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log4x = log93 + log39 → log4x = log

323 + log33
2

log4x = 1

2
log33 + 2 log33 → log4x = 1

2
+ 2 = 5

2

∴ x = 4
5

2 = (22)
5

2 = 25 = 32

��� 9  ���  2
2x ⋅ 2x+ 1 ⋅ 2x+ 2 = 4x + 4x+ 1 + 4x+ 2

23x+ 3 = 4x(1 + 41 + 42) → 23x ⋅ 23 = 22x(21)

23x

2x = 21

8
→ 2x = 21

8
→ log2(2x) = log2



21

8



∴ x = log2


21

8


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x = log (12 + 4 ⋅ 5x − 3 ⋅ 2x) → 10x = 12 + 4 ⋅ 5x − 3 ⋅ 2x

5x ⋅ 2x − 4 ⋅ 5x + 3 ⋅ 2x − 12 = 0 → 5x(2x − 4) + 3(2x − 4) = 0

(2x − 4)(5x + 3) = 0

 =  0  ���	   =  02x − 4 5x + 3

  =  4     =  2x 5x −3

∴ x  =  2  x  ��
��������
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log3x3 + log333x = −4

3
→ log3x3 + 1

3
log33x = −4

3

���  �����  A = log33x
1

A
+ 1

3
(A) = −4

3
→ 3 + A2 = − 4A

A2 + 4A + 3 = 0 → (A + 3)(A + 1) = 0 → A = − 3, −1

log33x = − 3, −1 → 3x = 3−3, 3−1 → 3x = 1

27
,

1

3
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���	�������������� 
!�x = 1

81
,

1

9

∴ a + b = 1

81
+ 1

9
= 10

81

1
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1

1 + log
a2b

(c
a)

+ 1

1+ log
b2c

( a

b
)

+ 1

1 + log
c2a

(b
c )

= 1

log
a2b

(a2 b) + log
a2b

(c
a)

+ 1

log
b2c

(b2c) + log
b2c

( a

b
)

+ 1

log
c2a

(c2a) + log
c2a

(b
c )

= 1

log
a2b

(abc) + 1

log
b2c

(abc) + 1

log
c2a

(abc)

= logabc(a2b) + logabc(b2c) + logabc(c2a)

= logabc(a3b3c3) = logabc(abc)3 = 3

��� 13  ���  20
��ก  5(x− 2A)2yA

= (16)64 = (24)2
6

= (222
)2

6
= 228

�#� ���   =  1  ���  =  5(x− 2A) 2yA
228

  =  0   =  x − 2A yA 28

x  =    y  =  2A (1) 2
8
A (2)

��ก&��'(  A = logy

logx
= log2

8
A

log2A
=

8

A

A
= 8

A2

�� )��)  ∴A  =  2  ��)�)  (1)  ���  (2)A3 = 8 →

�����  ���    ∴x = 22 = 4 y = 2
8

2 = 16 x + y = 20

2
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log x(x − 15) ≤ 2

x(x − 15) ≤ 102

x2 − 15x − 100 ≤ 0

(x − 20)(x + 5) ≤ 0

��������  ���   log  ��	 ��กก���0!)'(
x(x − 15) > 0

)��
���	����1 �2	)�3��  Intersect  ก�)

x ∈ [−5, 0) ∪ (15, 20]

;<���=�1>;���?21@A)���)�)1�B�
∴ s = {−5, −4, −3, −2, −1, 16, 17, 18, 19, 20}
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