Exponential equations
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We need to be able to solve simple exponential equations.
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Exponential equations are of the form.
2 () — pe)

where a, b > 0 and f, g are functions. In our examples f and g will be
simple linear functions.
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General strategy
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General strategy

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

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

@ krok 2 Equate the exponents and solve.

Example. Solve 321 =243

3271 = 243
32X—1 _ 35
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General strategy

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

@ krok 2 Equate the exponents and solve.

Example. Solve 321 =243
3271 = 243
32X—1 _ 35

Now we compare the exponents:

2x—1=5

x=3
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|
Example 1

Solve:

1
B e
2

Tomasz Lechowski Batory AA SL 13 pazdziernika 2019 5/ 10



-
Example 1

Solve:
1 x+1
2

We write everything as a power of 2:

1
<1>X+ = 42
2

(2—1)x+1 — (22)X+2
2—X—1 — 22X+4
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-
Example 1

Solve:
1 x+1
e
2

We write everything as a power of 2:

1
<1>X+ = 4 +2
2

(2—1)x+1 — (22)X+2
2—X—1 — 22X+4

Now we equate the exponents:

—x—1=2x+4
5
X =—=
3
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|
Example 2

Solve:
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Example 2

Solve:

9
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Example 2

Solve:

6/ 10
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Example 3

Solve:

4 x 8% = (2V2) ™~
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Example 3

Solve:

4 x 8% = (2V2) ™~

Solution:

Tomasz Lechowski Batory AA SL 13 pazdziernika 2019 7 /10



Example 3

Solve:

4 x 8% = (2V2) ™~

Solution:

w
X
_.I_
N
I
|

Tomasz Lechowski Batory AA SL 13 pazdziernika 2019 7 /10



|
Example 4

Solve:
3x 81%71 = (V3) ¥
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-
Example 4

Solve:
3 % 81X—1 — (%)—2X

Solution (try yourself first):
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-
Example 4

Solve:
3 % 81X—1 — (%)—2X

Solution (try yourself first):
3x 81¥! = (V3)™*
31 % (34)x—1 —_ (3%)—2x

3l x4 — 3= F

34X*3:3*2?X

2x

4x -3 = ——
x 3
9
14
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Example 5

Solve:
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Example 5

Solve:

Solution:
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Example 5
Solve: N
1 1
4 x < == %161
) =3
Solution:
1\~ 1
4x[—) =2 x1651
(73) =2
22 x (272) =271 x (241
22 % 273 =71 x x4
22—% — 24X—5
2— % —4x—5
14
X = —
9
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The short test will include example similar to the above.
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