
Math Olympiad and Problem Solving Programs
E120 - Honors Algebra Problem Solving

Problem Set 29.2 - Simplifying Exponents
Name: Date:

1. (a) 27
1
2 × 3

1
2 = (33)

1
2 × 3

1
2 = 3

3
2 × 3

1
2 = 3(

3
2
+ 1

2
) = 32 = 9

(b) 32
3
5 ÷ 16

1
4 = (25)

3
5 ÷ (24)

1
4 = 23 ÷ 2 = 2(3−1) = 22 = 4

(c) 2−3 × 16
3
4 = 2−3 × (24)

3
4 = 2−3 × 23 = 2(−3+3) = 20 = 1

2. Simplify

(a) 3
√
a÷ 5
√
a2 × (a−1)

1
2 = a

1
3 ÷ (a2)

1
5 × a−

1
2 = a

1
3 ÷ a

2
5 × a−

1
2 = a(

1
3
− 2

5
− 1

2
) = a−

17
30

(b)

122x+3 × 6x−5 × 8−x−1 = (22 × 3)2x+3 × (2× 3)x−5 × (23)−x−1

= (22)2x+3 × 32x+3 × 2x−5 × 3x−5 × 2−3x−3

= 24x+6 × 32x+3 × 2x−5 × 3x−5 × 2−3x−3

= 24x+6+x−5−3x−3 × 32x+3+x−5

= 22x−2 × 33x−2

(c)

81x+1 − 92x+1

3x−4 × 27x+2
=

(34)x+1 − (32)2x+1

3x−4 × (33)x+2

=
34x+4 − 34x+2

3x−4 × 33x+6

=
34x × 34 − 34x × 32

3x−4+3x+6

=
34x × 32 × (32 − 1)

34x+2

=
34x+2 × (32 − 1)

34x+2

=
34x+2

34x+2
× 32 − 1

1
= 32 − 1

= 8

3. (a) 7−1 × 170 × 49
3
2 = 7−1 × 1× (72)

3
2 = 7−1 × 73 = 7−1+3 = 72 = 49

(b) 8−
2
3 × 4

1
2 ÷ 2−3 = (23)−

2
3 × (22)

1
2 ÷ 2−3 = 2−2 × 21 ÷ 2−3 = 2−2+1−−3 = 22 = 4

(c) ( 1
27)

− 4
3 × 81

1
4 ÷ 3−1 = (3−3)−

4
3 × (34)

1
4 ÷ 3−1 = 34 × 31 ÷ 3−1 = 34+1−−1 = 36 = 729

(d) 8
2
3 × 4−1 × 512−

4
3 = (23)

2
3 × (22)−1 × (29)−

4
3 = 22 × 2−2 × 2−12 = 22−2−12 = 2−12 =

1
212

= 1
4096

(e) 49
1
4 × 7

1
3 ÷ 7−

1
6 = (72)

1
4 × 7

1
3 ÷ 7−

1
6 = 7

1
2 × 7

1
3 ÷ 7−

1
6 = 7(

1
2
+ 1

3
−− 1

6
) = 7
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4. (a) a
1
2 × a

1
3 × a

1
6 = a(

1
2
+ 1

3
+ 1

6
) = a

(b) a3 ÷ a−4 × a2 = a3−−4+2 = a9

(c) 12a−4 ÷ 4a−6 = 3a−4−−6 = 3a2

(d) 16a−
5
2 ÷ 4a−

3
2 = 4a(−

5
2
−− 3

2
) = 4a−1

(e) (a
1
3 × b

2
5 )15 = (a

1
3 )15 × (b

2
5 )15 = a5b6

(f) (a−
1
4 ÷ a

3
8 )24 = (a−

1
4 )24 ÷ (a

3
8 )24 = a−6 ÷ a9 = a−6−9 = a−15

(g)
4
√
a3 ×

√
a÷ 3
√
a2 = (a3)

1
4 × a

1
2 ÷ (a2)

1
3 = a

3
4 × a

1
2 ÷ a

2
3 = a(

3
4
+ 1

2
− 2

3
) = a

7
12

(h)
6
√
ax+2 ÷ 9

√
ax+3 = (ax+2)

1
6 ÷ (ax+3)

1
9 = a(

x
6
+ 1

3
) ÷ a(

x
9
+ 1

3
) = a(

x
6
+ 1

3
−x

9
− 1

3
) = a

x
18

5. (a)

3x+4 × 5x+1 × 152x−1 = 3x+4 × 5x+1 × (3× 5)2x−1

= 3x+4 × 5x+1 × 32x−1 × 52x−1

= 3x+4+2x−1 × 5x+1+2x−1

= 33x+3 · 53x

(b)

5x+7 × 252x−1 ÷ 1252−x = 5x+7 × (52)2x−1 ÷ (53)2−x

= 5x+7 × 54x−2 ÷ 56−3x

= 5x+7+4x−2−6−−3x

= 58x−1

(c)

63x+1 × 8x−1 × 243x−1 = (2× 3)3x+1 × (23)x−1 × (23 × 3)3x−1

= 23x+1 × 33x+1 × 23x−3 × (23)3x−1 × 33x−1

= 23x+1 × 33x+1 × 23x−3 × 29x−3 × 33x−1

= 23x+1+3x−3+9x−3 × 33x+1+3x−1

= 215x−5 · 36x

(d)

2x−1 × 43x−2 ÷ 322x+1 = 2x−1 × (22)3x−2 ÷ (25)2x+1

= 2x−1 × 26x−4 ÷ 210x+5

= 2x−1+6x−4−10x−5

= 2−3x−10
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(e)

6x × 122x+2 ÷ 27x × 323x = (2× 3)x × (22 × 3)2x+2 ÷ (33)x × (25)3x

= 2x × 3x × (22)2x+2 × 32x+2 ÷ 33x × 215x

= 2x × 3x × 24x+4 × 32x+2 ÷ 33x × 215x

= 2x+4x+4+15x × 3x+2x+2−3x

= 220x+4 × 32

(f)

20x+3 × 152x+5 ÷ 62x−1 = (22 × 5)x+3 × (3× 5)2x+5 ÷ (2× 3)2x−1

= (22)x+3 × 5x+3 × 32x+5 × 52x+5 ÷ 22x−1 ÷ 32x−1

= 22x+6 × 5x+3 × 32x+5 × 52x+5 ÷ 22x−1 ÷ 32x−1

= 22x+6−2x−−1 × 32x+5−2x−−1 × 5x+3+2x+5

= 27 · 36 · 53x+8
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