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1.

(1) 1

(2) x2

(3) m3

(4) 1

b3

(1) a5 × a−2

a3
= a5+(−2)−3 = a0 = 1

(2) x−3 × x7

x2
= x−3+7−2 = x2

(3) m
5
2

m− 1
2

= m
5
2−(−

1
2 ) = m3

(4) b−4

b−1
= b−4−(−1) = b−3 =

1

b3

2.

(1) 4x2

(2) 9b6

a4

(3) m2

n
(4) x2y

(1) (2x3)2 ÷ (x2)2 = 4x6 ÷ x4 = 4x2

(2)
(
3a−1b2

ab−1

)2

=
(
3a−2b3

)2
= 9a−4b6 =

9b6

a4

(3) (m2n−1)3

m4n−2
=

m6n−3

m4n−2
= m6−4n−3−(−2) = m2n−1 =

m2

n

(4) (2x−2y3)(3x5y−1)

6xy
=

6x3y2

6xy
= x2y

3.
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(1) 24

(2) am−3

(3) 3n+1

(4) bx−1

(1) 2x+1 × 23−x = 2x+1+3−x = 24

(2) a2m−1 ÷ am+2 = a2m−1−(m+2) = am−3

(3) 32n × 3−n × 3 = 32n+(−n)+1 = 3n+1

(4) b
x
2 × b

x
2−1 = b

x
2+

x
2−1 = bx−1

4.

(1) 2x + 1

(2) 3x + 3

(3) am + an

(4) xp + 1

(1) 22x − 1

2x − 1
=

(2x)2 − 12

2x − 1
=

(2x − 1)(2x + 1)

2x − 1
= 2x + 1

(2) 32x − 9

3x − 3
=

(3x)2 − 32

3x − 3
=

(3x − 3)(3x + 3)

3x − 3
= 3x + 3

(3) a2m − a2n

am − an
=

(am)2 − (an)2

am − an
=

(am − an)(am + an)

am − an
= am + an

(4) x2p + 2xp + 1

xp + 1
=

(xp + 1)2

xp + 1
= xp + 1

5.

(1) 4

(2) 2− 2 · 3x

(3) 4

(4) 2
(
52x + 5−2x

)

(1) A = 2x, B = 2−x = (A+B)2 − (A−B)2 = 4AB = 4 · 2x · 2−x = 4

(2) (3x − 1)2 − (3x + 1)(3x − 1) = (3x − 1) [(3x − 1)− (3x + 1)] = −2(3x − 1) = 2− 2 · 3x

(3) A = am, B = a−m = (A+B)2 − (A−B)2 = 4AB = 4 · am · a−m = 4

(4) A = 5x, B = 5−x = (A+B)2 + (A−B)2 = 2(A2 +B2) = 2
(
52x + 5−2x

)
6.
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(1) 6

(2) 5

2
(3) 2

(1) a3 + a2 − a2 − a = a3 − a a = 2 = 23 − 2 = 8− 2 = 6

(2) 2x+2 + 2x+1 − 2x = 2x(22 + 21 − 1) = 5 · 2x x = −1 = 5 · 2−1 =
5

2

(3) 3m+1 − 3m

3m
=

3m(3− 1)

3m
= 2 m = 2 2

7.

(1) x = 4

(2) x = 4

(3) x =
3

2
(4) x = 3

(1) 2x = 16 = 24 x = 4

(2) 3x−1 = 27 = 33 x− 1 = 3 x = 4

(3) 52x = 125 = 53 2x = 3 x =
3

2
(4) 2x+2 = 23x−4 x+ 2 = 3x− 4 x = 3

8.

(1) x = 3

(2) x = 4

(3) x = 4

(4) x = 2

(1) 4x = 2x+3 22x = 2x+3 2x = x+ 3 x = 3

(2) 8x−1 = 22x+1 23x−3 = 22x+1 3x− 3 = 2x+ 1 x = 4

(3) 9x = 3x+4 32x = 3x+4 2x = x+ 4 x = 4

(4) 272x−1 = 3x+7 36x−3 = 3x+7 6x− 3 = x+ 7 x = 2

9.

(1) x = 0 x = 2

(2) x = 1
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(3) x = 2

(1) t = 2x t2 − 5t+ 4 = 0 (t− 1)(t− 4) = 0 t = 1 t = 4 2x = 1

x = 0 2x = 4 x = 2

(2) t = 2x t2 + t− 6 = 0 (t+3)(t− 2) = 0 t = 2x > 0 t = 2

2x = 2 x = 1

(3) 4x = (2x)2 t = 2x t2 − 3t− 4 = 0 (t− 4)(t+ 1) = 0 t > 0

t = 4 2x = 4 x = 2

10.

(1) x = 0 x = 2

(2) x = 0 x = 1

(3) x = 1

(1) t = 3x t2 − 10t+9 = 0 (t− 1)(t− 9) = 0 t = 1 t = 9 3x = 1

x = 0 3x = 9 x = 2

(2) t = 3x 9x = (3x)2 = t2 t2 − 4t+ 3 = 0 (t− 1)(t− 3) = 0 t = 1

t = 3 x = 0 x = 1

(3) t = 3x t2 − 6t+ 9 = 0 (t− 3)2 = 0 t = 3 3x = 3 x = 1

11.

(1) x = 3

(2) x = −1

(3) x = −1

(4) x = −3

(1) 2−x =
1

8
= 2−3 −x = −3 x = 3

(2) 51−x = 25 = 52 1− x = 2 x = −1

(3) 3−x+2 = 27 = 33 −x+ 2 = 3 x = −1

(4) 4−x = 26 2−2x = 26 −2x = 6 x = −3

12.

(1) x = 4

(2) x = 2
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(3) x = 2

(4) x = 1

(1) 2
x
2 = 4 = 22

x

2
= 2 x = 4

(2) 9
x−1
2 = 3 (32)

x−1
2 = 3x−1 = 31 x− 1 = 1 x = 2

(3) 8
x
3 = 4 (23)

x
3 = 2x = 22 x = 2

(4) 27
x+1
3 = 9 (33)

x+1
3 = 3x+1 = 32 x+ 1 = 2 x = 1

13.

(1) x = log2

5 +
√
21

2
x = log2

5−
√
21

2
(2) x = 2

(3) x = 2

(1) t = 2x 2−x =
1

t

t+
1

t
= 5.

t

t2 − 5t+ 1 = 0.

t =
5±

√
21

2
.

0

x = log2

5 +
√
21

2
x = log2

5−
√
21

2
.

(2) 3x + 3x+1 = 3x(1 + 3) = 4 · 3x = 36 3x = 9 = 32 x = 2

(3) 5x−1 − 5x = 5x−1(1− 5) = −4 · 5x−1 = −20 5x−1 = 5 = 51 x = 2

14.

(1) a2 − 4

(2) a2 − 2

(3) 2a2 − 4

(1) a = 2x + 2−x

a2 = (2x + 2−x)2 = 22x + 2 · 2x · 2−x + 2−2x = 22x + 2 + 2−2x.

(2x − 2−x)2 = 22x − 2 · 2x · 2−x + 2−2x = 22x − 2 + 2−2x = a2 − 4.
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(2)
a2 = (2x + 2−x)2 = 22x + 2 + 2−2x,

22x + 2−2x = a2 − 2.

(3)
(2x + 2−x)2 + (2x − 2−x)2 = (a2) + (a2 − 4) = 2a2 − 4.

15.

x = 5, y = 3

x− y = 2 x = y + 2 2x + 2y = 40

2y+2 + 2y = 40.

2y

2y(22 + 1) = 40,

5 · 2y = 40.

2y = 8 = 23 y = 3 x = y + 2 = 5

16.

(1) 26 − 1

(2) 35 − 3

2
(3) 31 · 5n

(1) 20 + 21 + 22 + 23 + 24 + 25 = 1 + 2 + 4 + 8 + 16 + 32 = 63 = 26 − 1

(2) 3 + 32 + 33 + 34 = 3(1 + 3 + 32 + 33) = 3 · 3
4 − 1

3− 1
=

3(34 − 1)

2
=

35 − 3

2
(3) 5n + 5n+1 + 5n+2 = 5n(1 + 5 + 52) = 5n(1 + 5 + 25) = 31 · 5n

17.

(1) Sn = 2n+1 − 1

(2) 2Sn − Sn = 2n+1 − 1 Sn = 2n+1 − 1

(1)
Sn = 1 + 2 + 4 + · · ·+ 2n.
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2Sn = 2 + 4 + 8 + · · ·+ 2n+1.

2Sn − Sn = (2 + 4 + · · ·+ 2n+1)− (1 + 2 + 4 + · · ·+ 2n) = 2n+1 − 1.

Sn = 2n+1 − 1.

(2) 2n+1 1

2Sn − Sn = 2n+1 − 1.

Sn Sn = 2n+1 − 1

18.

(1) 3(2n+1 − 1)

(2) 189

(1) n+ 1

3 + 3 · 2 + 3 · 22 + · · ·+ 3 · 2n = 3(1 + 2 + 22 + · · ·+ 2n).

1 + 2 + 22 + · · ·+ 2n = 2n+1 − 1,

n+ 1

3(2n+1 − 1).

(2) n = 5

3(26 − 1) = 3(64− 1) = 3× 63 = 189.

19.

(1) 22x − 1

(2) 32x

(3) (am − 1)2

(4) (bn − 1)(bn + 1)

(1) (2x − 1)(2x + 1) = (2x)2 − 12 = 22x − 1

(2) t = 3x − 1 = t2 + 2t+ 1 = (t+ 1)2 = (3x)2 = 32x

(3) a2m − 2am + 1 = (am)2 − 2am + 1 = (am − 1)2

(4) b2n − 1 = (bn)2 − 12 = (bn − 1)(bn + 1)
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20.

(1)
(2)
(3)
(4)
(5)

(1) (am)n = amn am+n

(2) am ÷ an = am−n

(3) am+n 21+21 = 4 21+1 = 4 21+22 = 6 ̸= 8

(4) (am − bm)(am + bm) = (am)2 − (bm)2 = a2m − b2m

(5) y = 2x 2x = 2y x = y


