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Topic focus
Across 96 tasks this topic asks for day-based formula, formula and day-fourteen value, formula and earlier value, formula and
hour-four value, formula and modeled initial value and formula and prediction.

8 PDFs and a README; 54 buyer pages.

The following pages use the same questions, given data, and notation as the final files. Question/card serial numbers and internal IDs are omitted in this
preview only. Table values and matching responses are retained. Full answer keys are not included.
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Answer each question and record the matching bank letter. Give exact values. A value without its unit is not a complete answer.

An account starts with $50 and increases by 12% of its current
balance each year. Write its balance after 𝑡 years. 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.

Bank label:

A subscriber count is 500 at week 6 and grows by factor 1.04 each
week. Write a model 𝑆(𝑤) anchored at the known week. 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.

Bank label:

A count starts at 50 and doubles weekly through week 3. Thereafter
it grows by factor 1.1 per week. Write a piecewise model with no
jump. 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.

Bank label:

A fish population begins at 3500 and approaches a habitat capacity of
5000. Each year, 80% of the current difference from capacity remains.
Write 𝑃(𝑡). 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.

Bank label:

Create a value table for 𝐴(𝑛) = 500(1.1)𝑛 at 𝑛 = 0, 1, 2, 3. 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.

Bank label:

At week 5 a quantity is 70, and afterward its weekly multiplier is 0.8.
Write an anchor-form model using week 𝑤 . 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.

Bank label:

A fund starts at 100, grows by factor 1.03 annually through year 5,
and then retains factor 0.97 annually. Write a continuous piecewise
model. 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.

Bank label:

A temperature starts at 90∘F and approaches 𝑎65∘F environment.
After each hour, 30% of its excess remains. Write 𝑇 (ℎ). 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.

Bank label:

1



AP Precalculus

AP Precalculus

Exponential Growth and
Decay Applications
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.

For 𝑃(𝑡) = 40(1.5)𝑡 , where 𝑡 is a whole number of days from 0
through 4, construct a value table and state the initial value.

A room is 80∘F when cooling begins toward a surrounding
temperature of 20∘F. Every ten minutes, half of the remaining
temperature difference is retained. Build a model and find the
temperature after thirty minutes.

A culture begins at 100, grows by factor 1.1 per day through day 3,
and then decays by factor 0.8 per day. Construct a
continuous-at-switch piecewise model through day 5 and evaluate
day 5.

A quantity is 300 at 𝑡 = 4 and grows by factor 1.25 every 2 time
units. Audit the proposal 𝑄(𝑡) = 300(1.25)

𝑡
2 , repair it, and verify the

anchor and one interval later.

A filter leaves 85% of the current impurity after each hour. If 200𝑚𝑔
is present initially, write a model and state the percent removed per
hour.

A process has value 250 at 𝑡 = 3 and factor 1.2 per four time units.
Construct its anchor form. The value is also reported as 300 at
𝑡 = 7; determine whether that report is consistent and, if so, write
the equivalent 𝑡 = 7 anchor form.
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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: 𝑀(𝑡) = 100 + 40(0.7)𝑡 .

A measured level starts at 30 and approaches a floor of 12. Each week,
40% of its excess above 12 remains. Write a model 𝐿(𝑤). Use the
complete final response to identify the next Match &Move card; show
the reasoning required by the original task.

Your response:

Incoming: 𝑄(𝑡) = 250(1.008)
𝑡
60 .

A quantity equals 243 at 𝑡 = 5 and triples every two time units. Find
its value at 𝑡 = 1. Use the complete final response to identify the next
Match & Move card; show the reasoning required by the original task.

Your response:

Incoming: 𝐴(𝑡) = 625(0.8)
𝑡−8
4 .

A machine worth $1200 loses 7% of its current value each quarter.
Write its value after 𝑞 quarters. Use the complete final response to
identify the next Match & Move card; show the reasoning required by
the original task.

Your response:

Incoming: 𝐴(𝑡) = 96( 2
3
)
𝑡−6
4 , and 𝐴(14) = 96( 2

3
)2 = 42 2

3
.

At day 20 a quantity is 81 and is multiplied by 1
3
every ten days. Write

an anchored exponential formula. Use the complete final response to
identify the next Match & Move card; show the reasoning required by
the original task.

Your response:

Incoming: 𝑉 (𝑞) = 1200(0.93)𝑞 .

An investment starts at 250, grows by factor 1.1 per quarter through
quarter 4, and then by factor 1.03 per quarter. Write a continuous
piecewise model. Use the complete final response to identify the next
Match & Move card; show the reasoning required by the original task.

Your response:

Incoming: 11

A measurement starts at 140 and approaches baseline 100. Each day,
70% of its excess above baseline remains. Write 𝑀(𝑡). Use the
complete final response to identify the next Match &Move card; show
the reasoning required by the original task.

Your response:
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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.

List the table values of 𝑄(𝑛) = 30(2)𝑛 for 𝑛 = 0, 1, 2, 3 . Student work: (0, 30), (1, 60), (2, 120) , and (3, 239) . Identify the
precise mathematical error or omitted condition, then complete the original task and verify the correction from the
supplied givens.

An asset starts at 400 and loses 12% of its current value each day. Audit the proposed model 𝑉 (𝑡) = 400(0.12)𝑡 and
repair it. Identify the precise error or unsupported step in the stated claim or method, then give the corrected conclusion
and justify it from the supplied information.

An account starts at 600 and gains 15% every three months. With 𝑡 measured in months, audit 𝐴(𝑡) = 600(1.15)3𝑡 ,
repair it, and find the correct month- 6 value. Identify the precise error or unsupported step in the stated claim or
method, then give the corrected conclusion and justify it from the supplied information.

A score begins at 15 and approaches a ceiling of 75 . Every two weeks, 60% of its remaining signed difference from the
ceiling is retained. Build the model and evaluate week 6 . Student work: 𝑆(𝑤) = 75 + 60(0.6)

𝑤
2 , and 𝑆(6) = 62.04 .

Identify the precise mathematical error or omitted condition, then complete the original task and verify the correction
from the supplied givens.
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Exponential Growth and Decay Applications
Full Worked Solutions - excerpt
Worked example
Problem. A quantity is 96 at month 15 and has factor 1.2 every three months. Find its modeled value at month 6 . Use the
complete final response to identify the next Match & Move card; show the reasoning required by the original task.

Answer. The value is 96
1.23 = 55 59 ≈ 55.56 .

Explanation and check.
Month 6 is three three-month intervals earlier, so undo three factors of 1.2 .

Worked example
Problem. A value begins at 260 and approaches baseline 200 , retaining 90% of its excess each week. Write 𝑉 (𝑤) . Use the
complete final response to identify the next Match & Move card; show the reasoning required by the original task.

Answer. 𝑉 (𝑤) = 200 + 60(0.9)𝑤 .

Explanation and check.
The initial excess is 60 ; apply the weekly factor to that excess and add 200 .
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