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AP Precalculus

AP Precalculus

Solving Logarithmic Equations
Name: Date: Class:

Answer each question and record the matching bank letter. Give exact values. A value without its unit is not a complete answer.

Find the intensity ratio represented by the logarithmic scale target.
For the answer bank, record the complete response required by the
original task; use the given context to distinguish responses that
share a numerical value.
Your complete response must include positive intensity ratio.

Use the condition 𝐼
𝐼0
> 0.

Use the model 𝐿 = 10 log( 𝐼
𝐼0
).

The target is 𝐿 = 30 decibels.

Bank label:

Solve the quadratic in the logarithmic quantity and exponentiate
each real 𝑢-root. For the answer bank, record the complete response
required by the original task; use the given context to distinguish
responses that share a numerical value.
Your complete response must include positive 𝑥-solutions.
Use the condition 𝑥 > 0.
Solve the equation (log2(𝑥))

2 − 3 log2(𝑥) + 2 = 0.
Use the substitution 𝑢 = log2(𝑥).

Bank label:

Solve by exponentiating and verify the logarithm’s original argument
condition. For the answer bank, record the complete response
required by the original task; use the given context to distinguish
responses that share a numerical value.
Your complete response must include real solution set.
Use the condition real 𝑥 .
Solve the equation log2(𝑥 − 1) = 3.

Bank label:

Recover the concentration represented by the given pH target. For
the answer bank, record the complete response required by the
original task; use the given context to distinguish responses that
share a numerical value.
Your complete response must include positive hydrogen-ion
concentration.
Use the condition [𝐻+] > 0 mol/𝐿.
Use the model pH=-log([𝐻+]).
The target is pH=6.5.

Bank label:
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AP Precalculus

Solving Logarithmic Equations
Name: Date: Class:

Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a
decimal. A value without its unit is not a complete answer.

Check both algebraic candidates in the two original logarithm
arguments.
Your complete response must include valid solution set and
rejection reason.
Use the condition real 𝑥 .
Solve the equation log2(𝑥 − 3) + log2(𝑥 − 5) = 3.
The student proposes the candidate values 17.

Condense the logs, solve the quadratic, and enforce both starting
restrictions.
Your complete response must include valid roots.
Use the condition real 𝑥 .
Solve the equation log2(𝑥 − 1) + log2(𝑥 + 1) = 3.

Exponentiate, solve the quadratic, and test both roots in the
original argument.
Your complete response must include all real roots.
Use the condition real 𝑥 .
Solve the equation log3(𝑥

2 − 5) = 2.

Use the supplied maximum fact to determine whether the curves
ever meet.
Your complete response must include solution set.
Use the condition 𝑥 > 0.
Solve the equation ln(𝑥) = 𝑥 .
Use the supplied evidence: For 𝑥 > 0, ln(𝑥) − 𝑥 has maximum −1 at
𝑥 = 1.

Recover the intensity ratio, then decide whether the calibrated
model supports that target.
Your complete response must include ratio and calibration status.

Use the condition 1 ≤ 𝐼
𝐼0
≤ 108 calibration range.

Use the model 𝐿 = 10 log( 𝐼
𝐼0
).

The target is 100 decibels.

Explain why exponentiating to obtain 9 does not validate the
student’s answer in the real logarithm setting.
Your complete response must include correct conclusion.
Use the condition real 𝑥 .
Solve the equation log−3(𝑥) = 2.
The student reports 𝑥 = 9.
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AP Precalculus

Solving Logarithmic Equations
Name: Date: Class:

Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.
Visit each card once and continue to FINISH.

Incoming: x = 2 + √3 only

Factor the quadratic in 𝑢 and invert the natural logarithm for both
roots. Use the complete final response to identify the next Match &
Move card; show the reasoning required by the original task.
Your complete response must include positive 𝑥-solutions.
Use the condition 𝑥 > 0.
Solve the equation (ln(𝑥))2 − 5 ln(𝑥) + 6 = 0.
Use the substitution 𝑢 = ln(𝑥).

Your response:

Incoming: x = 10

Exponentiate the equation and verify positivity of the original
argument. Use the complete final response to identify the next Match
& Move card; show the reasoning required by the original task.
Your complete response must include real root.
Use the condition real 𝑥 .
Solve the equation log7(2𝑥 − 5) = 2.

Your response:

Incoming: x = 𝑒2 or 𝑥 = 𝑒3

Use both roots of the difference of squares and exponentiate each one.
Use the complete final response to identify the next Match & Move
card; show the reasoning required by the original task.
Your complete response must include positive 𝑥-solutions.
Use the condition 𝑥 > 0.
Solve the equation (log4(𝑥))

2 − 1 = 0.
Use the substitution 𝑢 = log4(𝑥).

Your response:

Incoming: x = 𝑒 is the only intersection

Determine the input count that reaches the stated logarithmic
capacity target. Use the complete final response to identify the next
Match & Move card; show the reasoning required by the original task.
Your complete response must include positive device count.
Use the condition 𝑛 > 0 devices.
Use the model 𝐶(𝑛) = 12 log2(𝑛).
The target is 𝐶 = 48 units.

Your response:

Incoming: 𝑥 ≈ 2.763, the sole intersection for 𝑥 > 1

Intersect the argument restrictions and then equate the arguments.
Use the complete final response to identify the next Match & Move
card; show the reasoning required by the original task.
Your complete response must include valid root.
Use the condition real 𝑥 .
Solve the equation ln(2 − 𝑥) = ln(𝑥 + 5).

Your response:

Incoming: x = 2 + √10 only

Condense the difference and retain the common positivity restriction.
Use the complete final response to identify the next Match & Move
card; show the reasoning required by the original task.
Your complete response must include valid real root.
Use the condition real 𝑥 .
Solve the equation ln(𝑥 + 2) − ln(𝑥 − 4) = ln(3).

Your response:
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Solving Logarithmic Equations
Name: Date: Class:

Evaluate the supplied statement or method. Say whether it is correct, repair it if it is not, and verify the result exactly. Not every prompt
contains an error.

Use injectivity and check the result against both affine positivity conditions. Student work: 𝑥 = 9
3
Identify the precise

mathematical error or omitted condition, then complete the original task and verify the correction from the supplied
givens.
Your complete response must include valid rational root.
Use the condition real 𝑥 .
Solve the equation log7(3𝑥 + 2) = log7(11 − 𝑥) .

Factor in 𝑢 and remember that both negative logarithmic values produce positive inputs. Student work: 𝑥 = 𝑒+1 or
𝑥 = 𝑒−5 Identify the precise mathematical error or omitted condition, then complete the original task and verify the
correction from the supplied givens.
Your complete response must include positive 𝑥 -values.
Use the condition 𝑥 > 0 .
Solve the equation (ln(𝑥))2 + 6 ln(𝑥) + 5 = 0 .
Use the substitution 𝑢 = ln(𝑥) .
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AP Precalculus / APPC-U02-P23 Teacher edition

Solving Logarithmic Equations
Full Worked Solutions - excerpt
Worked example
Problem. Solve the condensed quadratic and screen its roots against each source logarithm.
Your complete response must include valid solution set.
Use the condition real 𝑥 .
Solve the equation log5(𝑥) + log5(𝑥 + 4) = 1 .

Answer. x = 1 ; discard 𝑥 = −5

Explanation and check.
The source requires 𝑥 > 0 . Since 𝑥(𝑥 + 4) = 5 has roots 1 and −5 , only 1 remains.

Worked example
Problem. Equate the same-base arguments, then check positivity at each resulting root.
Your complete response must include all valid roots.
Use the condition real 𝑥 .
Solve the equation log3(𝑥

2 + 2) = log3(5𝑥 − 4) .

Answer. x = 2 or 𝑥 = 3 ; both arguments are positive

Explanation and check.
The equation 𝑥2 + 2 = 5𝑥 − 4 factors as (𝑥 − 2)(𝑥 − 3) = 0 , and both roots make 5𝑥 − 4 positive.
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