
Practice Exercises for Exponential Equations

Solve the following exponential equations.

1. 2x+1 = 16.

2. 5x = 125.

3. 23x+1 = 16x+2.

4. 3x−1 = 27.

5. 4x = 64.

6. 5x+1 = 1252x−3.

7. 10x+1 = 1000.

8. 9x+2 = 27x+1.

9. e2x = 7.

10. 2x + 3x = 5x.

11. 32x = 81.

12. 6x = 36.

13. 22x · 8x+1 = 32x−1.

14. 10x · 5x = 25x+1.

15. 72x = 49x+1.

1



Solutions

1. 2x+1 = 16.

Solution:
2x+1 = 16 ⇒ 2x+1 = 24 ⇒ x+ 1 = 4 ⇒ x = 3.

2. 5x = 125.

Solution:
5x = 125 ⇒ 5x = 53 ⇒ x = 3.

3. 23x+1 = 16x+2.

Solution:
23x+1 = 16x+2 ⇒ 23x+1 = (24)x+2 = 24(x+2) = 24x+8.

23x+1 = 24x+8 ⇒ 3x+ 1 = 4x+ 8 ⇒ −x = 7 ⇒ x = −7.

4. 3x−1 = 27.

Solution:
3x−1 = 27 ⇒ 3x−1 = 33 ⇒ x− 1 = 3 ⇒ x = 4.

5. 4x = 64.

Solution:

4x = 64 ⇒ (22)x = 26 ⇒ 22x = 26 ⇒ 2x = 6 ⇒ x = 3.

6. 5x+1 = 1252x−3.

Solution:
5x+1 = 1252x−3 ⇒ 5x+1 = (53)2x−3 = 53(2x−3) = 56x−9.

5x+1 = 56x−9 ⇒ x+ 1 = 6x− 9 ⇒ −5x = −10 ⇒ x = 2.

7. 10x+1 = 1000.

Solution:
10x+1 = 1000 ⇒ 10x+1 = 103 ⇒ x+ 1 = 3 ⇒ x = 2.

8. 9x+2 = 27x+1.

Solution:
9x+2 = 27x+1 ⇒ (32)x+2 = (33)x+1 ⇒ 32(x+2) = 33(x+1).

32(x+2) = 33(x+1) ⇒ 2(x+ 2) = 3(x+ 1) ⇒ 2x+ 4 = 3x+ 3 ⇒ x = 1.

9. e2x = 7.

Solution:

e2x = 7 ⇒ 2x = ln(7) ⇒ x =
ln(7)

2
.

10. 2x + 3x = 5x.

Solution: This equation is difficult to solve algebraically. We can try a numerical or graphical
approach. For example, by plotting the left-hand side and right-hand side functions, we find that
the solution is approximately x ≈ 1.

11. 32x = 81.

Solution:
32x = 81 ⇒ 32x = 34 ⇒ 2x = 4 ⇒ x = 2.
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12. 6x = 36.

Solution:
6x = 36 ⇒ 6x = 62 ⇒ x = 2.

13. 22x · 8x+1 = 32x−1.

Solution:
22x · 8x+1 = 32x−1 ⇒ 22x · (23)x+1 = (25)x−1.

22x · 23(x+1) = 25(x−1) ⇒ 22x+3x+3 = 25x−5.

25x+3 = 25x−5 ⇒ 5x+ 3 = 5x− 5 ⇒ 3 = −5 (no solution).

14. 10x · 5x = 25x+1.

Solution:
10x · 5x = 25x+1 ⇒ (2 · 5)x · 5x = (52)x+1.

2x · 52x = 52x+2 ⇒ 2x = 52 ⇒ 2x = 25.

Taking the logarithm:

x log(2) = log(25) ⇒ x =
log(25)

log(2)
≈ 4.64.

15. 72x = 49x+1.

Solution:
72x = 49x+1 ⇒ 72x = (72)x+1 ⇒ 72x = 72(x+1).

2x = 2(x+ 1) ⇒ 2x = 2x+ 2 ⇒ 0 = 2 (no solution).
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