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°. �log3 4, log3 5� ¢. �log4 3, log5 3�

§. �log5 3, log4 5� ß. �log3 4, log5 3�

35. ‡´µ§”µÕ∫¢Õß ¡°“√ 4
2x�1

 � 16  �  65(4
x
) §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. ��1, �2� ¢. ��1, 2�

§. �1, �2� ß. �1, 2�

36. ‡´µ§”µÕ∫¢Õß ¡°“√ 3
2x�3

 � 55  �  28(3
x
 � 2) §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. ��3, 1� ¢. �3, 1�

§. ��3, 0� ß. �3, 0�
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37. ‡´µ§”µÕ∫¢Õß ¡°“√   2 5 2 12 2x
x

�
  �   � ( )  §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. �0, �1� ¢. �0, �2�

§. �0, �3� ß. �0, �4�

38. ‡´µ§”µÕ∫¢Õß ¡°“√ 4
2x

  �  2
2x�1

 � 8 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. �1� ¢. �1, 0�

§. �1, �2� ß. �  �

39. ‡´µ§”µÕ∫¢Õß ¡°“√   2 2 2x x
 �   �  

�  §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. �  � ¢. �0�

§. �1� ß. �2�

40. ∂â“ (�4)
2x

  �  
  
�

1
4
 ·≈â«§à“¢Õß (16)

�3x ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È

°.
  
�

1
2

¢. 1
4

§. 1
64

ß. 64

41. ‡´µ§”µÕ∫¢Õß ¡°“√ 2
3x

 � 14�2
2x

 � 56�2
x
 � 64  �  0 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. �1, 2� ¢. �1, 3�

§. �2, 3� ß. �1, 2, 3�

42. ‡´µ§”µÕ∫¢Õß ¡°“√ 8�2
4x

 � 54�2
3x

 � 101�2
2x

 � 54�2
x
 � 8  �  0 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. ��1, �2� ¢. �1, 2�

§. ��1, 2� ß. ��1, �2�

43. §à“¢Õß x „π ¡°“√ 
  

1
2

1 4

 




� x

  �  (25)
3�2x Õ¬Ÿà„π™à«ß„¥µàÕ‰ªπ’È ‡¡◊ËÕ°”Àπ¥„Àâ log 2  �  0.30103

°. (0, 0.91) ¢. (0.9, 1.0)

§. (1.0, 1.2) ß. (1.2, 1.4)

44. ∂â“ ( )x x
 �  x

3 ·≈â« x ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. 1 ¢. 6

§. 1 ·≈– 2 ß. 1 ·≈– 6

45. §à“¢Õß x „π ¡°“√ 6
3�4x

 � 4
x�5

  �  8 Õ¬Ÿà„π™à«ß„¥µàÕ‰ªπ’È ‡¡◊ËÕ°”Àπ¥„Àâ log 2  �  0.301 ·≈–
log 3  �  0.477

°. (1.5, 1.7) ¢. (1.7, 1.8)

§. (1.8, 1.9) ß. (1.9, 2.0)

46. °”Àπ¥„Àâ log 2  �  0.30103 ·≈– log 3  �  0.47712 §à“¢Õß x ®“° ¡°“√ 6
x
  �  10

3
 � 6

�x Õ¬Ÿà„π™à«ß„¥
µàÕ‰ªπ’È
°. (�0.6, 0.6) ¢. (�0.62, 0.62)

§. (�0.6, 0.5) ß. (�0.62, 0.6)

47. °”Àπ¥„Àâ log 2  �  0.3010 §à“¢Õß x ®“° ¡°“√   2 5 2
3 3x x   � 

−
  �  6 Õ¬Ÿà„π™à«ß„¥µàÕ‰ªπ’È

°. [0, 7) ¢. (0, 6.5]

§. [0, 6) ß. (0, 6]



6 1001 TESTS IN MATHS 2

48. ¢âÕ„¥µàÕ‰ªπ’È‰¡à∂Ÿ°µâÕß
°. ∂â“ 5 � log x  �  10 ·≈â« x  �  100,000 ¢. ∂â“ log2[log2(x

3
 � 8)]  �  2 ·≈â« x  �  2

§. ∂â“ log(log x)  �  0 ·≈â« x  �  10 ß. ∂â“ loga 10 loga x  �  loga 1,000 ·≈â« x  �  10
3

49. æ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È
(1) §à“¢Õß x ®“° ¡°“√ (log10 x)

2
  �  log10(x)

2 §◊Õ 1

(2) §à“¢Õß y ®“° ¡°“√ log y � log 9   �  1 §◊Õ 3

¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ¢âÕ (1) ·≈– (2) ∂Ÿ°µâÕß ¢. ¢âÕ (1) ·≈– (2) º‘¥
§. ¢âÕ (1) º‘¥ ·≈–¢âÕ (2) ∂Ÿ°µâÕß ß. ¢âÕ (1) ∂Ÿ°µâÕß ·≈–¢âÕ (2) º‘¥

50. ‡´µ§”µÕ∫¢Õß ¡°“√ log7 49 � log3(27)
x
  �  log10 1 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°.
  

�
2
3{ } ¢.

  
�

3
2{ }

§. ��2� ß. ��1�

51. ‡´µ§”µÕ∫¢Õß ¡°“√ x(log 3,185 � log 65)  �  2 � log 24.01 ‡ªìπ —∫‡´µ¢Õß‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. �log2 4� ¢. �log3 27�

§. �log4 2, log8 2� ß. �log27 3, log81 3�

52. §à“¢Õß x ®“° ¡°“√ log(x � a) � log(x � b)  �  2 log (x � c) ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°.
  

c ab
a b c

2

2
 � 

 �  � 
¢.

  

c ab
a b c

2

2
 � 

 �  � 

§.
  

c ab
a b c

2

2
 � 

 �  � 
ß.

  

c ab
a b c

2

2
 � 

 �  � 

53. ‡´µ§”µÕ∫¢Õß ¡°“√ log3(x � 24)  �  4 � log3 x §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. �3� ¢. �27�

§. �3, 27� ß. ��3, 27�

54. ‡´µ§”µÕ∫¢Õß ¡°“√ 2 log5 x � log5(x � 6)  �  0 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. ��2, 3� ¢. �2�

§. �3� ß. �2, 3�

55. ‡´µ§”µÕ∫¢Õß ¡°“√ 2 log4(x � 1) � log4 x � log4 3  �  2 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. 1
3

3, 


 ¢. 1
3

9, 




§. 1
3


 ß. ��2�

56. ‡´µ§”µÕ∫¢Õß ¡°“√   2 21 log x �   �  2 � log x §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. �3� ¢. �5�

§. �9� ß. �25�

57. ‡´µ§”µÕ∫¢Õß ¡°“√ log10 x  �  log5(2x) §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. 1
10

10, 


 ¢.
1

10
10

2
2, 









§. 1
10


 ß. �10�
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58. ‡´µ§”µÕ∫¢Õß ¡°“√ log10 x
2
  �  log2x 25 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. �5, 10� ¢. 5, 1
10




§. 1
5

10, 


 ß. 1
5

, 1
10




59. ‡´µ§”µÕ∫¢Õß ¡°“√ log3 x � logx 3  �  10
3
 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. �3, 27� ¢. 3, 27{ }

§. 33
  9,{ } ß. 33

  27,{ }
60. ‡´µ§”µÕ∫¢Õß ¡°“√ log2 x � logx 2  �  2.5 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. �2, 2 � ¢. �4, 2 �

§. �1, 2� ß. �1, 2 �

61. °”Àπ¥√–∫∫ ¡°“√ log2 (x � y) � log2 (x � y) � 4

log2 (xy � 2) � 2

§à“¢Õß x � y ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 2 2 ¢. 3 2

§. 4 2 ß. 5 2

62. °”Àπ¥√–∫∫ ¡°“√ (ax)
log a

� (by)
log b

b
log x

� a
log y

§à“¢Õß xy ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°.
  

a b
ab
 � ¢. ab

§. 1
ab

ß. a
b

63. ∂â“ 2 log8 N  �  a, log2 2N  �  b ·≈– a � b  �  4 ·≈â« N ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È

°. 1

216 ¢. 1

215

§. 2
15 ß. 2

16

64. ‡´µ§”µÕ∫¢Õß ¡°“√ (x
2
 � 11)

log 7
  �  5

log 49 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. �6� ¢. ��6, 6�

§. �36� ß. ��6, 36�

65. ‡´µ§”µÕ∫¢Õß ¡°“√ logx 125  �  log10 8x
3 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. �5� ¢. 1
10




§. 1
5

10, 


 ß. 1
10

5, 



66. °”Àπ¥ log 2  �  0.3010, log 3  �  0.4771, log 19  �  1.2788, antilog 2.2873  �  194 §à“¢Õß H „π

 ¡°“√ 3.61  �  
38

1 200
5 H

,
  ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 1,940 ¢. 19,400

§. 194,000 ß. 1,940,000
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67. Ω“°‡ß‘π 8,000 ∫“∑ ‰«â∑’Ë∏π“§“√·ÀàßÀπ÷Ëß‰¥â¥Õ°‡∫’È¬∑∫µâπ√âÕ¬≈– 8 µàÕªï Ω“°‰«â°’Ëªï®÷ß®–‰¥â‡ß‘π√«¡

10,080 ∫“∑ ‚¥¬„™â Ÿµ√ A  �  
  
P r

t

1
100

 � 


 


  ‚¥¬∑’Ë A ·∑π‡ß‘π√«¡ P ·∑π‡ß‘πµâπ r ·∑πÕ—µ√“¥Õ°‡∫’È¬

µàÕªï t ·∑π‡«≈“‡ªìπªï °”Àπ¥ log 8  �  0.9030, log 10.8  �  1.0334 ·≈– log 100.8  �  2.0034

°. 2 ªï ¢. 3 ªï
§. 4 ªï ß. 5 ªï

68. „πªï æ.». 2517 ª√–‡∑»‰∑¬¡’æ≈‡¡◊Õßª√–¡“≥ 37.5 ≈â“π§π Õ—µ√“°“√‡æ‘Ë¡¢÷Èπ¢Õßæ≈‡¡◊Õßª√–¡“≥
√âÕ¬≈– 3 µàÕªï ∂â“ ¡¡µ‘«à“Õ—µ√“°“√‡æ‘Ë¡¢Õßæ≈‡¡◊Õß‡ªìπ‰ª‚¥¬ ¡Ë”‡ ¡Õ∑ÿ°Ê ªïµ“¡Õ—µ√“¥—ß°≈à“« æ≈‡¡◊Õß
®–‡ªìπ Õß‡∑à“¢Õßªï æ.». 2517 „πªï„¥µàÕ‰ªπ’È (°”Àπ¥ log 2  �  0.3010, log 3  �  0.4771 ·≈–
log 1.03  �  0.0128)

°. æ.». 2539 ¢. æ.». 2540

§. æ.». 2541 ß. æ.». 2542

69. √ŸªÕ¬à“ßßà“¬¢Õß 

  

a

b c

a b

a c

−

−

−
−

−

−






























3

2
3

3
2 1

2 36

2 1

2

 � 
 

 §◊Õ¢âÕ„¥µàÕ‰ªπ’È

°. c
7
2 ¢. a c3

7
2

§. b c2
5
2 ß. ac

3
2

70. °”Àπ¥„Àâ log 2  �  0.3010, log 2.691  �  0.4300 §à“¢Õß 2
10

107

2

 

 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 0.02691 ¢. 0.002691

§. 0.0002691 ß. 0.00002691

71. °”Àπ¥„Àâ log 3  �  0.4771, log 6.321  �  0.8008, log 2.53  �  0.4031, log 1.9  �  0.2788, log 2.037  �

0.3090, log 2.555  �  0.4074 §à“¢Õß 
  

3 0 6321 0 0253

19 0 002037

4 3

5
( . ) .

.

 �

 �

 

 

 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 0.2555 ¢. 0.02555

§. 0.002555 ß. 0.0002555

72. °”Àπ¥„Àâ log 1.938  �  0.2874, log 2.183  �  0.3391 ·≈– antilog 1.4370  �  27.35, antilog 1.1913  �

15.54 §à“¢Õß (1.938)
5
 � 21 837 .  ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 24.676 ¢. 24.976

§. 25.679 ß. 25.796

73. ®”π«π 42
42 ª√–°Õ∫¥â«¬µ—«‡≈¢°’ËÀ≈—°

°. 66 À≈—° ¢. 67 À≈—°
§. 69 À≈—° ß. 70 À≈—°

74. °”Àπ¥„Àâ antilog 0.6990  �  5.000 §à“¢Õß 10
3.6990 ‡∑à“°—∫®”π«π„¥µàÕ‰ªπ’È

°. 50 ¢. 500

§. 5,000 ß. 50,000
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75. ∂â“ x
2
log 5  �  log 625 ·≈â«‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ¢âÕ„¥µàÕ‰ªπ’È

°. �2� ¢. ��2�

§. �4, 2� ß. �2, �2�

76. °”Àπ¥ ¡°“√ log8(x � 6) � log8(x � 6)  �  2 ‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. ��10� ¢. �10�

§. �100� ß. ��10, 10�

77. °√“ø∑’Ë°”Àπ¥„Àâ‡ªìπ°√“ø¢Õßøíß°å™—π„π¢âÕ„¥µàÕ‰ªπ’È

°. y  �  b
x
, b � 1 ¢. y  �  b

x
, 0 � b � 1

§. y  �  b
x
, �1 � b � 0 ß. y  �  b

x
, b 	 1

78. °”Àπ¥ ¡°“√   3 4 2 5x x �  �  �  �  2 ¡’§”µÕ∫‡À¡◊Õπ ¡°“√„π¢âÕ„¥µàÕ‰ªπ’È

°. x � 5  �    2 2 5x � ¢. x � 5  �    �  � 4 2 5x

§. x � 5  �    4 2 5x � ß. x � 5  �    �  � 2 2 5x

79. ∂â“ x ·≈– y ‡ªìπ®”π«π®√‘ß∫«° m ·≈– n ‡ªìπ®”π«π‡µÁ¡∫«°·≈â« [ ]xnm mn
   ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. x ¢. x

§. xn
 ß. xm

 

80. ‡´µ¢Õß x ∑’Ë∑”„Àâ ¡°“√ log(x
2
)  �  (log x)

2 ‡ªìπ®√‘ß§◊Õ‡´µ„¥µàÕ‰ªπ’È
°. �0, 1� ¢. �0, 2�

§. �1, 100� ß. �2, 100�

81. ∂â“ loga 32  �  
  
�

5
7
 ·≈â« a ¡’§à“‡∑à“„¥

°.
  
�

1
7

¢. 1
128

§. 27
 ß. 128

82. °”Àπ¥„Àâ log3(log10 x)  �  1 ¥—ßπ—Èπ x
2
3  ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È

°. 1 ¢. 10

§. 100 ß. 1,000

83. °”Àπ¥ log3 5  �  1.4651 §à“¢Õß log27 15 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. 0.4884 ¢. 0.7325

§. 0.8217 ß. 1.4651

84. ¢âÕ§«“¡„¥µàÕ‰ªπ’È‰¡à∂Ÿ°µâÕß

°. logb
x
y







   �  logb x � logb y ¢. logb 

x
y







   �  logb

b
b

b

b

x

y

log

log











§. logb
x
y







   �  logb (b

logb x � logb y
) ß. logb 

x
y







   �  

log

log

 

 

x
y
b

Y

O

(0, 1)

X
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85. ∂â“ b 	 1 ·≈– b
x
 	 1 ·≈â«§à“¢Õß x ∑’Ë‡ªìπ®√‘ß§◊Õ‡´µ„¥µàÕ‰ªπ’È

°. �x��∞ � x � ∞� ¢. �x��∞ � x 
 0�

§. �x�0 
 x � ∞� ß. �x�x 	 0�

86. ¢âÕ§«“¡„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ∂â“ a � 1 ·≈â« y  �  a

x ‡ªìπøíß°å™—π≈¥
¢. ‚¥‡¡π¢Õßøíß°å™—π≈Õ°“√‘∑÷¡‡ªìπ‡´µ¢Õß®”π«π®√‘ß
§. øíß°å™—π‡Õ°´å‚æ‡ππ‡™’¬≈‡ªìπøíß°å™—π 1 – 1 ®“°‡´µ¢Õß®”π«π®√‘ß∫«°‰ª¬—ß‡´µ¢Õß®”π«π®√‘ß
ß. °√“ø¢Õß y  �  log2 x ‡À¡◊Õπ°—∫°√“ø¢Õß x  �  2

y

87. ∂â“ 5
x�1

 � 5
x�2

  �  3,775 � 5
x�1 ·≈â« x ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 30.2 ¢. 25

§. 5 ß. 3

88. ∂â“ (m
4
 � 8m

2
 � 16)

2(x�1)
  �  (m � 2)

8x
(m � 2)

�8 ·≈â« x ¡’§à“‡∑à“‰√

°.
  
�

5
4

¢. �1

§. 3
4

ß. 1

89. °”Àπ¥„Àâ log 2  �  0.3010 ·≈â« log4 0.25 � log2 24
  � log 0.16 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 0.046 ¢. 2.054

§. �1.95 ß. �3.95

90. log3
66

1
11

27 81  { }  ¡’§à“µ√ß°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 7
396

¢. 1
33

§. 23
66

ß. 1
18

91. ‡´µ§”µÕ∫¢Õß ¡°“√ log3(9x � 27) � 2  �  log3(x
2
 � 1) §◊Õ‡´µ„¥µàÕ‰ªπ’È

°. �1, 2� ¢. ��1, 2�

§. ��1.9, 6.4� ß. �1.9, �6.4�

92. ‡´µ§”µÕ∫¢Õß ¡°“√ log(4x � 1) � 2 log x  �  log 3 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. 1
2

1, 


 ¢. 1
3

1, 




§. �1, 2� ß. �1, 3�

93. ∂â“ f(x)  �  9
log9 x

, g(x)  �  log 1
3

x ·≈– h(x)  �  log5(logx x
5
) ·≈â«§à“¢Õß h(a)(f(3) � g(9)) ‡∑à“°—∫¢âÕ„¥

µàÕ‰ªπ’È
°. �1 ¢. 0

§. 1 ß. a

94. §à“¢Õß x ∑’Ë∑”„Àâ log3(log5 125
(x�1)

)
2
  �  2 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 2 ¢. 4
3

§. 1 ß. 1
3
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95. §à“¢Õß x ∑’Ë∑”„Àâ 4
x�2

 � 2(4
x�1

)  �  2
4x §◊Õ¢âÕ„¥µàÕ‰ªπ’È

°. 0 ¢. 0.5

§. 1 ß. 1.5

96. ¢âÕ§«“¡„¥µàÕ‰ªπ’È‰¡à∂Ÿ°µâÕß
°. ∂â“ a 	 0 ·≈– a � 1 ·≈â« y  �  a

x ‡ªìπøíß°å™—π‡æ‘Ë¡
¢. °√“ø¢Õß y  �  5

x µ—¥°—∫°√“ø¢Õß y  �  7
x ‡æ’¬ß 1 ®ÿ¥

§. Õ‘π‡«Õ√å ¢Õßøíß°å™—π y  �  e
x §◊Õ y  �  ln x

ß. °√“ø¢Õß y  �  e
x ‰¡àµ—¥°—∫°√“ø¢Õß x  �  e

y

97. ¢âÕ§«“¡„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. °√“ø¢Õß y  �  a

x
  ‡¡◊ËÕ a  �  0  ºà“π®ÿ¥ (0, 1)  ‡ ¡Õ

¢. °√“ø¢Õß y  �  a
x
  ‡¡◊ËÕ 0 � a  � 1  ‡ªìπøíß°å™—π‡æ‘Ë¡

§. °√“ø¢Õß y  �  a
�x

  ‡¡◊ËÕ a 	 1  ‡ªìπøíß°å™—π≈¥
ß. °√“ø¢Õß log(x

2
 � x)   ”À√—∫∑ÿ°§à“¢Õß x  ∑’Ë‡ªÁπ®”π«π®√‘ß∫«°®–ºà“π®ÿ¥ (1, 0)  ‡ ¡Õ

98. ∂â“ x  �  3  ·≈– (3
�1

)(n
�x2

)  �  
1

3 000 000 000, , ,   ·≈â« n  ¡’§à“‡∑à“‰√

°. 30 ¢. 10

§. �10 ß. �30

99. ∂â“ 2
2x

 � 2
x�1

  �  3  ·≈â« x  ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. log3 2 ¢. log2 3

§. �log2 2 ß. �log 2

100. ¢âÕ§«“¡„¥µàÕ‰ªπ’È‰¡à∂Ÿ°µâÕß
°. ∂â“ log 31  �  1.4914  ·≈â« log 0.031  �  �1.5086

¢. ∂â“ 3
y
  �  128  ·≈â« y  �  7 log3 2

§. ∂â“ x  ‡ªìπ®”π«π®√‘ß´÷Ëß log(x
2
 � 4)  �  0  ·≈â« x  �  5

ß.
  
log5 125 3

2
  �  

101. ∂â“‡Õ°¿æ —¡æ—∑∏å§◊Õ‡´µ¢Õß®”π«π®√‘ß·≈â«‡´µ§”µÕ∫¢Õß ¡°“√ 13
x2�5x�1

  �  
1

169
  §◊Õ‡´µ„π¢âÕ„¥

µàÕ‰ªπ’È

°.
    

5
2

13
2

5
2

13
2

    � �























, ¢.

    

5
2

13
2

5
2

13
2

    � � �























, 

§.
    

� � �
5
2

13
2

5
2

13
2

    























, ß.

    

� � � �
5
2

13
2

5
2

13
2

    























, 

102. øíß°å™—π„π¢âÕ„¥µàÕ‰ªπ’È‰¡à¡’øíß°å™—πÕ‘π‡«Õ√å 
°. �(x, y)�y  �  sin x� ¢. �(x, y) ∈ R

�
 � R�y  �  log5 x�

§. �(x, y) ∈ R � R�y  �  2
x� ß. �(x, y)�y  �    x � 3 , x � 3�

103.   ( )( )10 2 10 10 2 2
1
3

1
3

2
3

1
3

1
3

2
3 �  � �  �  ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 2 ¢. 8

§. 12 ß. 2 1643
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104. ‡´µ§”µÕ∫¢Õß ¡°“√ (3
x
 � 3)

2
  �  3

x
 � 3 §◊Õ —∫‡´µ¢Õß‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. [3, 4] ¢. [�4, �3]

§. [1, 2) ß. (2, 3]

105. ‡´µ§”µÕ∫¢Õß ¡°“√ log(x
2
 � 3x � 4) � log(x � 1)  �  1 ‡ªìπ‡´µ‡¥’¬«°—∫‡´µ§”µÕ∫¢Õß ¡°“√„π¢âÕ„¥

µàÕ‰ªπ’È
°. (x � 5)(x � 1)  �  0 ¢. (x � 14)(x � 1)  �  0

§. (x � 14)(x
2
 � 1)  �  0 ß. (x � 14)(x � 1)  �  0

106. log4�(2 log3[1 � log2(1 � log2 8)]� ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°.
  
�

1
2

¢. log4 9

§. 1
2

ß. 1

107. ‡´µ§”µÕ∫¢Õß ¡°“√ 2
2x�1

 � 3(2
x
) � 1  �  0 §◊Õ —∫‡´µ¢Õß‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. (�4, �3) ¢. (�3, 1)

§. (0, 3) ß. (�1, 2)

108. ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß

°.
  

4 12 92 2x xy y �  �   �  2x � 3y ¢. ∂â“ y
3
  �  27 � x

3 ·≈â« y  �  3 � x

§. ∂â“ (y � 1)
2
  �  4x

3 ·≈â« y  �    2 1
3
2x  � ß.

  

( )

( )

x y

x y

y

x

1
2

1
4 2

5
6

5
9 3

13

9

1
6

−









  �  

109. ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. loga(x � y)  �  loga x � loga y ¢. loga(x

2
 � y

2
)  �  2(loga x � loga y)

§. loga 
x
y a

x
yb

b






















  �  

1
log

log ß. loga c(xy)  �  c loga (xy) ‡¡◊ËÕ c ‡ªìπ§à“§ßµ—«

110. Õ‘π‡«Õ√å ¢Õß �(x, y)�y  �  ln(x � 1)� §◊Õ¢âÕ„¥µàÕ‰ªπ’È
°. �(x, y)�y  �  ln(x � 1)� ¢. �(x, y)�y  �  ln x � 1�

§. �(x, y)�y  �  e
x
 � 1� ß. �(x, y)�y  �  e

x
 � 1�

111. °”Àπ¥ log 2  �  0.3010 ·≈– log 3  �  0.4771 ∂â“ x  �  2 1
3

4

 




t

 ‡ªìπ§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥¢Õß

 “√°—¡¡—πµ√—ß ’∑’Ë‡À≈◊Õ (x °√—¡) „π‡«≈“ t ªï ·≈–∂â“µâÕß°“√„Àâ‡À≈◊Õ “√π’È 1 °√—¡ ®–µâÕß„™â‡«≈“ª√–¡“≥
°’Ëªï
°. 1.86 ªï ¢. 1.94 ªï
§. 2.48 ªï ß. 2.52 ªï

112. ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°.   ( )( ) ( )( )� �   �  4 6 2 2 3

¢.   9 2 14 7 2 2 �   �   � 

§.
  

8 212 343 y x xy    �  ; x ·≈– y ‡ªìπ®”π«π®√‘ß„¥Ê ∑’Ë¡“°°«à“ 0

ß.
  

32 8

2
2 2

34 54

4
x x

x
x x

  

 

 � 
  �   � ; x ‡ªìπ®”π«π®√‘ß„¥Ê ∑’Ë¡“°°«à“ 0
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113. ¢âÕ„¥µàÕ‰ªπ’È‰¡à∂Ÿ°µâÕß
°. §”µÕ∫¢Õß ¡°“√ log(x � 1) �log(x � 1)  �  log(2x � 2) ¡’‡æ’¬ß§”µÕ∫‡¥’¬«

¢. „Àâ log 2  �  0.30 ·≈– log 3  �  0.48 ·≈â« log
27
24



 


  �  0.06

§. °√“ø¢Õßøíß°å™—π y  �  2
x ®–ºà“π®ÿ¥ (0, 1) ‡ ¡Õ

ß. y  �  1
a

x

 


  ‡ªìπøíß°å™—π‡æ‘Ë¡ ∂â“ a 	 1

114. ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ‡√π®å¢Õßøíß°å™—π y  �  log3 x §◊Õ ‡´µ¢Õß®”π«π®√‘ß∫«°
¢. ∂â“ 2

3
  �  8 ·≈â« log8 2  �  3

§. (125)
log

5
 2 ¡’§à“‡∑à“°—∫ 8

ß. °√“ø¢Õß y  �  log x µ—¥·°π Y

115. Õ‘π‡«Õ√å ¢Õßøíß°å™—π f(x)  �  e
x�1 §◊Õ¢âÕ„¥µàÕ‰ªπ’È

°. f
�1

(x)  �  1 � ln x ¢. f
�1

(x)  �  ln(x � 1)

§. f
�1

(x)  �  
1

1ex− ß. f
�1

(x)  �  1
ln  x

116. °”Àπ¥„Àâ 6  �  2.45 §à“¢Õß 
  

18 3
3 2

 � 

 � 
 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 9.8 ¢. 13.8

§. 18.8 ß. 19.8

117. ∂â“ 2
4y

�4
y�3

  �  8
y�1 ·≈â« log27 y ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°.
  
�

1
2

¢.
  
�

1
3

§. 1
3

ß. 1

118. °”Àπ¥ log 3.45  �  0.5378 ·≈– log e  �  0.4343 §à“¢Õß ln 0.0345 ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. �3.37 ¢. �2.67

§. 2.67 ß. 3.37

119. °”Àπ¥ log 378  �  2.5775 §à“¢Õß log37.8 (37,800) ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. 1.902 ¢. 2.902

§. 3.902 ß. 4.902

120. °”Àπ¥√–∫∫ ¡°“√ 
  

3 9

16 8

1

3 2

x y

x y

     � 

 � 

−

− −






 §à“¢Õß x � y ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 1
11

¢. 2
11

§. 3
11

ß. 4
11

121. ∂â“ 2
x
  �  3

y
  �  12

z ·≈â« z ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°.
  

xy
x y � 2 ¢.

  

xy
x y � 2

§.
  

xy
y x2  � ß.

  

xy
y x � 2
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122. §à“¢Õß x ∑’Ë Õ¥§≈âÕß°—∫ ¡°“√ log logx x �  �  �   �  1 8 3 1
2
 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 13
8

¢. 11
8

§. 9
8

ß. 1

123. ‡´µ§”µÕ∫¢Õß√–∫∫ ¡°“√ 

  

log

log

10

4

0

1 1

x
y

xy

y
x xy

 �  � 

 �  � 





























  §◊Õ‡´µ„¥µàÕ‰ªπ’È

°. 1
2

1
2

, 


 










 ¢. 1

2
1, 



 












§. 1 1
2

, 


 










 ß. �(1, 1)�

124. ‡´µ§”µÕ∫¢Õß ¡°“√ x
log y

  �  
y
x









2

 �  (10x)
log x §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. ( , ), ,10 10 1
10

1
10

   


 










 ¢. 10 1

10
1

10
1, , ,   0



 


 


 












§. �(10, 10
2
), (10

�2
, 10

�1
)� ß. �(10

2
, 10), (10

�1
, 10

�2
)�

125. ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß

°.
  
8 1

2
2

3 4 1
3

[(log ) ]  � 
  �  

¢. §”µÕ∫∑—ÈßÀ¡¥¢Õß ¡°“√ log4[log3[log2(x
2
 � 2x)]]  �  0 Õ¬Ÿà„π™à«ß (�2, 4)

§.   log loglog log    a be e
10 10

 �  �  10 ln(a � b) ‡¡◊ËÕ a 	 0 ·≈– b 	 0

ß. 8 loga a a a  � 7 ‡¡◊ËÕ a � 1 ·≈– a 	 0

126. æ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È

(1)
  

( ) ( )

( )

( )2 2 24 2

10 2

2 3 2 1

2

n n

n

+ −
 � 

  �  1 ‡¡◊ËÕ n ‡ªìπ®”π«ππ—∫

(2)
  

ab b
a ab

b
a

 � 

 � 
  �   ‡¡◊ËÕ a 	 0, b 	 0 ·≈– a � b

¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ∂Ÿ°µâÕß‡©æ“–¢âÕ (1) ¢. ∂Ÿ°µâÕß‡©æ“–¢âÕ (2)

§. ∂Ÿ°µâÕß∑—Èß¢âÕ (1) ·≈– (2) ß. º‘¥∑—Èß¢âÕ (1) ·≈– (2)

127. „Àâ A ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ 2
2x�1

 � 3
2
�2

x�1
 � 1  �  0

B ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ log5(x � 3) � log5(x � 1)  �  1

¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. A ·≈– B ¡’®”π«π ¡“™‘°‡∑à“°—π ¢. A � B ‰¡à„™à‡´µ«à“ß
§. º≈∫«°¢Õß∑ÿ° ¡“™‘°„π A � B ‡∑à“°—∫ 3 ß. ∂Ÿ°µâÕß∑—Èß¢âÕ °, ¢ ·≈– §

128. „Àâ x  � log ,1
4

232 3 y+
  �  243 ·≈– log2 2 z  �  2 ·≈â«¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß

°. x � y � z  �  0 ¢. 2x � y � z  �  0

§. 2x � 3y � z  �  6 ß. x  �  y  �  z
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129. ¢âÕ„¥µàÕ‰ªπ’È‰¡à∂Ÿ°µâÕß

°. ∂â“ f(x)  �  2x � 1 ·≈â« f
�1

(x)  �  1
2

(x � 1)

¢. ∂â“ f(x)  �  3 ln x ·≈â« f
�1

(x)  �  e
x
3

§. ∂â“ f  �  �(x, y) ∈ R � R�y  �  2
x� ·≈â«°√“ø¢Õß f

�1 §◊Õ

ß. ∂â“ f  �  �(x, y) ∈ R
�

 � R
��9x

2
 � 4y

2
  �  36� ·≈â«°√“ø¢Õß f

�1 §◊Õ

130. °”Àπ¥ ¡°“√   x x �  �   �   � 1 1 1 §à“¢Õß x
10

3
  ‡∑à“°—∫®”π«π„¥µàÕ‰ªπ’È

°. 5
4

¢. 1

§. 3
4

ß. 1
2

131. °”Àπ¥„Àâ log 2  �  0.30 §à“¢Õß log x ‡¡◊ËÕ x ‡ªìπ§”µÕ∫¢Õß ¡°“√ 4
x
 � 4

x�1
  �  24 ‡∑à“°—∫®”π«π„¥

µàÕ‰ªπ’È
°. 0.20 ¢. 0.40

§. 0.60 ß. 0.80

132. °”Àπ¥„Àâ x  �  18 log2
33

2 2 2   ·≈– y  �  log4(log3(log2 512)) ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. x � y  �  13.0 ¢. x � y  �  13.5

§. x � y  �  14.0 ß. x � y  �  14.5

133. ∂â“ 7
x�y

  �  21 ·≈– 3
2x�y

  �  1 ·≈â« 7
x�1

 � 7
y�2 ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 3 ¢. 10
3

§. 6 ß. 28
3

134. æ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È

(1) ( ) ( ) a a
963 4 963 4

     �  a
4

(2)
  
8 1

3
3
2

108 9 32 3
3

4 �   �  −  

¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ¢âÕ (1) ·≈–¢âÕ (2) ∂Ÿ°µâÕß ¢. ¢âÕ (1) ∂Ÿ°µâÕß ·≈–¢âÕ (2) º‘¥
§. ¢âÕ (1) º‘¥ ·≈–¢âÕ (2) ∂Ÿ°µâÕß ß. ¢âÕ (1) ·≈–¢âÕ (2) º‘¥

Y

O 1
X

f–1

Y

O 3
X

f–1
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135. ∂â“ A  �  
  

x e

e

x

x
  

2

21

1
4( ) � 

  �  











 ·≈– B  �  

  

x
x

  
4
3

3
4



















log

    =  ·≈â«º≈√«¡¢Õß ¡“™‘°∑—ÈßÀ¡¥„π‡´µ A

·≈–‡´µ B ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. 0.01 ¢. 0.1

§. 1.01 ß. 1.1

136. „Àâ‡Õ°¿æ —¡æ—∑∏å§◊Õ‡´µ¢Õß®”π«π®√‘ß æ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È
(1) 
x[log(x

2
 � 3x)  �  1 ↔ x  �  2] ‡ªìπ®√‘ß

(2) �x[2
x
  �  2

log
2
 x

] ‡ªìπ®√‘ß
¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ¢âÕ (1) ·≈– (2) ∂Ÿ°µâÕß ¢. ¢âÕ (1) ∂Ÿ°µâÕß ·≈–¢âÕ (2) º‘¥
§. ¢âÕ (1) º‘¥ ·≈–¢âÕ (2) ∂Ÿ°µâÕß ß. ¢âÕ (1) ·≈–¢âÕ (2) º‘¥

137. ‡¡◊ËÕ x ‡ªìπ§”µÕ∫¢Õß ¡°“√   11 6 3 �  �  �   �  x x  §à“¢Õß �x� ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 5 ¢. 10

§. 15 ß. 100

138. „Àâ x  �   5 17 5 173 3 �  �   ·≈– y ‡ªìπ√“°¢Õß ¡°“√ log5(y � 3) � log5 y  � 1
2

log5 16 §à“¢Õß

x � y ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 4 ¢. 6

§. 8 ß. 10

139. „Àâ A ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ 
  

1
4

1
2

3

 


 


 




+x x

  �  

B ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√   2 1 1x x �   �   � 

¢âÕ„¥µàÕ‰ªπ’È‰¡à∂Ÿ°µâÕß
°. A � B  �  φ ¢. A � B � [�4, 4]

§. n(A � B)  �  3 ß. ®”π«π ¡“™‘°¢Õß A ·≈– B ‡∑à“°—π
140. ‡´µ§”µÕ∫¢Õß ¡°“√ log2 x � 4 logx 2 �  5 ‡ªìπ —∫‡´µ¢Õß‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. [1, 3] � [5, 9] ¢. [�1, 5]

§. [�1, 3] � [8, 16] ß. [3, 18]

141. §à“¢Õß log3
  

3 3 2 2
1 2 3

3
  � 

 �  � 
 ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È

°.   2 2 3 �  � ¢.
  

3
2

2 3 �  � 

§.
  

11
6

2 3 �  � ß.   1 2 3 �  � 

142. º≈∫«°¢Õß§”µÕ∫∑—ÈßÀ¡¥¢Õß ¡°“√ log3(x
2
 � x � 6) � log3(x � 1)  �  1 � log3(x

2
 � 1) � log3 2 ‡∑à“°—∫

®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 3 ¢. 4

§. 7 ß. 12
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143. 2
231

 � 2
232

 � 1
789

 ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 2

13 ¢. 2
37

§. 2
490 ß. 2

520

144. §à“¢Õß 
  
log log

1
4

31
64

4 4 �  ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 0 ¢. 3

§. 4 ß. 6

145. ∂â“ 4x  �  2
3r�1

, 2y  �  2
3s�1 ·≈– xy  �  8 ·≈â« r � s ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 1 ¢. 2

§. 3 ß. 4

146. °”Àπ¥„Àâ A ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ 
  

1
2

2
2 1





+
x

x
�( )   �  1 ®”π«π ¡“™‘°¢Õß‡æ“‡«Õ√å‡´µ¢Õß‡´µ A

‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 1 ¢. 2

§. 4 ß. 8

147. °”Àπ¥ f : R → R ‚¥¬ f(x)  �  10
�x ·≈– g : R

�
 → R ‚¥¬ g(x)  �  log x ‡¡◊ËÕ R

� §◊Õ‡´µ¢Õß
®”π«π®√‘ß∫«° ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. f ·≈– g ‡ªìπøíß°å™—π≈¥ ¢. f ‡ªìπøíß°å™—π≈¥ ·≈– g ‡ªìπøíß°å™—π‡æ‘Ë¡
§. f ‡ªìπøíß°å™—π‡æ‘Ë¡ ·≈– g ‡ªìπøíß°å™—π≈¥ ß. f ·≈– g ‡ªìπøíß°å™—π‡æ‘Ë¡

148. ‡´µ§”µÕ∫¢ÕßÕ ¡°“√ 
  
log log1

2
1
2

2x x 
   §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°. (0, 1] ¢. [0, 1]

§. [1, ∞) ß. (�∞, 0) � [ 1, ∞)

149.  ”À√—∫ x ∈ R ́ ÷Ëß x � 0 °”Àπ¥„Àâ 
  
f x x g x

x

( ) , ( ) �  � 
1
2 1

2
 



 


 , h(x) � log10x 125 §à“¢Õß log[f(5)�g(1)]�  h(2)

‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. �1 ¢. 0

§. 1 ß. 2

150. º≈∫«°¢Õß§”µÕ∫¢Õß ¡°“√ 2
2x�1

 � 17(2
x
) � 8  �  0 ‡∑à“°—∫®”π«π„¥µàÕ‰ªπ’È

°. 0 ¢. 2

§. 3 ß. 4

151.
  

3 1

3 1

3

3
 � 

 � 
 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°.
  2 9 33 �  �  ¢.

  2 9 33 �  �  

§.     2 9 33 3
    � �  ß.

  2 9 33 �  �  

152. °”Àπ¥ x  �  
  

6 3
6 3

 � 

 � 
 ·≈– y  �  

  

6 3
6 3

 � 

 � 
 §à“¢Õß x

2
 � 4xy � y

2 ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È

°. �2 ¢. �4

§. 30 ß. 34
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153. ‡´µ§”µÕ∫¢ÕßÕ ¡°“√ 
  

1 1 1 1
2 3 9 10log log

...
log logx x x x

 �  �  �  �   
  1 §◊Õ‡´µ„π¢âÕ„¥µàÕ‰ªπ’È

°”Àπ¥ n!  �  n(n � 1)(n � 2)...3�2�1

°. (0, 1) ¢. [10!, ∞)

§. (0, 1) � [10!, ∞) ß. (0, 1) � (1, ∞)

154. §à“¢Õß x ∑’Ë∑”„Àâ ¡°“√ 3
x�2

  �  243 ‡ªìπ®√‘ß§◊Õ§à“ x ∑’Ë‰¥â®“° ¡°“√„π¢âÕ„¥µàÕ‰ªπ’È

°.   ( )x �  �   �  5 2 0
1
3 ¢.   ( )x �  �   �  4 1 0

1
3

§.   ( )x �  �   �  1 3 0
1
3 ß.   ( )2 1 3 0

1
2x �  �   �  

155. °”Àπ¥„Àâ logb 2  �  0.3010, logb 5  �  0.6990 §à“¢Õß logb
4
5
 ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È

°. 0.0485 ¢. �0.0485

§. 0.4085 ß. �0.4085

156. §à“¢Õß x ∑’Ë‰¥â®“° ¡°“√„π¢âÕ„¥µàÕ‰ªπ’È‡ªìπ Õß‡∑à“¢Õß√“°¢Õß ¡°“√ log2 x �logx 2  = 1

°.
  
log log2 2 2x x �   �  ¢.   

log log2 2 1x x �   �  

§.
  
log log2 2x x  �  ß.   log log4 4 2x x �   �  

157. ·Õπµ‘≈Õ°“√‘∑÷¡¢Õß 8 log 2 � log 129 ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°.
  

2 1
2 1

2 1

2 1
2 1

2 1
2 1

2 1
2 1

2 1
2 1

2 1
2 1

2 12 3 4 5 6 7
  

  

  

  

   

  

   

  

   

  

   

  

   

  

�
�

�
�

�
�

�
�

�
�

�
�

�
�



 


















































¢.
  

2 1
2 1

2 1

2 1
2 1

2 1
2 1

2 1
2 1

2 1
2 1

2 1
2 1

2 12 3 4 5 6 7
  

  

  

  

   

  

   

  

   

  

   

  

   

  

�
�

�
�

�
�

�
�

�
�

�
�

�
�



 


















































§.
  
1 1

2 1
1 1

2 1
1 1

2 1
1 1

2 1
1 1

2 1
1 1

2 1
1 1

2 12 3 4 5 6 7
  

  

  

  

   

  

   

  

   

  

   

  

   

  

�
�

�
�

�
�

�
�

�
�

�
�

�
�



 


















































ß.
  
1 1

2 1
1 1

2 1
1 1

2 1
1 1

2 1
1 1

2 1
1 1

2 1
1 1

2 12 3 4 5 6 7
  

  

  

  

   

  

   

  

   

  

   

  

   

  

�
�

�
�

�
�

�
�

�
�

�
�

�
�



 


















































158. ¢âÕ§«“¡„¥µàÕ‰ªπ’È∂Ÿ°µâÕß∑’Ë ÿ¥

°. 10
1�log x

  �  1
x

¢.
  

1
10

3
3








log  

  �  

§. log a
10 � 1og e

 � log b
10 � log e

  �  (10)loge (ab)

ß. log(log xy)  �  log(log x) � log(log y) ‡¡◊ËÕ x 	 0, y 	 0

159. °”Àπ¥„Àâ y  �  
  

7 2 5 2

5 2 14 2

(log ) (log )

(log ) (log )

  

  

x x

x x

 � 

 � 

−

−  §à“¢Õß x ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. x  �  log2  
  

5 1
7 1 2

( )
( )

y
y

 � 

 � ¢. x  �  log2 
  

5 1
7 2

( )
( )

 � 

 � 

y
y

§. x  �  loglog 2  
  

5 1
7 1 2

( )
( )

y
y

 � 

 � ß. x  �  loglog 2 
  

5 1
7 2

( )
( )
y

y
 � 

 � 
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160. °”Àπ¥ f  �  �(x, y)�y  �    5
100 1 2log ( )� �x � ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß

°. Df  �  �x��9 
 x 
 11� ·≈– Rf  �  �y�0 
 y 
 5�

¢. Df  �  �x��9 � x 
 11� ·≈– Rf  �  �y�0 
 y 
 5�

§. Df  �  �x��9 
 x � 11� ·≈– Rf  �  �y�0 � y � 5�

ß. Df  �  �x��9 � x � 11� ·≈– Rf  �  �y�0 � y 
 5�

161. ®“° ¡°“√ (x � 1)
2
  �    x ax x x b x3 2 31 19 2 �  �  �  �  �  � ( )( )  §à“¢Õß a ·≈– b ∑’Ë∑”„Àâ x  �  1, 2,

3 ‡ªìπ‰ª¥—ß¢âÕ„¥µàÕ‰ªπ’È
°. a ¡’Àπ÷Ëß§à“ b ¡’§à“∫«°Àπ÷Ëß§à“ ≈∫Àπ÷Ëß§à“ ¢. a ¡’Àπ÷Ëß§à“ b ¡’§à“∫«° Õß§à“
§. a ¡’Àπ÷Ëß§à“ b ¡’§à“ “¡§à“ ß. a ¡’Àπ÷Ëß§à“ b ¡’Àπ÷Ëß§à“

162. ‡´µ§”µÕ∫¢Õß ¡°“√ log2 x � 4 logx 2  �  5 ‡∑à“°—∫‡´µ§”µÕ∫¢Õß ¡°“√„π¢âÕ„¥µàÕ‰ªπ’È
°. 3

2x�1
 � 28(3

x
) � 9  �  0

¢. log(x � 1) � log(x � 1)  �  log 3

§. x
log

x2 4
  �  x

2
 � 18x � 34

ß. logx 45 � 4 logx 2 � 1
2

logx 81 � logx 10  �  3
2

163. °”Àπ¥ a 	 0 „Àâæ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È

(1)
  

a
a

a
a1 1

2 3

 � 
 � 

 � 



 


 


 


 (2)   ( ) ( )2 31 1

a
a

a
a+ + � 

(3)
  
log log2 31 1

a
a

a
a � 

 � 
 � 



 


 


 


 (4)

  
log loga

a
a
a1 1

2 3
+ +

 � 

¢âÕ„¥µàÕ‰ªπ’È √ÿª‰¥â∂Ÿ°µâÕß
°. ¢âÕ (1) ·≈–¢âÕ (2) ‡∑à“π—Èπ∑’Ë∂Ÿ°µâÕß ¢. ¢âÕ (2) ·≈–¢âÕ (3) ‡∑à“π—Èπ∑’Ë∂Ÿ°µâÕß
§. ¢âÕ (1) ·≈–¢âÕ (4) ‡∑à“π—Èπ∑’Ë∂Ÿ°µâÕß ß. ¢âÕ (3) ·≈–¢âÕ (4) ‡∑à“π—Èπ∑’Ë∂Ÿ°µâÕß

164. §à“¢Õß x ®“° ¡°“√ log(2x � 1)  �  log(x � 3) � 3 „°≈â‡§’¬ß®”π«π„π¢âÕ„¥µàÕ‰ªπ’È¡“°∑’Ë ÿ¥
°. 0.502 ¢. 0.505

§. 0.500 ß. 0.499

165. √ŸªÕ¬à“ßßà“¬¢Õß 
  

( ) ( )
( ) ( )

32 243 72 27
12 3 8 75 48

 �  �  � 

 �  �  � 
 ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È

°.
  

2
3

3 2( ) � ¢.
  

2 3
3

3 2( ) � 

§.
  

2
3

2 6( ) � ß.
  

2
3

6 2( ) � 

166. æ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È
(1) øíß°å™—π‡Õ°´å‚æ‡ππ‡™’¬≈‡ªìπÕ‘π‡«Õ√å ¢Õßøíß°å™—π≈Õ°“√‘∑÷¡
(2) °√“ø¢Õßøíß°å™—π y  �  10

x ·≈–øíß°å™—π y  �  log x ¡’≈—°…≥– ¡¡“µ√‡∑’¬∫°—∫‡ âπµ√ß y  �  x

(3)  à«πµ—¥¢Õßøíß°å™—π‡Õ°´å‚æ‡ππ‡™’¬≈∫π·°π Y ‡∑à“°—∫ à«πµ—¥¢Õßøíß°å™—π≈Õ°“√‘∑÷¡∫π·°π X
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¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ¢âÕ (1) ·≈–¢âÕ (2) ∂Ÿ°µâÕß ¢. ¢âÕ (1) ·≈–¢âÕ (3) ∂Ÿ°µâÕß
§. ¢âÕ (2) ·≈–¢âÕ (3) ∂Ÿ°µâÕß ß. ¢âÕ (1) ¢âÕ (2) ·≈–¢âÕ (3) ∂Ÿ°µâÕß

167. ¢âÕ§«“¡„π¢âÕ„¥µàÕ‰ªπ’È‰¡à®√‘ß
°. y  �  a

x
, a  �  0 ‡ªìπøíß°å™—π§ßµ—«°ÁµàÕ‡¡◊ËÕ a  �  1

¢. ∂÷ß·¡â«à“ R
�

 � R øíß°å™—π‡Õ°´å‚æ‡ππ‡™’¬≈°Á‡ªìπøíß°å™—π 1 – 1 ®“° R ‰ª∑—Ë«∂÷ß R
�

§. ln x  �  log x

ß. ·§·√°‡∑Õ√‘ µ‘°¢Õß log N ‡ªìπ®”π«π®√‘ß∑ÿ°§à“¢Õß®”π«π®√‘ß∫«° N

168. [0, 4] ‡ªìπ‡´µ§”µÕ∫¢ÕßÕ ¡°“√„π¢âÕ„¥µàÕ‰ªπ’È
°. 2

x�1
 � 2

x
 � 2

x�1
  
  64 ¢. log2 �3x � 2� 
 1 � log2 �x � 1�

§. log log log(x
2
 � 20x � 100)  
  0 ß. [ln(x

2
 � 3x � 4)]

ln(x�1)
  
  1

169. §”µÕ∫¢Õß ¡°“√   ( ) ( )x x x �  �  �  �  � 2 2 3 2 125 5
    �  3 Õ¬Ÿà„π™à«ß„¥µàÕ‰ªπ’È

°. [�10, 300] ¢. [400, 600]

§. [�64, �32] ß. [250, 350]

170. §à“¢Õß x ®“° ¡°“√ 5
x
 � 5

x�2
  �  120 5  Õ¬Ÿà„π™à«ß„¥µàÕ‰ªπ’È

°. [0, 2] ¢. [3, 5]

§. [6, 8] ß. [9, 11]

171. ∂â“ a, b, c ·≈– d ‡ªìπ®”π«π®√‘ß∫«°´÷Ëß‰¡à‡∑à“°—∫ 1 ·≈â« a
bcd

 ‡ªìπ§”µÕ∫¢Õß ¡°“√„π¢âÕ„¥µàÕ‰ªπ’È
°. loga[logb(logc x)]  �  d ¢. logb[logc(logd x)]  �  a

§. logc[logb(loga x)]  �  d ß. logd[logc(logb x)]  �  a

172. §”µÕ∫¢Õß ¡°“√ 2
2x�1

 � 3
2
�2

x�1
 � 1  �  0 µ√ß°—∫§”µÕ∫¢Õß ¡°“√„π¢âÕ„¥µàÕ‰ªπ’È

°. log4 log3 log2(3x
2
 � 4)  �  0 ¢.

  

log log log1
4

1
3

1
2

2
3 1

2 1
0

x x �  � 
  �   











§. 3
2x�3

 � 2�3
x�2

 � 1  �  0 ß.   ((( ) ) ((( ) ) ) )3 2 1 2 02
1
3

1
3 2 3

1
2x x �  �  �   �  

173. øíß°å™—π„¥µàÕ‰ªπ’È‰¡à‡ªìπøíß°å™—πÀπ÷ËßµàÕÀπ÷Ëß
°. y  �  4 log x ¢. y  �  a

2x
, a 	 0

§. y  �  sin x � 7 ß. y  �  �5x
3
 � 2

174. ∂â“ (logy x)(logz y)(log25 z)  �  log5 125 ·≈â«§à“¢Õß x ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 5

3 ¢. 5
6

§. 6
3 ß. 6

5

175. °”Àπ¥ 2
4x�1

�9
4x�1

�25
6x�1

  �  625
x ∂â“ y  �  10,000x ·≈â« y ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 25 ¢. 250

§. 2,500 ß. 25,000

176. æ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È

(1) ‡´µ§”µÕ∫¢ÕßÕ ¡°“√
    

1
2

1
16

2
2 2













+x x

  	  §◊Õ (�∞, �4) � (2, ∞)

(2) ‡´µ§”µÕ∫¢ÕßÕ ¡°“√ 
  
log ( )1

2

2 15 0x �  	  §◊Õ (7.5, 8)
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¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ∂Ÿ°µâÕß∑—Èß¢âÕ (1) ·≈–¢âÕ (2) ¢. º‘¥∑—Èß¢âÕ (1) ·≈–¢âÕ (2)

§. ¢âÕ (1) ∂Ÿ°µâÕß ·≈–¢âÕ (2) º‘¥ ß. ¢âÕ (1) º‘¥ ·≈–¢âÕ (2) ∂Ÿ°µâÕß

177. °”Àπ¥„Àâ A  �  �x�  3 272 9 2 32 22 1
1
2

1
2x x x+ + +

− +( )
  �  � º≈∫«°¢Õß ¡“™‘°∑—ÈßÀ¡¥¢Õß A ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 4 ¢. 6

§. 8 ß. 10

178. °”Àπ¥„Àâ x ‡ªìπ®”π«π®√‘ß∫«°´÷Ëß Õ¥§≈âÕß ¡°“√ 2
x
  �  10

3
 � 2

�x ·≈– y �  log6 4�log8 6�log10 8

§à“¢Õß xy ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. 2 log 3 ¢. �2 log 3

§. 2 log 2 ß. �2 log 2

179. ∂â“ x ·≈– y ‡ªìπ®”π«π®√‘ß∑’Ë Õ¥§≈âÕß°—∫ ¡°“√ 2x
�5

y
  �  1 ·≈– 5x�1

�2
y
  �  2 ·≈â«¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß

°. �x � y�  �  0 ¢. 0 � �x � y� � 1

§. �x � y�  �  1 ß. �x � y� 	 1

180. °”Àπ¥ A  �  �x�(log2 x)
2
 � 8 log16 x � 3  �  0� ·≈– B  �  �x�22x�1

 � 12(2
x
) � 16  �  0� º≈§Ÿ≥¢Õß ¡“™‘°

∑—ÈßÀ¡¥„π A � B ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 1
8

¢. 1
4

§. 1
2

ß. 1

181. º≈∫«°¢Õß√“°∑—ÈßÀ¡¥¢Õß ¡°“√ log(x � 10) � 
  

2 10
1

log( )
log( )

x
x

 � 

 �  � 1  �  
  

2
1log( )x �  ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 20.2 ¢. 111.1

§. 202 ß. 1,111

182. ∂â“ f(x)  �  
  

e ex x
 � 

−

2
 ·≈– g(x)  �  

  

e ex x � −

2
 ·≈â« f(x � y) ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. f(x)g(y) � g(x)f(y) ¢. f(x)g(x) � f(y)g(y)

§. g(x)f(y) � f(x)g(y) ß. f(y)g(y) � f(x)g(x)

183. „Àâ R ‡ªìπ‡´µ¢Õß®”π«π®√‘ß ∂â“ U � �x ∈ R� �2x�2
 � 10� 	 6� ‡ªìπ‡Õ°¿æ —¡æ—∑∏å·≈â«¢âÕ„¥µàÕ‰ªπ’È‡ªìπ®√‘ß

°.
  
�   �  x x

x

3 1
3



 












 ¢.

  

  	 x x

x

3 1
3



 














§.
  
�  � x x

x

3 1
3



 












 ß.

  
�  �   � x x

x

3 1
3

2


 














184. º≈∫«°¢Õß∑ÿ°§”µÕ∫¢Õß ¡°“√ x
x

x
x1

1 2 1
6 � 

 � 
 � 

  �   ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È

°. 1 ¢. 4

§. 9 ß. 13

185. øíß°å™—π∑’Ëπ‘¬“¡„π¢âÕ„¥µàÕ‰ªπ’È‡ªìπøíß°å™—π≈¥
°. f(x)  �  (sin 45�  )

�x ¢. g(x)  �  (log 7)
x

§. h(x)  � 1
2



 




−x

ß. r(x)  �  πx
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186. ∂â“ x ·≈– y  Õ¥§≈âÕß ¡°“√ logk x log5 k  �  1 ‡¡◊ËÕ k 	 1 ·≈– 10
2y

  �  625 ¢âÕ„¥µàÕ‰ªπ’È‰¡à∂Ÿ°µâÕß
°. 5 � x � y � 7 ¢. 3 � x � y � 4

§. 0 � xy � 10 ß. 0 � 
  

x
y

 � 
1
2

187. §”µÕ∫¢ÕßÕ ¡°“√ e
x2ln 2

 � 2
x §◊Õ¢âÕ„¥µàÕ‰ªπ’È

°.
  

�∞


 


, ln

ln
  

 

2
3

¢. 0 2
3

, ln
ln

  

 



 




§. ln
ln

, 

 

 3
2

∞


 


 ß. 0 3

2
, ln

ln
  

 



 




188. °”Àπ¥„Àâ x  �  log ( )( )9 271
4
3

3 − −
  ·≈– y  �  

  
log log log    

25
8

2 5
3

24
9

 �  �  §à“¢Õß x
y  ∑’Ë‰¥â®“°

 ¡°“√∑’Ë°”Àπ¥„Àâ§◊Õ§à“„π¢âÕ„¥µàÕ‰ªπ’È
°. �2 ¢. �1

§. 1 ß. 2

189. ®”π«π®√‘ß x ∑’Ë‡ªìπ§”µÕ∫¢Õß ¡°“√   15 22 2 105 �   �   � x  ¡’§à“‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 2 ¢. 5

§. 7 ß. 22

190. §à“ —¡∫Ÿ√≥å¢Õßº≈µà“ß¢Õß∑ÿ°§”µÕ∫¢Õß ¡°“√     3 9 3
1 2 2

2 2
( ) ( )� � � � � �

�
x x x x

  �  �  28 ¡’§à“‡∑à“°—∫®”π«π
„π¢âÕ„¥µàÕ‰ªπ’È
°. 1 ¢. 5

§. 6 ß. 8

191. °”Àπ¥„Àâ a ·≈– b ‡ªìπ√“°∑—ÈßÀ¡¥¢Õß ¡°“√
  
log log log1

3
1
2

1
6

2
1

4x x �  � 
 �  0 ‚¥¬∑’Ë a � b

∂â“ f(x)  �  b
ax ∑ÿ°®”π«π®√‘ß x ·≈– g(x)  �  logb�a x ∑ÿ°®”π«π®√‘ß x ·≈â«¢âÕ„¥µàÕ‰ªπ’È‡ªìπ®√‘ß

°. f ·≈– g ‡ªìπøíß°å™—π‡æ‘Ë¡∑—Èß§Ÿà ¢. f ·≈– g ‡ªìπøíß°å™—π≈¥∑—Èß§Ÿà
§. f ‡ªìπøíß°å™—π‡æ‘Ë¡ ·≈– g ‡ªìπøíß°å™—π≈¥ ß. f ‡ªìπøíß°å™—π≈¥ ·≈– g ‡ªìπøíß°å™—π‡æ‘Ë¡

192. §à“ x ∑’Ë Õ¥§≈âÕß°—∫ ¡°“√ 6(2
5x

) � 11(2
3x

) � 3(2
x
)  �  2

5x�1 Õ¬Ÿà„π™à«ß„¥µàÕ‰ªπ’È

°.
  
�  �2 3

4
,





 ¢.

  
�

3
4

, 0


 



§. 0 7
8

, 


 

 ß. 7
8

3
2

, 


 



193. °”Àπ¥„Àâ 2 log2 a � 3 log2 b  �  4 ·≈– 3 log2 a � 4 log2 b  �  6 ¥—ßπ—Èπ   ( log )a bb
a

2
2

1
2 �  ¡’§à“‡∑à“°—∫

®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 0 ¢. 1

§. 2 ß. 4
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194. „Àâ A ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ 2
2x�1

 � 3
2
(2

x�1
) � 1  �  0

·≈– B ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ log(2x � 5) � log(x � 1)  �  log(x
2
 � x � 3) „Àâ‡Õ°¿æ —¡æ—∑∏å§◊Õ

A � B ·≈â«¢âÕ„¥µàÕ‰ªπ’È¡’§à“§«“¡®√‘ß‡ªìπ‡∑Á®

°. 
x[x
2
 � 1 � 20] ¢. 
x[|x| � 2 � 4]

§. �x[  x2 1 �  	 2] ß. �x[|x � 4| � 4]

195. °”Àπ¥„Àâ f(x)  �  log(4 � 3x � x
2
) � log(1 � x) æ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È

(1) ‚¥‡¡π¢Õß f §◊Õ �x ∈ R|�4 � x � 1�

(2) §à“ x ∑ÿ°§à“∑’Ë Õ¥§≈âÕß°—∫ ¡°“√ f(x)  �  0 ∑”„Àâ ¡°“√ log3(x � 4)(x � 6)  �  1 ‡ªìπ®√‘ß
¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. ¢âÕ (1) ·≈–¢âÕ (2) ∂Ÿ°µâÕß ¢. ¢âÕ (1) ∂Ÿ°µâÕß ·≈–¢âÕ (2) º‘¥
§. ¢âÕ (1) º‘¥ ·≈–¢âÕ (2) ∂Ÿ°µâÕß ß. ¢âÕ (1) ·≈–¢âÕ (2) º‘¥

196. ‡´µ§”µÕ∫¢ÕßÕ ¡°“√ 
    

1
2

1
4

2
2 8 12











x x x� � �

	   ‡∑à“°—∫‡´µ§”µÕ∫¢ÕßÕ ¡°“√„π¢âÕ„¥µàÕ‰ªπ’È

°.
  

1 1
4

0
x

 �  	 ¢.
  

1 1
4

0
x

 �  � 

§.
  

x
x
 � 
 � 

 	 
4
4

0 ß. x
2
 � 3x � 4 � 0

197. ∂â“ x, y, z ‡ªìπ®”π«π®√‘ß´÷Ëß‰¡à‡∑à“°—∫ 0 ·≈– 3
2x

  �  4
y
  �  6

�2z ·≈â« 
  

1 1 1
x y z

 �  �  ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. �1 ¢. 0

§. 1
6

ß. 1

198. ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. °√“ø¢Õß y  �  2

x ·≈– y  �  x
2 µ—¥°—π 1 ®ÿ¥‡∑à“π—Èπ

¢. °√“ø¢Õß y  �  log |x| µ—¥·°π X ¡“°°«à“ 1 §√—Èß
§. °√“ø¢Õß y  �  2

|x| ·≈– y  �  �3
|x|

 � 3 ‰¡àµ—¥°—π
ß. °√“ø¢Õß y  �  �log(�x) ‡¡◊ËÕ x � 0 ‰¡àµ—¥·°π X

199. °”Àπ¥ 6(2
5x

) � 11(2
3x

) � 3(2
x
)  �  2

5x�1 ∂â“ y  �  25(3 � x) ·≈â« y ¡’§à“‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 50 ¢. 100

§. 200 ß. 400

200. °”Àπ¥„Àâ a � 1 ·≈– x ∈ R º≈∫«°¢Õß√“°¢Õß ¡°“√   a a x x �  �   �   ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°.   a  � 1 ¢.
  

a  � 1
2

§.
  

2 3 1
2

a �  � ß.
  

4 3 1
2

a �  � 

201. °”Àπ¥„Àâ x ∈ (0, 4] ‚Õ°“ ∑’Ë logx 4 � log4 x ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 1
16

¢. 3
16

§. 1
4

ß. 3
4
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202. ¢âÕ„¥µàÕ‰ªπ’È‡ªìπ‡´µ§”µÕ∫¢ÕßÕ ¡°“√ logsin 1(x
2
 � x) � logsin 1(3 � x)

°. (�∞, 3) ¢. (1, ∞)

§. (�∞, �3) � (1, ∞) ß. (�∞, �3) � (1, 3)

203. °”Àπ¥ log 2  �  0.30103 ®”π«π‡µÁ¡ n ∑’Ë∑”„Àâ‰¥â«à“ 2
n
 � 5

100
 � 2

n�1 ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 232 ¢. 241

§. 292 ß. 301

204. ®”π«π„π¢âÕ„¥µàÕ‰ªπ’È¡’§à“¡“°∑’Ë ÿ¥

°. 1
2

3





 ¢. 1

3

2







§. 2
3( ) ß. 3

2( )

205.   8

1
3

5 1001
2

16� �log log

 ¡’§à“‡∑à“‰√

°. 1
5

¢. 4 10
25

§. 1 ß. 25 10
4

206. ¢âÕ„¥µàÕ‰ªπ’È‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ log2(9
x�1

 � 7)  �  2 � log2(3
x�1

 � 1)

°. �1, 2� ¢. ��1, 2�

§. �1, �2� ß. ��1, �2�

207. ‡´µ§”µÕ∫¢Õß ¡°“√   2 3 2 7 5x x x �  �  �   �   �  ‡ªìπ —∫‡´µ¢Õß™à«ß„π¢âÕ„¥µàÕ‰ªπ’È
°. [0, 2] ¢. [�2, 0]

§. [2, 4] ß. [3, 5]

208. ‡´µ§”µÕ∫¢Õß ¡°“√ 5
2x�1

 � 25
x
  �    4

1
2

x�
 � 2

2x�3 ‡ªìπ —∫‡´µ¢Õß‡´µ„¥µàÕ‰ªπ’È

°. (0, 1) ¢. 1
2

3
2

, 


 




§. (1, 2) ß. 3
2

5
2

, 


 




209. §à“¢Õß 
  
log log log

log9 27
3

1
3

1
27

a a a a
a

 �  �  �   ‡ªìπ‡∑à“‰√

°.
  
�

5
9 3log a ¢.

  
�

1
18 3log a

§. 13
9 3log a ß. 4

9 3log a

210. °”Àπ¥„Àâ 3
5x

�9
x2

  �  27 §à“¢Õß x „π ¡°“√„¥µàÕ‰ªπ’È Õ¥§≈âÕß°—∫ ¡°“√∑’Ë°”Àπ¥„Àâ
°. x � 5  �  2 ¢. 2x � 1  �  0

§. 2x � 1  �  0 ß. 5x � 2  �  0

211. §à“¢Õß x ∑’Ë Õ¥§≈âÕß°—∫ ¡°“√ log(x
2
 � 4x � 4) � log 18  �  log(x � 2) Õ¬Ÿà„π™à«ß„¥µàÕ‰ªπ’È

°. [�20, �10] ¢. [�3, 10]

§. [2, 4] ß. [10, 20]
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212. ∂â“ N�2
3 log

2
 6 ¡’§à“‡∑à“°—∫ 648 ·≈â« 23 62 log

N
 ¡’§à“‡∑à“‰√

°. 48 ¢. 64

§. 72 ß. 216

213. §à“¢Õß x ∑’Ë Õ¥§≈âÕß°—∫ ¡°“√   4 3 3 2
1
2

1
2 2 1x x x x

 �   �   � 
� � �  ‡∑à“°—∫®”π«π„¥µàÕ‰ªπ’È

°.
  
�

3
2

¢.
  
�

1
2

§. 0 ß. 3
2

214. ‡´µ„¥µàÕ‰ªπ’È‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ log(4x
2
 � 16) � log(x

2
 � 4)  �  log x

2

°. �2� ¢. ��2�

§. �2, �2� ß. φ

215. °”Àπ¥„Àâ A ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ log2x � 4 logx 2  �  5

B ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ (2
|x|

)
2
  �  16

C ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ log(x � 1) � log(x � 1)  �  log 3

¥—ßπ—Èπ (A � B) � C ‡∑à“°—∫‡´µ„¥µàÕ‰ªπ’È
°. ��2, 2� ¢. ��2, 16�

§. �2, 16� ß. ��2, 2, 16�

216.   ( ) ( ) ( )log log log81 27 3
1

3 36
4

95 9 7 �  �  ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. 100 ¢. 111

§. 890 ß. 980

217. °”Àπ¥ loga x  �  1
2

, logb x  �  1
3

, logc x  �  1
4
 ·≈– logd x  �  1

5
 §à“¢Õß logabcd x ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È

°. 1
14

¢. 1
4

§. 4 ß. 14

218. ∂â“ M ‡ªìπ‡´µ§”µÕ∫¢ÕßÕ ¡°“√ log0.5 (4 � x) � log0.5 2 � log0.5(x � 1) ·≈– N  �  [0, 3] ·≈â«
M � N� ‡∑à“°—∫‡´µ„π¢âÕ„¥µàÕ‰ªπ’È
°. (�3, �1) ¢. (�1, 0)

§. (3, 4) ß. (4, 5)

219. °”Àπ¥ A ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ 6(4
x
) � 13(6

x
) � 6(9

x
)  �  0 ¥—ßπ—Èπ A ‡ªìπ —∫‡´µ¢Õß‡´µ„¥µàÕ‰ªπ’È

°. [�3, �2] ¢.
  

�2 3
2

, 


 




§.
  

�
1
2

2, 


 


 ß. (0, 3)

220. ∂â“ A  �  �x ∈ R|6(3
2x

) � 13(6
x
) � 6(2

2x
)  �  0� ·≈â«º≈∫«°¢Õß°”≈—ß Õß¢Õß ¡“™‘°„π‡´µ A ‡∑à“°—∫

®”π«π„¥µàÕ‰ªπ’È
°. �1 ¢. 0

§. 2 ß. 5
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221. „Àâ A ‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√ x
2
 log6(x

2
 � x � 6) � x log 1

6
(x

2
 � x � 6)  �  x

2
 � x º≈√«¡¢Õß

 ¡“™‘°¢Õß A ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. �2 ¢. �1

§. 0 ß. 2

222. §à“¢Õß ln 5 � ln 10 � ln 20 � ... � ln 1,280 � ln 2,560 ‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. 10 ln 5 � 45 ln 2 ¢. 10 � 40  ln 2

§. 10 � 35 ln 2 ß. 10 � 30 ln 2

223. ∂â“ a ·≈– b ‡ªìπ®”π«π®√‘ß´÷Ëß∑”„Àâ ¡°“√ x
2
 � 2x � log5 b  �  0 ¡’§”µÕ∫‡ªìπ®”π«π®√‘ß ·≈– ¡°“√

x
2
 � 2x � log5 a  �  0 ¡’§”µÕ∫‡ªìπ®”π«π®‘πµ¿“æ·≈â« ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß

°. a � b  �  6 ¢. ab  �  1

§.
  
0

2
26
5

 � 
 � 

 � 
a b ß. 0 � ab � 1

5

224. °”Àπ¥„Àâ A  �  �x ∈ R�(0.5)
log

5
[log

0.3
(x � 0.7)]

 
 1� „Àâ f ‡ªìπøíß°å™—π°”Àπ¥‚¥¬ f  �  �(x, y)�y  �  2
x
,

x  ∈  A� ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°. f ‰¡à¡’∑—Èß§à“µË” ÿ¥·≈–§à“ Ÿß ÿ¥
¢. f ‰¡à¡’§à“µË” ÿ¥ ·≈–§à“ Ÿß ÿ¥¢Õß f ‡∑à“°—∫ 2

§. f ‰¡à¡’§à“ Ÿß ÿ¥ ·≈–§à“µË” ÿ¥¢Õß f ‡∑à“°—∫ 1

ß. §à“µË” ÿ¥¢Õß f ‡∑à“°—∫ 1 ·≈–§à“ Ÿß ÿ¥¢Õß f ‡∑à“°—∫ 2

225. °”Àπ¥„Àâ A � �x�22x�2
 � 6

x
 � 2(3

2x�2
)  �  0�

B � �x�2(81
x
)  �  36

x
 � 3(16

x
)�

C � �xy�x  ∈  A  ·≈–  y  ∈  B�

¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß
°.  ¡“™‘°µ—«∑’Ë‡≈Á°∑’Ë ÿ¥¢Õß C §◊Õ �2 ¢.  ¡“™‘°µ—«∑’Ë‡≈Á°∑’Ë ÿ¥¢Õß C §◊Õ 0

§.  ¡“™‘°µ—«∑’Ë„À≠à∑’Ë ÿ¥¢Õß C §◊Õ �1 ß.  ¡“™‘°µ—«∑’Ë„À≠à∑’Ë ÿ¥¢Õß C §◊Õ 0

226. °”Àπ¥√–∫∫ ¡°“√ xy � 80

log x � 2 log y � 1

§à“¢Õß x � y ‡∑à“°—∫®”π«π„¥µàÕ‰ªπ’È
°. 25 ¢. 30

§. 34 ß. 42

227. „Àâ (a, b) ‡ªìπ§”µÕ∫¢Õß√–∫∫ ¡°“√ log(x � 2) � log 2 � 2 log y

log(x � 3y � 3) � 0

§à“¢Õß ab ‡∑à“°—∫®”π«π„π¢âÕ„¥µàÕ‰ªπ’È
°. 16, 35 ¢. 8, 40

§. 4, 80 ß. 40, 50

228.   2 5 2 53 3 �  �  �    ¡’§à“‡∑à“°—∫¢âÕ„¥µàÕ‰ªπ’È
°. 1 ¢. 2

§. 4 ß. 8
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229. ‡´µ§”µÕ∫¢Õß ¡°“√ 
  
log ( ) log5

1

55 125 6 1 1
2

x
x

 �   �   �  �  §◊Õ‡´µ„¥µàÕ‰ªπ’È

°. 1
2

1
4

, 


 ¢. 1
2

1
8

, 




§. 1
4

1
8

, 


 ß. ��2, �4�

230. §à“¢Õß   5 24 �  ·≈–   5 24 �  µà“ß°—π‡∑à“‰√
°. 2 2 ¢. 2 3

§. 2 5 ß. 2 24

231. „Àâ p(x)  �  
  

e ex x
 � 

�

2
 ·≈– q(x)  �  

  

e ex x
 � 

�

2
 ¢âÕ„¥µàÕ‰ªπ’È∂Ÿ°µâÕß

°. [q(x)]
2
 � [p(x)]

2
  �  2 ¢. p(�x)  �  p(x)

§. q(�x)  �  �q(x) ß. p(x � y)  �  p(x)q(y) � q(x)p(y)

232. ¢âÕ„¥µàÕ‰ªπ’È‡ªìπ‡´µ§”µÕ∫¢Õß ¡°“√   3 4 3 3 02
1
2 2t t

 � �  �   �  
�

°. 1
2

3
2

, 


 ¢. 1
2

2, 




§. 3
2

2, 


 ß. 1
2

4, 




233. ¢âÕ„¥µàÕ‰ªπ’È‡ªìπ‡´µ§”µÕ∫¢Õß√–∫∫ ¡°“√ 3
x
�9

2y
� 27

2
x
�4

�y
�

1
8

°. �(�1, �1)� ¢. �(�1, 1)�

§. �(1, �1)� ß. �(1, 1)�

234. °”Àπ¥ ¡°“√ (2.5)
x�1

  �  (0.3)
x ·≈– log 2  �  0.3010, log 5  �  0.6990, log 3  �  0.4771 §à“¢Õß x

„π¢âÕ„¥µàÕ‰ªπ’È‡ªìπ§”µÕ∫¢Õß ¡°“√ (µâÕß°“√∑»π‘¬¡ Õßµ”·Àπàß)

°. �0.23 ¢. �0.34

§. �0.43 ß. �0.52

235. °”Àπ¥ a  �  ln 14
15

, b  �  ln 21
20

 ·≈– c  �  ln 49
50

 §à“¢Õß a � b � c ‡∑à“°—∫®”π«π„¥µàÕ‰ªπ’È

°. �3 ¢. �2

§. �1 ß. 0

236. æ‘®“√≥“¢âÕ§«“¡µàÕ‰ªπ’È
(1) ∂â“ log10 8 � 2 log10 q  �  3 ·≈â« q  �  5

(2) ∂â“ 2 � log10 x  �  4 log10 y ·≈â« y  �  1004
 x

¢âÕ„¥µàÕ‰ªπ’È √ÿª‰¥â∂Ÿ°µâÕß
°. ∂Ÿ°µâÕß∑—Èß¢âÕ (1) ·≈–¢âÕ (2) ¢. º‘¥∑—Èß¢âÕ (1) ·≈–¢âÕ (2)

§. ¢âÕ (1) ∂Ÿ°µâÕß ·≈–¢âÕ (2) º‘¥ ß. ¢âÕ (1) º‘¥ ·≈–¢âÕ (2) ∂Ÿ°µâÕß
237. §à“ d ®“°Õ—µ√“ à«π 2

d�1
 : 10

log
10

 2
  �  log9 729 : log25 15,625 ‡∑à“°—∫§à“ d „π ¡°“√„¥µàÕ‰ªπ’È

°. logd 64  �  2 ¢. 2d � 9  �  3
3

§.
  

3 1

3
2d

d
 �   �  ß. 2

3d
 � 64  �  0
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238. °√“ø¢Õßøíß°å™—π y  �  loga(�x) ‡¡◊ËÕ 0 � a � 1 §◊Õ°√“ø„π¢âÕ„¥µàÕ‰ªπ’È

°. ¢.

§. ß.

239. °√“ø¢Õßøíß°å™—π y  �  2
x�3

 � 5 §◊Õ°√“ø„π¢âÕ„¥µàÕ‰ªπ’È

°. ¢.

§. ß.

240. °√“ø¢Õßøíß°å™—π y  �  log(x � 2) � 3 §◊Õ°√“ø„π¢âÕ„¥µàÕ‰ªπ’È

°. ¢.

§. ß.

O
X

Y

(–1, 0)

Y

(1, 0)
X

O

Y

O

(1, 0)
X

Y

O
X

(–1, 0)

O
X

Y

(3, –5)

Y

(3, 5)

X
O

Y

O

(–3, 5)
X

Y

O
X

(–3, –5)

O
X

Y

(–2, 3)

Y

(–2, –3)

X
O

Y

O

(2, 3)
X

Y

O
X

(2, –3)
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1. ß 2. ° 3. ¢ 4. § 5. ° 6. § 7. ¢ 8. ° 9. ß 10. ß

11. ° 12. ¢ 13. ¢ 14. ß 15. § 16. ° 17. ¢ 18. ° 19. ¢ 20. §

21. ¢ 22. ° 23. ¢ 24. § 25. ß 26. ° 27. § 28. ¢ 29. § 30. ¢

31. ° 32. ¢ 33. ß 34. ° 35. ¢ 36. § 37. ß 38. ° 39. ¢ 40. ß

41. ß 42. ß 43. § 44. ß 45. ¢ 46. ¢ 47. ° 48. ß 49. ¢ 50. °

51. ° 52. ¢ 53. ¢ 54. § 55. ° 56. ß 57. § 58. ¢ 59. ß 60. ¢

61. § 62. § 63. ¢ 64. ¢ 65. ß 66. ¢ 67. ¢ 68. § 69. ° 70. °

71. ¢ 72. ß 73. § 74. § 75. ß 76. ¢ 77. ¢ 78. § 79. ° 80. §

81. ¢ 82. § 83. § 84. § 85. ß 86. ß 87. ß 88. ¢ 89. ° 90. ß

91. ¢ 92. ¢ 93. § 94. ° 95. ß 96. ° 97. § 98. ¢ 99. ¢ 100. §

101. ° 102. ° 103. ¢ 104. § 105. § 106. § 107. ¢ 108. ß 109. § 110. ß

111. ß 112. ß 113. ß 114. § 115. ° 116. § 117. § 118. ° 119. ¢ 120. ß

121. ° 122. ß 123. ¢ 124. § 125. ß 126. § 127. § 128. ¢ 129. ß 130. ß

131. ¢ 132. ¢ 133. ß 134. § 135. ¢ 136. ß 137. ° 138. ¢ 139. ß 140. §

141. ¢ 142. § 143. ß 144. ß 145. ¢ 146. ¢ 147. ¢ 148. ° 149. ° 150. ¢

151. § 152. § 153. ¢ 154. ° 155. ¢ 156. ß 157. ß 158. § 159. § 160. ß

161. ¢ 162. § 163. ¢ 164. ° 165. ¢ 166. ß 167. § 168. ¢ 169. ° 170. ¢

171. § 172. ß 173. § 174. ¢ 175. § 176. ß 177. ° 178. ° 179. § 180. ¢

181. ¢ 182. ° 183. § 184. ° 185. ¢ 186. ß 187. ¢ 188. ° 189. § 190. ¢

191. ß 192. ° 193. ß 194. ¢ 195. ° 196. § 197. ¢ 198. ¢ 199. ¢ 200. ß

201. ¢ 202. ß 203. ° 204. ß 205. ¢ 206. ° 207. § 208. ° 209. ° 210. ¢

211. ß 212. § 213. ß 214. ß 215. ¢ 216. § 217. ° 218. § 219. ¢ 220. §

221. ¢ 222. ° 223. § 224. ¢ 225. § 226. ß 227. ¢ 228. ° 229. ° 230. °

231. ß 232. ° 233. ¢ 234. § 235. ß 236. ¢ 237. ß 238. § 239. ° 240. §

‡©≈¬æ√âÕ¡«‘∏’∑”

1. µÕ∫¢âÕ ß

¢âÕ ° ∂Ÿ°µâÕß ‡π◊ËÕß®“° x
m

 � 25  �   ( ) ( )( )x x x
m m m
2 2 2 2 25 5 5 �   �   �  � 

¢âÕ ¢ ∂Ÿ°µâÕß ‡π◊ËÕß®“° x
m

 � 27  �   ( ) ( )( )x x x x
m m m m
3 3 3 3

2
3 33 3 3 9 �   �   �  �  � 

‡©≈¬ 1. øíß°å™—π‡Õ°´å‚æ‡ππ‡™’¬≈

·≈–øíß°å™—π≈Õ°“√‘∑÷¡
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¢âÕ § ∂Ÿ°µâÕß ‡π◊ËÕß®“° 9a
m

 � 4x
n

�    ( ) ( ) ( )( )3 2 3 2 3 22 2 2 2 2 2 2 2a x a x a x
m n m n m n

 �   �   �  � 
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1
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2
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1
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2
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1
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1
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2. µÕ∫¢âÕ °
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3. µÕ∫¢âÕ ¢

®“°
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4. µÕ∫¢âÕ §
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5. µÕ∫¢âÕ °
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6. µÕ∫¢âÕ §

®“°
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7. µÕ∫¢âÕ ¢
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10. µÕ∫¢âÕ ß
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� 3
2n2 � 4n

� 3
2(n2 � 2n)

� 9
n2 � 2n

� 9
n(n � 2)

12. µÕ∫¢âÕ ¢

®“°
  

5 5

5 5
1

25

2 2 1 2

3 3 3 2

n n n

n n n
 � 

 � 
 � 

( )−

+ − − �
  

5 5
5

1
5

2 4 2

4 2 2

2n n n

n n
 � 

 � 
 � 

( )−

�
  

5
5 5

4

4 4

2n

n n � −

�
5
5

4

0

2n

� 5
4n2

13. µÕ∫¢âÕ ¢

®“° y �
  

3 2
3 2

3 2
3 2

3 2
3 2

 � 

 � 
  �  

 � 

 � 
�

 � 

 � 

�
  

3 2 2 6
3 2

5 2 6 �  � 
 � 

  �   � 

x �
  

3 2
3 2

3 2
3 2

3 2
3 2

 � 

 � 
  �  

 � 

 � 
�

 � 

 � 

�
  

3 2 2 6
3 2

 �  � 
 � 

�   5 2 6 � 
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3y
2
 � 5xy � 3x

2
� 3(5 � 2 6 )

2
 � 5(5 � 2 6 )(5 � 2 6 ) � 3(5 � 2 6 )

2

� 3(25 � 24 � 20 6 ) � 5(25 � 24) � 3(25 �24 � 20 6 )

� 147 � 60 6  � 5 � 147 � 60 6

� 289

14. µÕ∫¢âÕ ß

¢âÕ ° ‰¡à∂Ÿ°µâÕß ‡æ√“–«à“   18 8 5 � �   18 2 4 5 � �

�   18 2 16 5 �  � 

�   18 2 80 � 

�   ( )10 8 2 10 8 �  �  � 

� ( )10 8 2 � 

�   ( )10 2 2 2 � 

¥—ßπ—Èπ    18 8 5 � �   10 2 2 � 

¢âÕ ¢ ‰¡à∂Ÿ°µâÕß ‡æ√“–«à“   37 12 7 � �   37 2 36 7 �  � 

�   37 2 28 9 �  � 

�   ( )28 9 2 28 9 �  �  � 

�   ( )28 9 2 � 

�   ( )2 7 3 2 � 

¥—ßπ—Èπ    37 12 7 � �   2 7 3 � 

¢âÕ § ‰¡à∂Ÿ°µâÕß ‡æ√“–«à“   87 12 42 � �   87 2 36 42 �  � 

�   ( )63 24 2 63 24 �  �  � 

�   ( )63 24 2 � 

�   ( )3 7 2 6 2 � 

¥—ßπ—Èπ    87 12 42 � �    3 7 2 6 � 

¢âÕ ß ∂Ÿ°µâÕß ‡π◊ËÕß®“°   57 12 15 � �   57 2 36 15 �  � 

�   ( )45 12 2 45 12 �  �  � 

�   ( )45 12 2 � 

�    ( )3 5 2 3 2 � 

¥—ßπ—Èπ    57 12 15 � �   3 5 2 3 � 

15. µÕ∫¢âÕ §

  27 8 17 12 2 28 6 3 �  �  �  �  � �   3 3 2 2 17 2 36 2 28 2 9 3� � � � � � �

�   3 3 2 2 9 8 2 9 8 27 1 2 27 1� � � � � � � � �( ) ( )

�   3 3 2 2 9 8 27 12 2� � � � �( ) ( )

�   3 3 2 2 3 2 2 3 3 1� � � � �( ) ( )

� 4
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16. µÕ∫¢âÕ °

®“° 2 4 12( ) � �   2 4 4 3( ) �  � 

�
  2 4 2 3( ) � 

�
  2 4 2 34

 ( ) � 

�
  2 3 14 2 ( ) � 

�
  2 3 14

 ( ) � 

17. µÕ∫¢âÕ ¢

®“°
  30 864 � �   30 2 216 � 

�
  30 2 18 12 �  � 

�
  ( )18 12 2 � 

�   18 12 � 

�   3 2 2 3 � 

� 2(1.414) � 2(1.732)

� 6.292

18. µÕ∫¢âÕ °

®“°
  a b � �

  
x y � 

¬°°”≈—ß Õß∑—Èß Õß¢â“ß;   a b � �
  
x y xy �  � 2

®–‰¥â a � x � y  ·≈– 
  

b xy  �  2

  a b � � (x � y) � 2 xy

�
  
( )x y � 2

  a b � �
  

x y � 

19. µÕ∫¢âÕ ¢

®“°   4 15 � �
  

2
2

4 15( ) � 

�
  

1
2

8 2 15( ) � 

�
  

1
2

5 3 2 5 3( ) �  �  � 

�
  

1
2

5 3 2( ) � 

  4 15 � �
  

1
2

5 3( ) � 

�
  

2
2

5 3( ) � 

20. µÕ∫¢âÕ §

®“°
  

4 5 17 4 15 �  �  � �
    

4 5 17 2 4 15        � � � �

�
  

4 5 12 5 2 12 5 �  �  �  �  � ( )

� 4 5 12 5 2 �  �  � ( )
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�
    

4 5 2 3 5    � � �  

�
  4 2 3 � 

�
  ( )3 1 2 � 

�   3 1 � 

21. µÕ∫¢âÕ ¢

  

6 2 5

2 14 6 5

 � 

 �  � 
�

  

( )

( )

5 1 2 5 1

2 9 5 2 9 5

 �  �  � 

 �  �  �  � 

�
  

( )

( )

5 1

2 9 5

2

2

 � 

 �  � 

�
  

5 1
2 3 5

 � 

 �  � ( )

�
  

5 1
5 1

 � 

 � 

�
  

5 1
5 1

5 1
5 1

 � 

 � 
 � 

 � 

 � 

�
  

5 2 5 1
5 1

 �  � 
 � 

�
  

6 2 5
4

 � 

�
  

3 5
2

 � 

22. µÕ∫¢âÕ °

®“° ¡°“√ 2x � 3 �   2 3x � � 0

2x � 3 �   �  � 2 3x

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; 4x
2
 � 12x � 9 � 2x � 3

4x
2
 � 10x � 6 � 0

2x
2
 � 5x � 3 � 0

(2x � 3)(x � 1) � 0

x �
  
�

3
2
 À√◊Õ x  �  �1

µ√«®§”µÕ∫ ∂â“ x �
  
�

3
2

2x � 3 �   2 3x � �
  
2 3

2
3 2 3

2
3  �  �  � �  � 



 


 


 




� �3 � 3 �   �  � 3 3    �  0

∂â“ x � �1

2x � 3 �   2 3x � � 2(�1) � 3 �   2 1 3( )�  �  

� �2 � 3 �   �  � 2 3   �  2  �  0

¥—ßπ—Èπ §à“¢Õß x ∑’Ë‡ªìπ‰ª‰¥â§◊Õ 
  
�

3
2
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23. µÕ∫¢âÕ ¢

®“°   2 7 1 2 9 42 2x x x x �  �  �  �  � � 1

  2 7 12x x �  � � 2 9 4 12x x �  �  � 

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; 2x
2
 � 7x � 1 � 2x

2
 � 9x � 4 �   2 2 9 42x x �  �  � 1

2x � 4 � 2 2 9 42x x �  � 

x � 2 � 2 9 42x x �  � 

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; x
2
 � 4x  � 4 � 2x

2
 � 9x � 4

x
2
 � 5x � 0

x(x � 5) � 0

x � 0 À√◊Õ x  �  5

µ√«®§”µÕ∫ ∂â“ x  �  0,   2 7 1 2 9 42 2x x x x �  �  �  �  � �   1 4 � 

� 1 � 2

� �1  �  0

∂â“ x  �  5,   2 7 1 2 9 42 2x x x x �  �  �  �  � �   16 9 � 

� 4 � 3

� 1

¥—ßπ—Èπ §à“¢Õß x ∑’Ë‡ªìπ‰ª‰¥â§◊Õ 5

24. µÕ∫¢âÕ §

®“° ¡°“√   x x x x2 210 41 10 41        � �  � � � � 8

  x x2 10 41 �  � � x x2 10 41 �  �  � 8

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; x
2
 � 10x � 41 � x

2
 � 10x � 41 �   16 10 412x x �  �  � 64

�20x � 64 � 16 10 412x x �  � 

5x � 16 � �  �  � 4 10 412x x

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; 25x
2
 � 160x � 256 � 16(x

2
 � 10x � 41)

9x
2

� 400

x
2

�
400
9

x � �
20
3

µ√«®§”µÕ∫

∂â“ x  �   20
3

, ®“°∑“ß´â“¬¢Õß ¡°“√ �  
  

13
3

37
3

 �   �  �8  �  8

∂â“ x  �  � 20
3

, ®“°∑“ß´â“¬¢Õß ¡°“√ �  
  

37
3

13
3

 �   �  8

¥—ßπ—Èπ §à“ x ∑’Ë‡ªìπ‰ª‰¥â � �
20
3

�  3x � 20 �
  
3 20

3
20 �  � 



 




� �20 � 20

� 0
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25. µÕ∫¢âÕ ß

®“° ¡°“√   x x x x2 24 4 4 10 �  �  �  �  � � 6

„Àâ a � x
2
 � 4x � 4

�  a � 6 � x
2
 � 4x � 10

®–‰¥â   a a �  � 6 � 6

  a � 6 �   6 � a

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; a � 6 �   36 12 �  � a a

12 a � 42

2 a � 7

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; 4a � 49

¥—ßπ—Èπ 4(x
2
 � 4x � 4) � 49

4x
2
 � 16x � 16 � 49

4x
2
 � 16x � 65 � 0

(2x � 5)(2x � 13) � 0

x �
5
2
 À√◊Õ x  �  � 13

2

µ√«®§”µÕ∫

∂â“ x  �  5
2

®“°∑“ß´â“¬®–‰¥â
  

49
4

25
4

 � �  
  

7
2

5
2

 �   �  6

∂â“ x  �  � 13
2

®“°∑“ß´â“¬®–‰¥â
  

49
4

25
4

 � �  
  

7
2

5
2

 �   �  6

¥—ßπ—Èπ √“°¢Õß ¡°“√§◊Õ 5
2
 ·≈– �

13
2

¥—ßπ—Èπ º≈∫«°¢Õß√“°¢Õß ¡°“√ �  
  

5
2

13
2

8
2

 � �   �  �


 


   �  �4

26. µÕ∫¢âÕ °

®“° ¡°“√   3 7 �  �  � x x �    16 2 � x

¬°°”≈—ß Õß∑—Èß Õß¢â“ß;

3 � x � 7 � x �   2 3 7( )( ) �  � x x � 16 � 2x

  �  �  � 2 3 7( )( )x x � 6 � 2x

  �  �  � 21 4 2x x � 3 � x

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; 21 � 4x � x
2

� 9 � 6x � x
2

2x
2
 � 10x � 12 � 0

x
2

� 5x � 6 � 0

(x � 1)(x � 6) � 0

x � 1 À√◊Õ x  �  �6

µ√«®§”µÕ∫
∂â“ x  �  1, ®“°∑“ß´â“¬ �    3 1 7 1 2 2 2 2 �  �  �   �   �   �  �

®“°∑“ß¢«“ �    16 2 1 3 2 �    �  ( )
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∂â“ x  �  �6,®“°∑“ß´â“¬ �    3 6 7 6 9 1 2 � �  �  � �    �   �   �  ( ) ( )

®“°∑“ß¢«“ �    16 2 6 � �( )   �  2

¥—ßπ—Èπ §”µÕ∫∑’Ë‡ªìπ‰ª‰¥â§◊Õ x  �  �6

27. µÕ∫¢âÕ §

®“° ¡°“√   3 1 2x x  �  �  � �   6 3x � 

¬°°”≈—ß Õß∑—Èß Õß¢â“ß;

(3x � 1) � (x � 2) �   2 3 1 2( )( )x x  �  � � 6x � 3

  2 3 7 22x x  �  �  � 2x � 6

  3 7 22x x  �  � � x � 3

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; 3x
2
 � 7x � 2 � x

2
 � 6x � 9

2x
2
 � 13x � 7 � 0

(2x � 1)(x � 7) � 0

x �
  
�

1
2
 À√◊Õ x  �  7

µ√«®§”µÕ∫

∂â“ x  �  
  
�

1
2

, ®“°∑“ß´â“¬ �  
  

� � � � �
3
2

1
1
2

2       � 
  

� � �
5
2

5
2

   � 
  
2

5
2

�

®“°∑“ß¢«“ �   
  

� �   
6
2

3  �  0

∂â“ x  �  7, ®“°∑“ß´â“¬ �    21 1 7 2 20 5 3 5  �  �  �    �   �   �  

®“°∑“ß¢«“ �    42 3 3 5 �    �   

¥—ßπ—Èπ §à“ x ∑’Ë Õ¥§≈âÕß°—∫ ¡°“√§◊Õ 7

  2 5 2 7 5 9 3x  �   �   �  �    �    �  

28. µÕ∫¢âÕ ¢

®“° ¡°“√  2 1 3 2x x �  �  � �   4 3 5 4x x �  �  � 

  2 1 5 4x x �  �  � �   4 3 3 2x x �  �  � 

¬°°”≈—ß Õß∑—Èß Õß¢â“ß;

(2x � 1) � (5x � 4) �   2 2 1 5 4( )( )x x �  � � (4x � 3) � (3x � 2) �   2 4 3 3 2( )( )x x �  � 

7x � 5 �   2 2 1 5 4( )( )x x �  � � 7x � 5 �   2 4 3 3 2( )( )x x �  � 

  ( )( )2 1 5 4x x �  � �
  ( )( )4 3 3 2x x �  �  

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; (2x � 1)(5x � 4) � (4x � 3)(3x � 2)

10x
2
 � 13x � 4 � 12x

2
 � 17x � 6

2x
2
 � 4x � 2 � 0

x
2
 � 2x � 1 � 0

(x � 1)
2

� 0

x � 1

µ√«®§”µÕ∫  x  �  1  Õ¥§≈âÕß°—∫ ¡°“√

  5 1 5 1 1x �    �   �  � � 4   �  2
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29. µÕ∫¢âÕ §

®“° ¡°“√ 3(x
2
 � 7x) � 26 �   4 7 102x x �  � 

3(x
2
 � 7x � 10 � 10) � 26 �   4 7 102x x �  � 

3(x
2
 � 7x � 10) � 30 � 26 �   4 7 102x x �  � 

3(x
2
 � 7x � 10) � 4 �   4 7 102x x �  � 

„Àâ x
2
 � 7x � 10  �  a

2 ®–‰¥â   x x2 7 10 �  �  �  a  	  0

3a
2
 � 4 � 4a

3a
2
 � 4a � 4 � 0

(3a � 2)(a � 2) � 0

a �
  
�

2
3
 À√◊Õ a  �  2

  x x2 7 10 �  � � 2   („™â‡©æ“–§à“∑’Ë‡ªìπ∫«°)

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; x
2
 � 7x � 10 � 4

x
2
 � 7x � 6 � 0

(x � 6)(x � 1) � 0

x � 6 À√◊Õ x  �  1

·∑π§à“ x  �  6 ·≈– x  �  1 ª√“°Ø«à“ Õ¥§≈âÕß°—∫ ¡°“√
¥—ßπ—Èπ ‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ �1, 6�

30. µÕ∫¢âÕ ¢

®“° ¡°“√  2 2 32x x �  �  � x
2
 � 2x � 6

(x
2
 � 2x � 3) �   2 2 32x x �  �  � 3 � 0

(  x x2 2 3 �  �  � 3)(  x x2 2 3 �  �  � 1) � 0

  x x2 2 3 �  �  � 3 � 0 À√◊Õ   x x2 2 3 �  �  �  1  �  0

  x x2 2 3 �  � � �3    x x2 2 3 �  �   �  1

‡π◊ËÕß®“°   x x2 2 3 �  �  �  �3 ‡ªìπ‰ª‰¡à‰¥â

  x x2 2 3 �  � � 1

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; x
2
 � 2x � 3 � 1

x
2
 � 2x � 4 � 0

x �
  

� � � �  � �( ) ( ) ( )( )
( )

2 2 4 1 4
2 1

2  

x �
  

2 20
2

  �

x �   1 5  �

·∑π§à“ x  �    1 5  �  ·≈– x  �    1 5  �  ª√“°Ø«à“ Õ¥§≈âÕß°—∫ ¡°“√

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ   1 5 1 5     � �,{ }
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31. µÕ∫¢âÕ °

®“° ¡°“√   4 7 15 32 2x x x x        � � � � �   x2 9  �

  ( )( ) ( )4 5 3 3x x x x        � � � � �   ( )( )x x �  � 3 3

  
x x x x          � � � � �3 4 5 3( )[ ] � 0

  x  � 3 � 0   À√◊Õ   4 5 3x x x        � � � � � 0

x � 3 � 0   4 5x  � �   x x    � � 3

x � 3 4x � 5 � x � x � 3 �
  2 3x x( )  �

2x � 2 �   2 32x x  �

x � 1 �   x x2 3  �

x
2
 � 2x � 1 � x

2
 � 3x

x � 1

·∑π§à“ x  �  3 ·≈– x  �  1 ª√“°Ø«à“ Õ¥§≈âÕß°—∫ ¡°“√
¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ �1, 3�

32. µÕ∫¢âÕ ¢

®“° ¡°“√
  

x
x
 � 

 � 

1
1 � 6x

x � 1 �   6 1x x( )  �

x� 1 � 6x x  � 6x

7x � 1 � 6x x

¬°°”≈—ß Õß∑—Èß Õß¢â“ß;

49x
2
 � 14x � 1 � 36x

3

36x
3
 � 49x

2
 � 14x � 1 � 0

36x
3
 � 36x

2
 � 13x

2
 � 13x � x � 1 � 0

36x
2
(x � 1) � 13x(x � 1) � (x � 1) � 0

(x � 1)(36x
2
 � 13x � 1) � 0

(x � 1)(9x � 1)(4x � 1) � 0

x � 1 À√◊Õ x  �  1
9
 À√◊Õ x  �  1

4

‡¡◊ËÕ·∑π§à“ x ‡æ◊ËÕµ√«®§”µÕ∫·≈â«ª√“°Ø«à“ x  �  1
4
  Õ¥§≈âÕß°—∫ ¡°“√

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ 1
4{ }

33. µÕ∫¢âÕ ß

®“° ¡°“√ 4
2x

 � 6(4
x
) � 8 � 0

(4
x
)
2
 � 6(4

x
) � 8 � 0

(4
x
 � 2)(4

x
 � 4) � 0

4
x
 � 2 � 0 À√◊Õ 4

x
 � 4 � 0

4
x

� 2 À√◊Õ 4
x

� 4

4
x

� 4
1
2 À√◊Õ 4

x
� 4

1
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¥—ßπ—Èπ x  �  1
2
 À√◊Õ x  �  1

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ 1
2

1, { }
34. µÕ∫¢âÕ °

®“° ¡°“√ 9
x
 � 20 � 3

x�2

3
2x

 � 20 � 9(3
x
)

(3
x
)
2
 � 9(3

x
) � 20 � 0

(3
x
 � 4)(3

x
 � 5) � 0

3
x
 � 4 � 0 À√◊Õ 3

x
 � 5 � 0

3
x

� 4 3
x

� 5

x log 3 � log 4 x log 3 � log 5

x �
log
log

 

 

4
3 x �

log
log

 

 

5
3

x � log3 4 x � log3 5

¥—ßπ—Èπ ‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ �log3 4, log3 5�

35. µÕ∫¢âÕ ¢

®“° ¡°“√ 4
2x�1

 � 16 � 65(4
x
)

4(4
x
)
2
 � 65(4

x
) � 16 � 0

(4�4
x
 � 1)(4

x
 � 16) � 0

4
x

�
1
4

, 16

4
x

� 4
�1

, 4
2

x � �1  À√◊Õ x  �  2

¥—ßπ—Èπ ‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ ��1, 2�

36. µÕ∫¢âÕ §

®“° ¡°“√ 3
2x�3

 � 55 � 28(3
x
 � 2)

3
3
�(3

x
)
2
 � 55 � 28(3

x
) � 56

27(3
x
)
2
 � 28(3

x
) � 1 � 0

(27�3
x
 � 1)(3

x
 � 1) � 0

3
x

�
1
27

, 1

3
x

� 3
�3

, 3
0

x � �3  À√◊Õ x  �  0

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ ��3, 0�
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37. µÕ∫¢âÕ ß

®“° ¡°“√ 2
x�2

� 5 2 2( )
x

 � 1

4(2
x
) � 5 2 2( )

x

 � 1 � 0

  4 2 5 22 2 2( ) ( )
x x

 �  � 1 � 0

  ( )( )4 2 1 2 12 2�  �  � 
x x

� 0

2 2
x

�
1
4

, 1

2 2
x

� 2
�2

, 2
0

x
2

� �2, 0

x � �4  À√◊Õ x  �  0

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ  �0, �4�

38. µÕ∫¢âÕ °

®“° ¡°“√ 4
2x

� 2
2x�1

� 8

(2
2
)
2x

� 2(2
2x

) � 8

2
4x

 � 2(2
2x

) � 8 � 0

(2
2x

� 4)(2
2x

 � 2) � 0

2
2x

 � 4 � 0 À√◊Õ 2
2x

 � 2 � 0

2
2x

� 4 2
2x

� �2 ´÷Ëß‡ªìπ‰ª‰¡à‰¥â
2

2x
� 2

2 ‡æ√“–«à“ 2
2x

 	 0 ‡ ¡Õ ‡¡◊ËÕ x ‡ªìπ®”π«π®√‘ß„¥Ê
2x � 2

x � 1

¥—ßπ—Èπ ‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ  �1�

39. µÕ∫¢âÕ ¢

®“° ¡°“√   2 2x x � � � 2

  2 22 2
x x

 � 
�

� 2

  

2 1

2

2

2

x

x
 � � 2

π” 2 2
x

 §Ÿ≥∑—Èß Õß¢â“ß;   ( )2 12 2
x

 � � 2 2 2( )
x

  ( ) ( )2 2 2 12 2 2
x x

 �  � � 0

  ( )2 12 2
x

 � � 0

2 2
x

� 1

2 2
x

� 2
0
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x
2

� 0

x � 0

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ �0�

40. µÕ∫¢âÕ ß

®“° (�4)
2x

�
  
�

1
4

  

1
4 2( )� x � �4

(�4)
�2x

� (�4)
1

�2x � 1

x �
  
�

1
2

¥—ßπ—Èπ (16)
�3x

  �    ( ) ( )
( )

16 16 4
3 1

2
3
2 2

3
2

− −
  �    �    �  4

3
  �  64

41. µÕ∫¢âÕ ß

®“° ¡°“√ 2
3x

 � 14�2
2x

 � 56�2
x
 � 64 � 0

(2
3x

 � 64) � (14�2
2x

 � 56�2
x
) � 0

[(2
x
)
3
 � 4

3
] � 14�2

x
(2

x
 � 4) � 0

(2
x
 � 4)(2

2x
 � 4�2

x
 � 16) � 14�2

x
(2

x
 � 4)� 0

(2
x
 � 4)(2

2x
 � 4�2

x
 � 16 � 14�2

x
) � 0

(2
x
 � 4)(2

2x
 � 10�2

x
 � 16) � 0

(2
x
 � 4)(2

x
 � 2)(2

x
 � 8) � 0

2
x

� 4 À√◊Õ 2
x
  �  2 À√◊Õ 2

x
  �  8

2
x

� 2
2 À√◊Õ 2

x
  �  2

1 À√◊Õ 2
x
  �  2

3

x � 2 À√◊Õ x  �  1 À√◊Õ x  �  3

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ �1, 2, 3�

42. µÕ∫¢âÕ ß

®“° ¡°“√ 8�2
4x

 � 54�2
3x

 � 101�2
2x

 � 54�2
x
 � 8 � 0

„Àâ 2
x
  �  y ®–‰¥â

8y
4
 � 54y

3
 � 101y

2
 � 54y � 8 � 0

8y
4
 � 16y

3
 � 38y

3
 � 76y

2
 � 25y

2
 � 50y � 4y � 8 � 0

8y
3
(y � 2) � 38y

2
(y � 2) � 25y(y � 2) � 4(y � 2) � 0

(y � 2)(8y
3
 � 38y

2
 � 25y � 4) � 0

(y � 2)(2y � 1)(y � 4)(4y � 1) � 0

y � 2,  1
2

, 4, 1
4

2
x

� 2
1
, 2

�1
, 2

2
, 2

�2

x � 1, �1, 2, �2

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ   �1, �1, 2, �2� À√◊Õ ��1, �2�
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43. µÕ∫¢âÕ §

®“° ¡°“√
  

1
2

1 4

 




� x

� (25)
3�2x

(2
�1

)
1�4x

� (5
2
)
3�2x

2
4x�1

� 5
6�4x

„ à log ∞“π ‘∫∑—Èß Õß¢â“ß; log 2
4x�1

� log 5
6�4x

(4x � 1)log 2 � (6 � 4x)log 5

(4x � 1)log 2 � (6 � 4x)(1 � log 2);   (log 5  �  1 � log 2)

4x log 2 � log 2 � 6 � 6 log 2 � 4x � 4x log 2

4x � 6 � 5 log 2

4x � 6 � 5(0.30103)

4x � 4.49485

x �
4 49485

4
.   �  1.1237125

44. µÕ∫¢âÕ ß

®“° ¡°“√ ( )x x � x
3

( )x x
1
2 � x

3

x
x
2 � x

3

„ à log ∞“π ‘∫∑—Èß Õß¢â“ß; log x
x
2 � log x

3

x
2

 log x � 3 log x

x
2

 log x � 3 log x � 0

  

x
2

3 � 


 


  log x � 0

®–‰¥â  x
2

 � 3 � 0 À√◊Õ log x � 0

x � 6 À√◊Õ x � 10
0
  �  1

45. µÕ∫¢âÕ ¢

®“° ¡°“√ 6
3�4x

 � 4
x�5

� 8

6
3�4x

 � 2
2x�10

� 2
3

„ à log ∞“π ‘∫; log 6
3�4x

 � log 2
2x�10

� log 2
3

(3 � 4x)log 6 �(2x � 10)log 2 � 3 log 2

(3 � 4x)(log 2 � log 3) � (2x � 7)log 2 � 0

(3 � 4x)(0.301 � 0.477) � (2x � 7)(0.301) � 0

(3 � 4x)(0.778) � (2x � 7)(0.301) � 0

2.334 � 3.112x � 0.602x � 2.107 � 0

�2.51x � �4.441

x �
  

�
�

4 441
2 51
.
.

  �  1.7693
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46. µÕ∫¢âÕ ¢

®“° ¡°“√ 6
x

�  10
3

 � 6
�x

6
x

�
  

10
3

1
6

 � 
x

π” 3(6
x
) §Ÿ≥µ≈Õ¥; 3(6

x
)
2

� 10(6
x
) � 3

3(6
x
)
2
 � 10(6

x
) � 3 � 0

[3(6
x
) � 1][6

x
 � 3] � 0

�  6
x

�
1
3

,  3

�  6
x

� 3
�1

x log 6 � �log 3

x(log 2 � log 3) � �log 3

x �
  

�

 � 

log
log log

 

  

3
2 3

x �
  

�
 � 

0 47712
0 30103 0 47712

.
. .

�
  

�0 47712
0 77815

.
.

� �0.61314

¥—ßπ—Èπ x ¡’§à“ª√–¡“≥ �0.61314 ·≈– 0.61314 ®÷ßÕ¬Ÿà„π™à«ß (�0.62, 0.62)

47. µÕ∫¢âÕ °

®“° ¡°“√   2 5 2
3 3x x   � � � 6

2 3
x

 � 5(  2 3
�x

) � 6

π” 2 3
x

 §Ÿ≥µ≈Õ¥; ( 2 3
x

)
2
 � 5 � 6( 2 3

x

)

( 2 3
x

)
2
 � 6( 2 3

x

)  � 5 � 0

( 2 3
x

 � 1)( 2 3
x

 � 5) � 0

�    2 13
x

 � � 0 ·≈– 2 3
x

 � 5 � 0

2 3
x

� 1  �  2
0 2 3

x

� 5
x
3

� 0 x
3

 log 2 � log 5

x � 0 x
3

 log 2 � 1 � log 2

x �
  

3 1 2
2

( log )
log

 �  

 

�
  

3 1 0 3010
0 3010

( . )
.

 � 

� 6.96677

¥—ßπ—Èπ §à“¢Õß x ®÷ßÕ¬Ÿà„π™à«ß [0, 7)
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48. µÕ∫¢âÕ ß

¢âÕ ° ∂Ÿ°µâÕß ®“° 5 � log x � 10

log x � 5

�  x � 10
5
  �  100,000  (®“° loga N  �  x ®–‰¥â N  �  a

x
)

¢âÕ ¢ ∂Ÿ°µâÕß ®“° log2[log2(x
3
 � 8)] � 2

log2(x
3
 � 8) � 2

2
  �  4

x
3
 � 8 � 2

4

x
3

� 16 � 8

x
3

� 8  �  2
3

x � 2

¢âÕ § ∂Ÿ°µâÕß ®“° log(log x) � 0

log x � 10
0

� 1

x � 10
1

� 10

¢âÕ ß ‰¡à∂Ÿ°µâÕß ®“° loga 10 loga x � loga 1,000

(loga 10)(loga x) � loga 10
3

(loga 10)(loga x) � 3 loga 10

π” loga 10 � 0 À“√∑—Èß Õß¢â“ß; loga x � 3

¥—ßπ—Èπ x  �  a
3

49. µÕ∫¢âÕ ¢

®“°¢âÕ (1) (log10 x)
2

� log10(x)
2

(log10 x)
2

� 2 log10 x

(log10 x)
2
 � 2 log10 x � 0

log10 x(log10 x � 2) � 0

log10 x � 0 À√◊Õ log10 x � 2 � 0

x � 10
0 À√◊Õ log10 x � 2

x � 1 À√◊Õ x � 10
2

x � 100

¥—ßπ—Èπ §à“¢Õß x „π¢âÕ (1) §◊Õ 1 ·≈– 100

®“°¢âÕ (2) log y � log 9 � 1

log y � log 3 � 1

log 
y
3

� 1

y
3

� 10
1

y � 30

¥—ßπ—Èπ §à“ y „π¢âÕ (2) §◊Õ 30
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50. µÕ∫¢âÕ °

®“° ¡°“√ log7 49 � log3(27)
x

� log10 1

log7 7
2
 � log3(3

3x
) � 0

2 log7 7 � 3x log3 3 � 0

2 � 3x � 0

x �
  
�

2
3

51. µÕ∫¢âÕ °

®“° ¡°“√ x(log 3,185 � log 65) � 2 � log 24.01

x log ,3 185
65



 


 � 2 � log 

2 401
100
,

x log 49 � 2 � log 
7

10

4

2

x log 7
2

� 2 � 4 log 7 � 2 log 10

2x log 7 � 2 � 4 log 7 � 2

2x log 7 � 4 log 7

π” 2 log 7 À“√∑—Èß Õß¢â“ß; x � 2

À√◊Õ x � 2 log2 2  �  log2 2
2
  �  log2 4

52. µÕ∫¢âÕ ¢

®“° ¡°“√ log(x � a) � log(x � b) � 2 log(x � c)

log(x � a)(x � b) � log(x � c)
2

(x � a)(x � b) � (x � c)
2

x
2
 � (a � b)x � ab � x

2
 � 2cx � c

2

(a � b � 2c)x � c
2
 � ab

x �
  

c ab
a b c

2

2
 � 

 �  � 

53. µÕ∫¢âÕ ¢

®“° ¡°“√ log3(x � 24) � 4 � log3 x

log3(x � 24) � log3 x � 4

log3 x(x � 24) � 4

x(x � 24) � 3
4

x
2
 � 24x � 81

x
2
 � 24x � 81 � 0

(x � 27)(x � 3) � 0

x � 27  À√◊Õ  x  �  �3

‡π◊ËÕß®“°‚¥‡¡π¢Õßøíß°å™—π≈Õ°“√‘∑÷¡‡ªìπ®”π«π®√‘ß∫«°
¥—ßπ—Èπ §à“ x ∑’Ë Õ¥§≈âÕß°—∫ ¡°“√§◊Õ 27

‡´µ§”µÕ∫§◊Õ �27�

À¡“¬‡Àµÿ  log3(x � 24)  �  log3 x � log3 24
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54. µÕ∫¢âÕ §

®“° ¡°“√ 2 log5x � log5(x � 6) � 0

log5 x
2
 � log5(x � 6) � 0

  
log5

2

6
x

x � 







 � 0

  

x
x

2

6 � 
� 5

0

  

x
x

2

6 � 
� 1

x
2

� x � 6

x
2
 � x � 6 � 0

(x � 3)(x � 2) � 0

�  x � 3, �2

‡π◊ËÕß®“° log(�2) ‰¡à¡’ ‡´µ§”µÕ∫§◊Õ �3�

À¡“¬‡Àµÿ  2 log5x � log5(x � 6)  �  2 log5
  

x
x � 6



 




55. µÕ∫¢âÕ °

®“° ¡°“√ 2 log4(x � 1) � log4 x � log4 3 � 2

log4(x � 1)
2

� log4 x � log4 3 � 2

log4
  

( )x
x

 �  � 1 32
� 2

�  
  

3 1 2( )x
x

 � 
� 4

2

3(x � 1)
2

� 16x

3(x
2
 � 2x � 1) � 16x

3x
2
 � 10x � 3 � 0

(3x � 1)(x � 3) � 0

�  x �
1
3

, 3

¥—ßπ—Èπ ‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ 1
3

3, { }
56. µÕ∫¢âÕ ß

®“° ¡°“√ 2  log x � 21 � 2 � log x

  log( )x � 21 2 � 2 � log x

log(x � 21) � log x � 2

log(x � 21)x � 2

(x � 21)x � 10
2

x
2
 � 21x � 100 � 0

(x � 25)(x � 4) � 0

x � 25, �4
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‡π◊ËÕß®“° ∂â“ x   �  �4 ∑”„Àâ   x �   �  �21 25  ´÷Ëß‰¡à„™à®”π«π®√‘ß ·≈– log(�4) ‰¡à¡’
¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ �25�

57. µÕ∫¢âÕ §

®“° ¡°“√ log10 x � log5(2x)

log
log

 

 

x
10 �

log( )
log

2
5
x

 

log x �
  

log log
log

  

 

2
1 2

 � 

 � 

x

(1 � log 2)log x � log 2 � log x

log x � (log 2)(log x) � log 2 � log x

�(log 2)(log x) � log 2

π” log 2 À“√µ≈Õ¥; (�1)log x � 1

log x � �1

�  x � 10
�1

  �  1
10

¥—ßπ—Èπ ‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ 1
10{ }

58. µÕ∫¢âÕ ¢

®“° ¡°“√ log10 x
2

� log2x 25

log10 x
2

� log2x 5
2

2 log10 x � 2 log2x 5

log
log

 

 

x
10 �

log
log

 

 

5
2x

log x �
  

log
(log log )

 

  

5
2 � x

(log 2 � log x)(log x) � log 5

(log 2)(log x) � (log x)
2

� log 5

(log x)
2
 � (log 2)(log x) � log 5 � 0

(log x)
2
 � (1 � log 5)( log x) � log 5 � 0 (log 2  �  1� log 5)

(log x � log 5)(log x � 1) � 0

log x � log 5 � 0 ·≈– log x � 1 � 0

log x � log 5 log x � �1

�  x � 5 �  x � 10
�1

  �   1
10

59. µÕ∫¢âÕ ß

®“° ¡°“√ log3 x � logx 3 �
10
3

  

log
log

log
log

 

 

 

 

x
x3
3

 � �
10
3

  

(log ) (log )
(log )(log )

  

  

x
x

2 23
3
 � 

�
10
3
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3(log x)
2
 � 3(log 3)

2
� 10(log 3)(log x)

3(log x)
2
 � 10(log x)(log 3) � 3(log 3)

2
� 0

(3 log x � log 3)(log x � 3 log 3) � 0

3 log x � log 3 À√◊Õ log x � 3 log 3 � 0

log x
3

� log 3 À√◊Õ log x � 3 log 3

x
3

� 3 À√◊Õ log x � log 3
3

x � 33
 À√◊Õ x � 3

3
  �  27

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ 3 273
  ,{ }

À¡“¬‡Àµÿ ¬—ß¡’«‘∏’∑”Õ’°À≈“¬«‘∏’ ‡™àπ „Àâ log3 x  �  a ®–‰¥â logx 3  � 1
a

®“° ¡°“√ a � 1
a

�
10
3

3a
2
 � 3 � 10a (§Ÿ≥¥â«¬ 3a)

3a
2
 � 10a � 3 � 0

(3a � 1)(a � 3) � 0

3a � 1 � 0 À√◊Õ a � 3 � 0

a �
1
3

À√◊Õ a � 3

log3 x �
1
3

log3 x � 3

x � 3
1
3 x � 3

3

x � 33
 x � 27

60. µÕ∫¢âÕ ¢

®“° ¡°“√ log2 x � logx 2 � 2.5

„Àâ log2 x  �  a ®–‰¥â logx 2 �
1
a

a � 1
a

�
5
2

2a
2
 � 2 � 5a (§Ÿ≥¥â«¬ 2a)

2a
2
 � 5a � 2 � 0

(2a � 1)(a � 2) � 0

2a � 1 � 0 À√◊Õ a � 2 � 0

a �
1
2

À√◊Õ a � 2

log2 x �
1
2

À√◊Õ log2 x � 2

x �   2 2
1
2   �  x � 4

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ 2 4, { }
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61. µÕ∫¢âÕ §

®“°√–∫∫ ¡°“√ log2 (x � y) � log2 (x � y) � 4 .......... (1)

log2 (xy � 2) � 2 .......... (2)

®“° (1); log2 (x � y)(x � y) � 4

(x � y)(x � y) � 2
4

x
2
 � y

2
� 16 .......... (3)

®“° (2); xy � 2 � 2
2

xy � 2 � 4

xy � 6 .......... (4)

®“° (3) ·≈– (4) ®–‰¥â x �   �3 2

y �   � 2

¥—ßπ—Èπ §à“ x � y ∑’Ë‡ªìπ‰ª‰¥â§◊Õ   3 2 2 4 2 �   �  

62. µÕ∫¢âÕ §

®“°√–∫∫ ¡°“√ (ax)
log a

� (by)
log b

.......... (1)

b
log x

� a
log y

.......... (2)

„Àâ log a  �  A, log b  �  B, log x  �  X ·≈– log y  �  Y

®“° (1) „ à log ®–‰¥â log a�log(ax) � log b�log(by)

log a(log a � log x) � log b�(log b � log y)

A(A � X) � B(B � Y)

A
2
 � AX � B

2
 � BY

AX � BY � �(A
2
 � B

2
) .......... (3)

®“° (2) „ à log ®–‰¥â log x�log b � log y�log a

XB � YA

BX � AY � 0 .......... (4)

(3) � A; A
2
X � ABY � �A(A

2
 � B

2
) .......... (5)

(4) � B; B
2
X � ABY � 0 .......... (6)

(5) � (6); X(A
2
 � B

2
) � �A(A

2
 � B

2
)

X � �A

®–‰¥â  log x � �log a

log x � log a
�1

x � a
�1

  �  1
a

·∑π§à“ X  �  �A „π (4) ®–‰¥â;
�AB � AY � 0

Y � �B

log y � �log b
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log y � log b
�1

�  y � b
�1

  �  1
b

¥—ßπ—Èπ xy  �  
  

1 1 1
a b ab

�   �  

63. µÕ∫¢âÕ ¢

®“° 2 log8 N � a .......... (1)

log2 2N � b .......... (2)

a � b � 4 .......... (3)

®“° (1); log8 N �
a
2

N �   8 2 22 3 2
3
2

a a a

  �    �  ( ) .......... (4)

®“° (2); log2 2N � b

2N � 2
b

N � 2
b�1

.......... (5)

®“° (4) ·≈– (5) ®–‰¥â 3
2
a

� b � 1

3a � 2b � �2 .......... (6)

(6) � 3(3) ®–‰¥â b � �14

®“° (5) ®–‰¥â N � 2
�14�1

  �  2
�15

  �  
1

215

64. µÕ∫¢âÕ ¢

®“° ¡°“√ (x
2
 � 11)

log 7
� 5

log 49

(x
2
 � 11)

log 7
� 5

 log 72

(x
2
 � 11)

log 7
� 5

2 log 7

(x
2
 � 11)

log 7
� 25

log 7

�  (x
2
 � 11) � 25

x
2

� 36

¥—ßπ—Èπ x  �  6, �6

‡´µ§”µÕ∫ §◊Õ ��6, 6�

65. µÕ∫¢âÕ ß

®“° ¡°“√ logx 125 � log10 8x
3

logx 5
3

� log10(2x)
3

3 logx 5 � 3 log10(2x)

logx 5 � log10(2x)

log
log

 

 

5
x � log(2x)

log
log

 

 

5
x � log 2 � log x
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log 5 � (log 2)(log x) � (log x)
2

log 5 � (1 � log 5)(log x) � (log x)
2

log 5 � log x � (log 5)(log x) � (log x)
2

(log x)
2
 � (log 5)(log x) � (log x � log 5) � 0

(log x)
2
 � (log 5 � 1)log x � log 5 � 0

(log x � log 5)(log x � 1) � 0

�  log x � log 5 � 0 ·≈– log x � 1 � 0

log x � log 5 log x � �1

�  x � 5 �  x � 10
�1

  �  1
10

¥—ßπ—Èπ ‡´µ§”µÕ∫¢Õß ¡°“√§◊Õ 1
10

5, { }
66. µÕ∫¢âÕ ¢

®“° ¡°“√ 3.61 �
38

1 200
5 H

,
 

„ à log; log 3.61 � log
38

1 200
5 H

,
 

log 3.61 � log 19
600

5 H
 

log 361
100

�
1
5

(log 19 � log H � log 600)

log 361 � log 100 �
1
5

[log 19 � log H � log(2 � 3 � 100)]

log 19
2
 � log 10

2
�

1
5

[log 19 � log H � log 2 � log 3 � log 100]

2 log 19 � 2 �
1
5

[log 19 � log H � log 2 � log 3 � 2]

10 log 19 � 10 � log 19 � log H � log 2 � log 3 � 2

log H � 9 log 19 � log 2 � log 3 � 8

� 9 � 1.2788 � 0.3010 � 0.4771 � 8

� 4.2873

®“°°”Àπ¥ log 194 � 2.2873

�  4.2873 � log 19,400

�  log H � log 19,400

¥—ßπ—Èπ  H  �  19,400

67. µÕ∫¢âÕ ¢

®“° Ÿµ√ A � P
  
1

100
 � 

r
t


 




·∑π§à“„π Ÿµ√; 10,080 � 8,000
  
1 8

100
 � 



 




t

10,080 � 8,000(1.08)
t
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(1.08)
t

�
10 080
8 000

,
,

(1.08)
t

�
100 8

80
.

log(1.08)
t

� log 100 8
80

.

t log 1.08 � log 100.8 � log 80

t �
  

log . log
log .

  

 

100 8 80
1 08
 � 

�
  

2 0034 1 9030
0 0334

. .
.
 � 

�
0 1004
0 0334
.
.

� 3.006

¥—ßπ—Èπ µâÕßΩ“°‰«âª√–¡“≥ 3 ªï

68. µÕ∫¢âÕ §

¢âÕπ’ÈµâÕß„™â Ÿµ√¥Õ°‡∫’È¬∑∫µâπ §◊Õ A  �  P
  
1

100
 � 

r
t


 




·∑π§à“ Ÿµ√‡¡◊ËÕ A � 2P

2P � P
  
1 3

100
 � 



 




t

2 � (1.03)
t

log 2 � t log 1.03

t �
  

log
log .

.

.
 

 

2
1 03

0 3010
0 0128

  �    �   23.52

¥—ßπ—Èπ ªï∑’Ë¡’æ≈‡¡◊Õß‡ªìπ Õß‡∑à“¢Õßªï æ.». 2517 §◊Õ æ.». (2517 � 24) æ.». 2541

69. µÕ∫¢âÕ °

  

a

b c

a b
a c

−

−

− −

−

−

























3

2
3

3
2

1
2 36

2 1

2

 � 
 

�

  

a

bc

a b
a c

9
2

3
2

1
4

1
2

2 1

2

−

−

−

−









 � 

�

  

a

bc

a b
a c

9
2

3
2

1
2 1

4 2−

−

− � 

�

  

a

bc

a c

a b

9
2

3
2

4 2

1
2 1−

−

−
 � 

� a c
b

9
2

4 1
2

2 3
2

0

− − +

� a c0
7
2

� c
7
2
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70. µÕ∫¢âÕ °

„Àâ   N �
2

10

107

2

 

„ à log ∑—Èß Õß¢â“ß; log N � log 2107
  � log 10

2

� log 2
10
7  � 2

�
10
7

log 2 � 2

�
10
7

(0.3010) � 2

� 0.4300 � 2

� log 2.691 � log 10
2

� log
2 691
102
.

N �
2 691
102
.

  �  0.02691

71. µÕ∫¢âÕ ¢

„Àâ  N �
  

3 0 6321 0 0253

19 0 002037

4 3

5
( . ) .

.

 � 

 � 

 

 

log N � log 3 � log(0.6321)
4
 � log( . )0 0253

1
3  � log 19 � log( . )0 002037

1
5

� log 3 � 4 log 0.6321 � 1
3

log 0.0253 � log 19 � 1
5

log 0.002037

� 0.4771 � 4(0.8008�1) � 1
3

(0.4031�2) � 1.2788 � 1
5

(0.3090�3)

� 0.4074 � 2

®“°°”Àπ¥„Àâ log 2.555 � 0.4074

log N � log 2.555 � 2

� log
2 555
102
.

� log 0.02555

N � 0.02555

72. µÕ∫¢âÕ ß

„Àâ A � (1.938)
5

log A � 5 log 1.938

� 5 � 0.2874

� 1.4370

A � antilog 1.4370

®“°°”Àπ¥®–‰¥â A � 27.35
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„Àâ  B � 21 837 . 

log B �
1
7

log 21.83

�
1
7

(1.3391)

� 0.1913

� log 1.554   (®“°°”Àπ¥„Àâ)
�  B � 1.554

(1.938)
5
 � 21 837 . � 27.35 � 1.554  �  25.796

73. µÕ∫¢âÕ §

„Àâ N � 42
42

log N � 42 log 42

� 42 log(2 � 3 � 7)

� 42(log 2 � log 3 � log 7)

� 42(0.3010 � 0.4771 � 0.8451)

� 42(1.6232)

� 68.1744

·§·√°‡∑Õ√‘ µ‘°‡∑à“°—∫ 68 · ¥ß«à“ 42
42 ª√–°Õ∫¥â«¬µ—«‡≈¢ 69 À≈—°

74. µÕ∫¢âÕ §

„Àâ x � 10
3.6990

log x � log 10
3.6990

�  log x � 3.6990      (log 10  �  1)

� 0.6990 � 3

� log 5 � log 10
3

� log 5 � 10
3

�  x � 5 � 10
3
  �  5,000

75. µÕ∫¢âÕ ß

®“° ¡°“√ x
2
 log 5 � log 625

x
2
 log 5 � log 5

4

x
2
 log 5 � 4 log 5

π” log 5 À“√µ≈Õ¥; x
2

� 4

¥—ßπ—Èπ x  �  2, � 2

‡´µ§”µÕ∫ §◊Õ �2, �2�

76. µÕ∫¢âÕ ¢

®“° ¡°“√ log8 (x � 6) � log8 (x � 6) � 2

log8 (x � 6)(x � 6) � 2
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�  (x � 6)(x � 6) � 8
2

x
2
 � 36 � 64

x
2

� 100

x � 10, �10

‡π◊ËÕß®“°‚¥‡¡π¢Õßøíß°å™—π≈Õ°“√‘∑÷¡‡ªìπ®”π«π®√‘ß∫«° ‡¡◊ËÕ·∑π§à“ x „π x�6 ·≈– x�6 ·≈â«
§à“¢Õß x ∑’Ë∂Ÿ°µâÕß §◊Õ 10

¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ �10�

77. µÕ∫¢âÕ ¢

®“°°√“ø‡ªìπ°√“ø¢Õßøíß°å™—π≈¥ §à“¢Õß b §◊Õ 0  �  b  �  1

78. µÕ∫¢âÕ §

®“° ¡°“√   3 4 2 5x x �  �  � � 2

  3 4x � �   2 5x �  � 2

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; 3x � 4 � (2x � 5) �   4 2 5x �  � 4

x � 5 �   4 2 5x � 

¬°°”≈—ß Õß∑—Èß Õß¢â“ß; x
2
 � 10x � 25 � 16(2x � 5)

x
2
 � 10x � 25 � 32x � 80

x
2
 � 22x � 105 � 0

(x � 7)(x � 15) � 0

�  x � 7, 15

µ√«®§”µÕ∫ ‡¡◊ËÕ x  �  7,    3 7 4 2 7 5 25 9( ) ( ) �  �  �   �   �   �  5 � 3  �  2

‡¡◊ËÕ x  �  15,    3 15 4 2 15 5 49 25( ) ( ) �  �  �   �   � �  7 � 5  �  2

¥—ßπ—Èπ §”µÕ∫¢Õß ¡°“√§◊Õ 7 ·≈– 15

¢âÕ ° ‡¡◊ËÕ x  �  7, x � 5 � 7 � 5  �  12

  2 2 5x � �   2 14 5 2 9 �   �  �  2(3)  �  6

¥—ßπ—Èπ ¢âÕ ° ‰¡à∂Ÿ°µâÕß
¢âÕ ¢ ·≈–¢âÕ ß ‰¡à∂Ÿ°µâÕß ‡æ√“–∑“ß¥â“π¢«“¡◊Õ‡ªìπ®”π«π®√‘ß≈∫
¢âÕ § ‡¡◊ËÕ x  �  7, x � 5 � 7 � 5  �  12

  4 2 5x � �   4 14 5 4 9 �   �     �  4(3)  �  12

‡¡◊ËÕ x  �  15, x � 5 � 15 � 5  �  20

  4 2 5x � �   4 30 5 4 25 �   �    �  4(5)  �  20

¥—ßπ—Èπ ¢âÕ § ∂Ÿ°µâÕß

79. µÕ∫¢âÕ °

®“° xnm
mn

  [ ] � x n
m

mn
1

 







� [ ]x mn mn
1

� x
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80. µÕ∫¢âÕ §

®“° ¡°“√ log(x
2
) � (log x)

2

2 log x � (log x)
2

(log x)
2
 � 2(log x) � 0

(log x � 2)(log x) � 0

log x � 2 � 0 À√◊Õ log x � 0

log x � 2 À√◊Õ x � 10
0

x � 10
2
  �  100 À√◊Õ x � 1

·∑π§à“ x  �  100 ·≈– x  �  1 „π ¡°“√®–∑”„Àâ ¡°“√‡ªìπ®√‘ß
¥—ßπ—Èπ ‡´µ§”µÕ∫§◊Õ �100, 1�

81. µÕ∫¢âÕ ¢

®“° loga 32 �
  
�

5
7

a
− 5

7 � 32

a
5
7 �

1
32

a
5
7 �

1
2

5

 




¬°°”≈—ß 7
5
 ∑—Èß Õß¢â“ß; a �   

  

1
2

1
2

1
128

5
7
5 7


 












 


  �    �  

82. µÕ∫¢âÕ §

®“° log3(log10 x) � 1

log10 x � 3
1

x � 10
3

¥—ßπ—Èπ x
2
3 � ( )103

2
3   �  10

2
  �  100

83. µÕ∫¢âÕ §

®“° ¡°“√ log3 5 � 1.4651

log27 15 � log33 15

�
1
3

log3 15

�
1
3

log3 (3 � 5)

�
1
3

(log3 3 � log3 5)

�
1
3

(1 � 1.4651)

�
1
3

(2.4651)

� 0.8217
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