Practice Exercises for Exponential Equations

Solve the following exponential equations.

1. 27+l = 16.

2. 5% = 125.

3. 237+l — 16712,
4. 37—t =27.

5. 4% = 64.

6. 571 = 125223,
7. 10*T1 = 1000.
8. 9w+2 — 279:-‘1-1.
9. 2 =7.

10. 2% + 3% = 5%.

11. 3% =81.

12. 6” = 36.

13. 22% .8+l = 39o—1,
14. 10% - 5% = 2521,
15. 7%% = 497+,



Solutions

1. 2=+l = 16.

Solution:
27l —16 = 2*t1 =92 = s41=4 = 2z=3.

2. 5% =125.

Solution:
52 =125 = 5°=5% = gz=3.

3. 2%+l — 162+2,

Solution:
235E+1 — 16:v+2 = 23w+1 — (24)w+2 — 24(a:+2) — 24w+8'
g3+l —otet8 o Bp4l=4248 = —-z=7 = z=-T.
4. 3*-1 =97,
Solution:
3l=97 = 31=3 = 2-1=3 = z=4
5. 4% = 64.
Solution:

4* =64 = (22)"=20 = 22 =20 = 2=6 = 2z=3.

6. 52T = 1252773,

Solution:
5I+1 — 1252%—3 = 5£+1 — (53)2’E—3 — 53(21—3) — 561—9-

5l =569 o 4 1=6x-9 = -bHr=-10 = x=2.

7. 101 = 1000.

Solution:
10*t1=1000 = 10°7'=10® = z+41=3 = z=2.

8. 9742 — o7z+1,

Solution:
9:E+2 — 27m+1 = (32):E+2 — (33):E+1 = 32(m+2) — 33($+1).
32+ — 33+ o 9(p42)=3(x+1) = 2@+4=3x+3 = z=1
9. 2 =7.
Solution: In(7
=7 = 2= = xfné)

10. 2% 4- 3% = 5”.

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. 3% =81.

Solution:
3 =81 = 3®=3" = 2ux=4 = =2



12.

13.

14.

15.

6% = 36.
Solution:

6*=36 = 6°=6> = z=2
22m . 8m+1 — 32171.

Solution:
22fE . 8r+1 — 32ac—1 = 221 . (23)374-1 — (25)37—1.

221’ . 23(m+1) — 25(:671) = 22m+313+3 _ 25@*5.
250+3 = 25775 5y 43=5r—-5 = 3=-5 (nosolution).

10% - 5% = 25+,

Solution:
107 -5 = 25"t = (2.5)%.5% = (5%)* T
20 5% =522 = 9T =52 = 27 =125
Taking the logarithm:
xlog(2) =log(25) = x—wfvélﬁél
glz) = log = Joglz) ~ 404

720 = 4971,

Solution:
72:D — 49w+1 = 721 — (72)z+1 = 7211 — 72(w+1)'

2e=2(x+1) = 2z=2x+2 = 0=2 (no solution).



