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1. (a + b)3 = a3 + 3a2b + 3ab2 + b3

2. (a − b)3 = a3 − 3a2b + 3ab2 − b3

3. a3 + b3 = (a + b)(a2 − ab + b2)

4. a3 − b3 = (a − b)(a2 + ab + b2)
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�
����  ���  ���  m, n  
��
���
�
���ก�� ��������a, b, am, bn a, b ≠ 0

1. am ⋅ an = am + n

2. am

an = am− n

3. (am)n = amn

4. (ab)n = anbn

5.  !��"#$  

a

b



n
= an

bn b ≠ 0

6.     !��"#$  a−n = 1

an a ≠ 0

7. a
1
n = n a

8. !��"#$  a0 = 1 a ≠ 0
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Exponential Function
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+#��f = {(x, y) ∈ R × R+ / y = ax ; a > 0 a ≠ 1}
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Logarithmic Function   
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���
�� �	 log

1. 6.loga1 = 0 logbna = 1
n logba

2. 7.logaa = 1 a
logam = m

3. 8.loga(mn) = logam + logan a
logbm = m

logba

4. 9.   !��"#$  ��� loga


m
n


 = logam − logan logba =

logma

logmb
m > 0 m ≠ 1

5. 10.logba
m = m logba logba = 1

logab
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1. ���   ���	  x  ��
��������3x − 2 = 6x − 3x + 2

2. ���ก���ก��  1

2x − 22x − 2x
− 1

2x + 22x − 2x
= 7

2

3. ���  ����
���� !����ก��  x1, x2 4x − 2x+ 3 − 2x − 1 + 4 = 0

���	  ����ก" ������log4(x1 + x2)
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4. ��$�
��!��  x  ��ก��ก��  (30)2x + 2(10)2x − 8(32x + 2) = 0

ก��$���$�  log 2 = 0.3010

5. ���  a, b, c  ����
���� ��*��ก����ก"�!����ก��  1000x − 8 ⋅ 100x + 17 ⋅ 10x = 10

���	  a + b + c  ��
������ก" !�������,���-
1. 10 2. 8 3. 1 4. 0
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6. ���   ���	 ��$�
��!��  22x2
+ 2x2 + 2x + 2 = 25+ 4x x2 − 2x

7. ก��$���$�  x  ��������	���2� 	ก��*���
����ก" ��ก��  35x ⋅ 9x2
= 27

��3   
��!��   ����ก" !����y =
(log23)(log45)(log67)
(log43)(log65)(log87) xy

1. 2. 3. 27 4.1

8
−1

8
−27
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8. ก��$���$�   ��3  f(x) = log4x , g(x) = 2x h(x) = (f + g−1)(x)


��!��  x  ��*��������	���2� 	ก��!��������$�  (foh)(x) = 1

2

1. 2. 3. 4.3
2

3
4

3
8

3
16

9. ���  ���	
��!��  x  
5�!����log3(x(log1255)log5125) = 0

1. 2. 3. 4.30 31 32 33
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10. ��3   ��$�
��!��  logax = 2 , logbx = − 1 logcx = 2

5
logabcx

11. ก��$���$�   
��!��  A  �78����9���A = 1

1 + log29
+ 2

1+ log63
+ 4

1+ log36

1. [2, 4) 2. (3, 5] 3. (5, 7] 4. [7, 9)
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12. >� 	ก!��
���� �"-�$��!����ก��   ����ก" !����log3x9 + (log3x)2 = 2

1. 2. 3. 4. 1128

9

37

9

31

3

13. ก��$��  ?2���@�!��
	�����,���-f(x) = log2x

ก. ก��A!��AB�กCD"�  �����������g(x) = f(9 ⋅ 2x)

!. ก��A!��AB�กCD"�   ����?���E ��h(x) = 9 ⋅ 2f(x2 + 1)

!�����8ก
1. ก. �8ก  ��3  !. �8ก 2. ก. �8ก  ��3  !. >2�
3. ก. >2�  ��3  !. �8ก 4. ก. >2�  ��3  !. >2�
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14. ก��$���$� ����E
��    �"�ก" ����E
��   ��*�F�  p  y = 4x y = 2x + 1 + 3

����F�  p  �78� ��������  y  =  mx + 8  ���	  m  ��
��������
1. 2. 3. 4.log23 log25 log32 log52

15. ���   ���	  ����ก" ������1

2
log (a − 1

a )2 + 4 = 1 − log 5 b = 102+ log(a2 + 1)
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16. ���  a, b  ����
���� !����ก��  6x − 3x+ 1 − 2x + 2 + 12 = 0

���	 
���� !����ก��  ����ก" !�������,���-(ab)2x+ 1 = (ab + 3)x

1. 2. 3. 4.log 3

log2 − log 3

log4

log7 − log 16

1

log58− 2

1

log25− 2

17. ก��$���$�  a, b  ����
���� !����ก��    E�7��*  a < blog5x + 2 logx5 = 3

���  ����9�!������	���L� 	ก ��3   ��3  3  $��  x  ���"	}I+ A = {x ∈ I+ / x ∈ [a, b]

���	 ��$�����	����D2ก!���9�  A
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18. �$�  R  ����9�!������	���2� ��3���
  ��3A = {x ∈ R/32x − 34(15x − 1) + 52x = 0}

B = {x ∈ R/ log5(5
1
x + 125) = log56 + 1 + 1

2x
}

���	 ����	����D2ก!���9�  ����ก" ������A ∪ B

19. ก��$���$�  a > 1  ��3  b, c > 0  ���    ��3  x  ��������	���2�9P*�a2 + b2 = c2

logc + ba + logc − ba = x(logc + ba)(logc − ba)

���	  x  ��
��������
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20. �$�  R  ����9�!������	���2�  ��3�$�
C = {x ∈ R/ (3x2 − 11x + 7)(3x2 + 4x+ 1) = 1}

����	����D2ก!���9�  C  ����ก" ������

21. ���  A  ����9�
���� !��  2(log3x − 1)
1

2 + log 1
3

x3 + 4 > 0

���	�9�  A  �����" �9�!��D�	������,���-
1. (0, 3) 2. (1, 4) 3. (2, 5) 4. (2, 9)
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22. �9�
���� !����ก��   
5�!����2x2(x − 3) < 8


2

3
− x



1. 2. 3. 4.(−∞, 2) (−∞, 2] (2, ∞) [2, ∞)

23. ก��$���$�  a  =  log 2  ,  b  =  log 3   �9�
���� !�����ก��  10x2
< 3x ⋅ 2log 3− x


5�!����
1. 2. 3. 4.(−2a, b) (−a, b) (−b, 2a) (−b, a)
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24. �9�
���� !��    
5�!����

1

3



x2 + 5x+ 3
< 1

27

1. 2.(−5, 0) (−3, −2)

3. 4.(−∞, −5) ∪ (0, ∞) (−∞, −3) ∪ (−2, ∞)

25. ก��$�����ก��  ����9�
���� !�����ก��
5�log2x − 3 log100x
2 < 0

��$�  m + n {x / 10m < x < 10n}

14

���������	  ��
�	��	����  ���������	����	���


