Exponential equations
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We will learn how to solve basic exponential equations.
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We will deal with the equations of the form
2 () — pex)

where a, b > 0 and f, g are real-valued functions. In our examples these
will be simple linear or quadratic functions.
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General strategy
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General strategy

@ step 1 Write both sides as a power of the same number.
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General strategy

@ step 1 Write both sides as a power of the same number.

o step 2 Compare the exponents and solve.
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General strategy
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General strategy

@ step 1 Write both sides as a power of the same number.

o step 2 Compare the exponents and solve.

Example. Solve 32*~1 =243

321 =243
32x-1 _ 35
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General strategy

@ step 1 Write both sides as a power of the same number.

o step 2 Compare the exponents and solve.

Example. Solve 32*~1 =243
3271 =243
32x—1 _ 35

Now we compare the exponents:

2x—1=5

x=3
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|
Example 1

Solve

1
<1)X+ =42
2

Tomasz Lechowski Batory prelB January 18, 2023 5/11



-
Example 1

Solve
1 x+1
- — 4X+2

We write both sides as powers of 2:

1
<1>X+ =42
2

2—X—1 — 22X+4
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-
Example 1

Solve
1 x+1
- — 4X+2

We write both sides as powers of 2:

1
<1>X+ =42
2

2—X—1 — 22X+4

Compare exponents:
—x—1=2x+4
5
X =—=
3
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|
Example 2

Solve:
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-
Example 2

Solve:

1 x—2
(9) — (\/g)x+6
We write both sides as powers of 3:

(;) - (V3)*+6

372X+4 — 354’3
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-
Example 2

Solve:
1 x—2
(9) — (\/g)x+6
We write both sides as powers of 3:
1 x—2
(9> — (\/g)x+6
372X+4 — 3%4’3
Compare exponents:

—2x+4 =

G NN X
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|
Example 3

Solve

4 x 8% = (2V2) ™~
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|
Example 3

Solve

4 x 8% = (2V2) ™~

Solution:
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|
Example 3

Solve

4 x 8% = (2V2) ™~

Solution:

23X+2 — 2—%
3

3 2=—=
X + 2x
4

X =——

9
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|
Example 4

Solve
3 % 81X—1 — (\3/§)—2X
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-
Example 4

Solve
3 % 81X—1 — (\3/§)—2X

Solution (try it on your own first):
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-
Example 4

Solve

3 % 81X—1 — (\3/§)—2X

Solution (try it on your own first):

3 x 81%1 = (¥/3)~%

3 x 34 — 3%
34X3 32%
2x
4x —3 ="
x 3
X_g

14
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|
Example 5

Solve:
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|
Example 5

Solve:

Solution:
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Example 5
Solve:

4 x <\2>X =5 x 16571
Solution:

22 5275 =071y p%x—4
22—% — 24X—5
2 g —4x -5
14
X = —
9
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|
Example 6

Solve: i
(\36)3x -3 — 4x+1
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|
Example 6

Solve: i
(\36)3x -3 — 4x+1

Solution:
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Example 6
Solve:

(\36)3%73 _ gt
Solution:

(\3@)3%—3 — gxH1
x*=1 _ 52x+2

x*—1=2x+2
x>—2x—3=0
x> —2x+1=4
(x—1)2=4
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Example 6
Solve:

(\36)3%73 _ gt
Solution:

(\3@)3%—3 — gxH1
x*=1 _ 52x+2

x*—1=2x+2
x>—2x—3=0
x> —2x+1=4
(x—1)2=4

We get x =3 or x = —1.
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In case of any questions, you can email me at T.J.Lechowski@gmail.com.
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