���  3
�����	


A : log( x + 1 + 5) = log x B : log2(3x) + 1

2
log2(9x) + 1

3
log2(27x) − 1

3
log2x = 3

x + 1 + 5 = x log2







(3x)(9x)
1
2 (27x)

1
3

x

1
3







= 3

x + 1 = x − 5 (3x)(3x
1
2 )(3) = 23

x + 1 = x2 − 10x + 25 x
3

2 = 

2

3



3

x2 − 11x + 24 = 0


x

3
2




2
3

= 



2

3



3 



2

3 → x = 4

9

(x − 8)(x − 3) = 0

∴ x = 8, 3

∴ <47@A  A ∪ B = 8,
4

9
→ = 32

9

21. ���  2
�����	
 a log250 5 + b log250 2 = 3 → log250 5a + log250 2b = 3

log250(5a 2b) = 3 → 5a 2b = 2503 = (53 × 2)3 = 59 23

�56��    ∴a = 9 , b = 3 a + 2b = 9 + 2(3) = 15

22. ���  1
�����	
 ก. g(x) = f(9 ⋅ 2x) = log2(9 ⋅ 2x) = log29 + log22

x

123�ก#�&1!��,#)g(x) = (log29) + x

-. h(x) = 9 ⋅ 2f(x2 + 1) = 9 ⋅ 2log2(x2 + 1) = 9(x2 + 1)

123�ก#�&#@2��#�C�4�h(x) = 9x2 + 9

23. ���  2

�;�6"
6��

4



24. ���  3
�����	


log 1
2

(x + 1) + 2 log


1

2



2 (x + 2) − log 1
2

(9x − 3) ≤ 0

log 1
2

(x + 1) + log 1
2

(x + 2) − log 1
2

(9x − 3) ≤ 0

log 1

2




(x+ 1)(x + 2)
9x− 3


 ≤ 0 → (x+ 1)(x+ 2)

9x − 3
≥ 


1

2



0

(x + 1)(x + 2) ≥ 9x − 3 → x2 + 3x + 2 ≥ 9x − 3

x2 − 6x + 5 ≥ 0 → (x − 1)(x − 5) ≥ 0

1)=>.�6-�4()    �45    �45  log : x + 1 > 0 x + 2 > 0 9x − 3 > 0

     x > − 1 x > − 2 x > 1

3

�()�(*�  x > 1

3

∴ S1 = (1

3
, 1] ∪ [5, ∞)

∴ S1 ∩ S2 = {1, 5, 6, 7, 8, 9, 10}

25. ���  2
�����	
 22x − 2x ⋅ 22 − 2x ⋅ 2

1

2 + 32 > 0 → 22x − (4 + 2 )2x + 4 2 > 0

(2x − 4)(2x − 2 ) > 0

��� 2x − 4 = 0 → 2x = 4 → x = 2

2x − 2 = 0 → 2x = 2 → x = 1

2

∴ !"�;0ก�B>123��8��	�1,D"��   7=.  1, 2R − A

1 5

11
3

5

21
2

21
2

A

R - A

5



26. ���  1
�����	
 log x(x − 15) ≤ 2 → x(x − 15) ≤ 102 → x2 − 15x − 100 ≤ 0

(x − 20)(x + 5) ≤ 0

1)=>.�6-  x(x − 15) > 0

�8�78�,.��B>6��  Intersect  ก(�1)=>.�6-  �56��

x ∈ [−5, 0) ∪ (15, 20]

∴ S = {−5, −4, −3, −2,−1, 16, 17, 18, 19, 20}

*********************
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