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96 problems · Four activity formats

01 Answer Bank Challenge 24 tasks

02 Grid Rounds 24 tasks
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04 Error Analysis & Strategy 24 tasks

05 Quick Answer Key 96 answers

06 Full Worked Solutions 96 solutions
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and finite none or all.
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AP Precalculus

AP Precalculus

Solving Exponential 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.

Rewrite the reciprocal as a power of 3 and equate exponents. 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. Context/domain: real 𝑥 . equation: 3𝑥−2 = 1

27
.

Bank label:

Solve the exponential equation exactly using logarithms. 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. Context/domain: real 𝑥 . equation: 3𝑥 = 10.

Bank label:

Use the indicated positive substitution and recover every admissible
𝑥-value. 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. Context/domain: real 𝑥 . equation:
4𝑥 − 5 ⋅ 2𝑥 + 4 = 0; substitution: 𝑢 = 2𝑥 .

Bank label:

Find the unique real input where the two exponential expressions are
equal. 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. Context/domain: real 𝑥 . equation:
2 ⋅ 3𝑥 = 6 ⋅ 2𝑥 .

Bank label:

Rewrite the reciprocal and the left side as powers of 2. 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. Context/domain: real 𝑥 . equation: 4𝑥−1 = 1

8
.

Bank label:

Give the exact solution using natural logarithms. 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. Context/domain: real 𝑥 . equation: 7𝑥 = 13.

Bank label:

Factor after substitution and invert both positive values of 𝑢. 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. Context/domain: real 𝑥 . equation:
9𝑥 − 5 ⋅ 3𝑥 + 4 = 0; substitution: 𝑢 = 3𝑥 .

Bank label:

Divide to obtain one base-two power and solve the crossover exactly.
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. Context/domain: real 𝑥 . equation:
2 ⋅ 4𝑥 = 16 ⋅ 2𝑥 .

Bank label:
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AP Precalculus

Solving Exponential 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.

Choose a so that 𝑥 = 2 is a solution, then decide whether that
equation has any other real solution. Context/domain: 𝑎 > 0 and
real 𝑥 . equation: 𝑎 ⋅ 3𝑥 = 45; required solution: 𝑥 = 2.

Identify the first invalid logarithm step and solve the original
equation correctly. Context/domain: real 𝑥 . equation: 2𝑥 + 3 = 11;
student work: [ln(2𝑥) + ln(3) = ln(11), 𝑥 = ln(11)

ln(2)+ln(3)
].

Solve without dividing by an expression that could be zero, and
classify the solution set. Context/domain: real 𝑥 . equation:
5 ⋅ 2𝑥 = 7 ⋅ 2𝑥 .

Choose 𝑘 from the prescribed solution, then inspect whether 𝑥 = 3
remains the only solution. Context/domain: 𝑘 > 0 and real 𝑥 .
equation: 𝑘 ⋅ 2𝑥 = 4 ⋅ 2𝑥+1; required solution: 𝑥 = 3.

Find the first point at which the student turns an inadmissible
substitution root into an 𝑥-value. Context/domain: real 𝑥 . equation:
4𝑥 + 3 ⋅ 2𝑥 − 4 = 0; student work: [𝑢 = 2𝑥 , (𝑢 − 1)(𝑢 + 4) = 0, 𝑥 = 0
or 𝑥 = 2].

Solve the level equation conceptually and determine whether its
time belongs to the model’s operating domain. Context/domain:
𝑡 ≥ 0 years. model: 𝐴(𝑡) = 200(1.1)𝑡 ; target: 150 units.
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AP Precalculus

Solving Exponential 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.

START
Solve exactly without approximating the irrational exponent. Use the
complete final response to identify the next Match &Move card; show
the reasoning required by the original task. Context/domain: real 𝑥 .
equation: 11𝑥 = 2.

Your response:

Incoming: 𝑥 ≈ 1.771, uniquely on [−2, 3]

Use the positive substitution and invert both factored roots. Use the
complete final response to identify the next Match &Move card; show
the reasoning required by the original task. Context/domain: real 𝑥 .
equation: 16𝑥 − 5 ⋅ 4𝑥 + 4 = 0; substitution: 𝑢 = 4𝑥 .

Your response:

Incoming: n = 4

Express every factor as a power of 3 and solve. Use the complete final
response to identify the next Match & Move card; show the reasoning
required by the original task. Context/domain: real 𝑥 . equation:
3 ⋅ 9𝑥 = 81 ⋅ 3𝑥 .

Your response:

Incoming: x = 4

Use the unique exponent that produces 1 for base 5, then solve the
resulting algebraic equation. Use the complete final response to
identify the next Match & Move card; show the reasoning required by
the original task. Context/domain: real 𝑥 . equation: 5𝑥2−3𝑥 = 1.

Your response:

Incoming: x = 2
3

Isolate the positive exponential quantity and state the exact real
solution. Use the complete final response to identify the next Match &
Move card; show the reasoning required by the original task.
Context/domain: real 𝑥 . equation: 7 ⋅ 32𝑥 − 1 = 0.

Your response:

Incoming: x = 1 or 𝑥 = ln(3)
ln(2)

Form one exponential ratio and solve for the crossover input. Use the
complete final response to identify the next Match &Move card; show
the reasoning required by the original task. Context/domain: real 𝑥 .
equation: 3 ⋅ 5𝑥 = 12 ⋅ 2𝑥 .

Your response:

1



AP Precalculus

AP Precalculus

Solving Exponential 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.

Determine whether the declining model reaches the higher target after 𝑡 = 0 . Student work: No nonnegative time; 360
would require extending the growth model backward. Identify the precise mathematical error or omitted condition, then
complete the original task and verify the correction from the supplied givens. error hunt. Context/domain: 𝑡 ≥ 0 weeks.
model: 𝐴(𝑡) = 300(0.9)𝑡 ; target: 360 units.

Apply the repeated-exponential substitution and verify both recovered exponents. Student work: 𝑥 = 1 or 𝑥 = 4
Identify the precise mathematical error or omitted condition, then complete the original task and verify the correction
from the supplied givens. error hunt. Context/domain: real 𝑥 . equation: 9𝑥 − 30 ⋅ 3𝑥 + 81 = 0 ; substitution: 𝑢 = 3𝑥 .

Choose a to make 𝑥 = 3 a solution and check whether the solution is unique. Student work: 𝑎 = 3 ; strict increase makes
𝑥 = 3 not unique Identify the precise mathematical error or omitted condition, then complete the original task and verify
the correction from the supplied givens. error hunt. Context/domain: 𝑎 > 0 . equation: 𝑎 ⋅ 4𝑥−1 = 48 ; required solution:
𝑥 = 3 .

Evaluate the 𝑥 -independent exponential and decide whether the equation is an identity or contradiction. Student work:
No 𝑥 works because the left side is fixed at 171 , not 169 . Identify the precise mathematical error or omitted condition,
then complete the original task and verify the correction from the supplied givens. error hunt. Context/domain: real 𝑥 .
equation: 7 ⋅ 50𝑥+2 − 4 = 170 .

1



AP Precalculus / APPC-U02-P22 Teacher edition

Solving Exponential Equations
Full Worked Solutions - excerpt
Worked example

Problem. Use base 3 , solve the resulting quadratic, and retain both real roots. Context/domain: real 𝑥 . equation: 9𝑥
2
= 35𝑥+6 .

Answer. x = 5−√73
4 or 𝑥 = 5+√73

4

Explanation and check.
Equating exponents gives 2𝑥2 − 5𝑥 − 6 = 0 , whose discriminant is 73 .

Worked example
Problem. Express every factor as a power of 3 and solve. Use the complete final response to identify the next Match & Move
card; show the reasoning required by the original task. Context/domain: real 𝑥 . equation: 3 ⋅ 9𝑥 = 81 ⋅ 3𝑥 .

Answer. x = 3 from 2𝑥 + 1 = 𝑥 + 4

Explanation and check.
The sides become 32𝑥+1 and 3𝑥+4 , whose exponents agree only at 𝑥 = 3 .
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