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When it comes to investing or saving money, understanding how your account grows over time is
crucial. Among the various interest calculation methods, continuous compounding stands out due to
its mathematical elegance and real-world applicability in certain financial products. If you've
deposited $2000 at an annual interest rate of 7%, compounded continuously, you're likely curious
about how your account value evolves over a specified period and, more specifically, what its
average value is throughout that timeframe. In this article, we'll explore the mathematical
foundation behind continuous compounding, how to determine the account's value at any point in
time, and how to compute the average value of your account over a given period.

Understanding Continuous Compounding

What Is Continuous Compounding?

Continuous compounding is a method where interest is compounded an infinite number of times per
year, effectively constantly accruing. Unlike annual, quarterly, or monthly compounding, continuous
compounding models the scenario where the interest is being compounded instantaneously.

Mathematically, the future value \(A(t)\) of an initial principal \(P\) after time \(t\) (in years), with an
annual interest rate \(r\), compounded continuously, is given by the formula:

\[
A(t) = P \times e^{rt}
\]

where:
- \(P\) = initial principal (here, $2000)
- \(r\) = annual interest rate in decimal form (here, 0.07)
- \(t\) = time in years
- \(e\) = Euler’s number, approximately 2.71828

This exponential function captures how the investment grows exponentially over time.



Calculating the Account Value Over Time

Suppose you deposit $2000 at 7% interest compounded continuously. The account value at any time
\(t\) in years is:

\[
A(t) = 2000 \times e^{0.07t}
\]

Let’s analyze how your account value evolves over different periods:

- After 1 year:

\[
A(1) = 2000 \times e^{0.07 \times 1} \approx 2000 \times e^{0.07} \approx 2000 \times 1.0725
\approx \$2145
\]

- After 5 years:

\[
A(5) = 2000 \times e^{0.07 \times 5} \approx 2000 \times e^{0.35} \approx 2000 \times 1.42
\approx \$2840
\]

- After 10 years:

\[
A(10) = 2000 \times e^{0.7} \approx 2000 \times 2.014 \approx \$4028
\]

These calculations demonstrate exponential growth, with the account value increasing more rapidly
as time progresses.

Understanding the Average Value of Your Account

Definition of Average Value

In financial contexts, the average value of an account over a period \(T\) (say, from \(t=0\) to \(t=T\))
is the mean of the account’s value during that interval. Mathematically, the average value
\(A_{avg}\) over time period \([0, T]\) is given by:

\[
A_{avg} = \frac{1}{T} \int_0^{T} A(t) \, dt
\]



This integral sums the account's value over the period and divides by the total duration, providing a
measure of the typical account value during that time.

Calculating the Average Value for Continuous Compounding

Given the formula \(A(t) = P \times e^{rt}\), the average value over \([0, T]\) is:

\[
A_{avg} = \frac{1}{T} \int_0^{T} P \times e^{rt} \, dt
\]

Pulling out the constant \(P\):

\[
A_{avg} = \frac{P}{T} \int_0^{T} e^{rt} \, dt
\]

The integral of \(e^{rt}\) with respect to \(t\) is:

\[
\int e^{rt} \, dt = \frac{1}{r} e^{rt} + C
\]

Applying the limits from 0 to \(T\):

\[
A_{avg} = \frac{P}{T} \times \left[ \frac{1}{r} e^{rt} \right]_0^{T} = \frac{P}{T} \times
\frac{1}{r} \left( e^{rT} - 1 \right)
\]

Simplifying, the average account value over \([0, T]\) is:

\[
A_{avg} = \frac{P}{r T} \left( e^{rT} - 1 \right)
\]

This formula allows you to compute the average account balance over any period \(T\).

Applying the Formula: An Example

Suppose you want to find the average value of your account during the first year (\(T=1\) year):

\[
A_{avg} = \frac{2000}{0.07 \times 1} \left( e^{0.07 \times 1} - 1 \right)
\]

Calculating:



- \(r T = 0.07 \times 1 = 0.07\)
- \(e^{0.07} \approx 1.0725\)

Plugging in:

\[
A_{avg} = \frac{2000}{0.07} \times (1.0725 - 1) = \frac{2000}{0.07} \times 0.0725
\]

Calculate numerator:

\[
\frac{2000}{0.07} \approx 28571.43
\]

Finally:

\[
A_{avg} \approx 28571.43 \times 0.0725 \approx \$2074.29
\]

Interpretation: Over the first year, the average account balance is approximately $2074.29, slightly
higher than the initial deposit because the account grows exponentially over time.

Similarly, for a different period, say, 5 years:

\[
A_{avg} = \frac{2000}{0.07 \times 5} \left( e^{0.07 \times 5} - 1 \right)
\]

Calculations:

- \(r T = 0.07 \times 5 = 0.35\)
- \(e^{0.35} \approx 1.42\)

Plugging in:

\[
A_{avg} = \frac{2000}{0.35} \times (1.42 - 1) = 5714.29 \times 0.42 \approx \$2400
\]

This indicates that, over 5 years, the average account value is approximately $2400.

Implications for Investors and Savers

Understanding the average value of an account with continuous compounding has practical
significance:

- Financial Planning: Knowing the average balance helps in estimating potential earnings, planning



withdrawals, or understanding the typical account size during a period.
- Comparison of Investment Options: Comparing investments with different interest compounding
frequencies can be informed by understanding their average balances.
- Interest Accumulation Insights: Recognizing that exponential growth leads to increasing averages
over time helps in setting realistic expectations for long-term growth.

Summary and Key Takeaways

- Continuous compounding models exponential growth, with the account value at time \(t\) given by
\(A(t) = P \times e^{rt}\).
- The average account value over a period \([0, T]\) can be computed using the formula:

\[
A_{avg} = \frac{P}{r T} \left( e^{rT} - 1 \right)
\]

- For a deposit of $2000 at 7% interest compounded continuously:
- The account value after \(t\) years is \(A(t) = 2000 \times e^{0.07 t}\).
- The average value over \(T\) years is \(\frac{2000}{0.07 T}(e^{0.07 T} - 1)\).

- These calculations provide valuable insights into the growth pattern of your investments and help
in making informed financial decisions.

Final Thoughts

Continuous compounding offers a fascinating glimpse into the power of exponential growth in
finance. By understanding how to compute both the account value at specific points and the average
value over a period, investors can better grasp their potential earnings and manage their financial
strategies effectively. Whether planning for retirement, saving for a big purchase, or simply
exploring the mathematics of growth, mastering these formulas enhances financial literacy and
decision-making.

---
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Frequently Asked Questions

What is the formula for continuously compounded interest



used to find the account value?
The formula is A = P e^(rt), where P is the principal, r is the annual interest rate (decimal), t is time
in years, and e is Euler's number.

How do you calculate the average value of an account that
grows exponentially over time?
The average value over a time interval [0, T] can be found by integrating the account value over that
period and dividing by T: Average = (1/T) ∫₀ᵗ A(t) dt.

What is the specific formula to find the average account value
over a certain period for continuous compounding?
Yes, by integrating A(t) = P e^(rt) from 0 to T, then dividing by T: Average = (P / T) (e^{rT} - 1) / r.

If you deposit $2000 at 7% interest compounded continuously,
how do you compute the average value after 1 year?
Calculate the integral of A(t) = 2000 e^{0.07t} from 0 to 1, then divide by 1: Average = (2000 / 1)
(e^{0.07} - 1) / 0.07.

What is the approximate average account value after 1 year for
the given deposit and interest rate?
Using the formula, Average ≈ 2000 (e^{0.07} - 1) / 0.07 ≈ 2000 (1.0725 - 1) / 0.07 ≈ 2000 0.0725 /
0.07 ≈ 2071.43.

Why is the average account value higher than the initial
deposit in this scenario?
Because with continuous compound interest, the account grows exponentially over time, resulting in
a higher average value than the initial principal.

Can the concept of average value be applied to other
compounding methods like annual or monthly compounding?
Yes, but the calculation involves summing or integrating the specific growth functions for those
compounding methods, which differ from continuous compounding.

Additional Resources
Suppose You Deposit $2000 At 7% Interest Compounded Continuously. Find The Average Value Of
Your Account — this scenario touches upon fundamental concepts in financial mathematics,
specifically the calculation of the average value of an investment growing under continuous



compounding. Understanding how to determine this average is essential for investors, financial
analysts, and students alike, as it provides insight into the overall growth and performance of an
investment over a specified period.

---

Introduction

When you deposit money into an account with interest compounded continuously, the growth
process follows an exponential model. Unlike simple or periodic compounding, continuous
compounding assumes that interest is being calculated and added an infinite number of times per
unit of time, leading to the classic exponential growth formula.

In this guide, we will explore the calculation of the average value of such an account over a certain
timeframe. This involves understanding the mathematical principles behind continuous
compounding and how to evaluate the average of a function over an interval.

Our specific scenario involves depositing $2000 at an interest rate of 7%, compounded continuously,
and aiming to find the average value of the account over a given period—say, from time zero to a
specified final time.

---

Understanding Continuous Compounding

The Formula for Continuous Compound Interest

The amount \(A(t)\) in an account that starts with principal \(P\) and grows at a continuous interest
rate \(r\) over time \(t\) is given by:

\[ A(t) = P e^{rt} \]

Where:
- \(P\) is the initial principal (here, \$2000)
- \(r\) is the annual interest rate (here, 7% or 0.07)
- \(t\) is the time in years

Applying this to our scenario:

\[ A(t) = 2000 \times e^{0.07 t} \]

This function describes how the account value evolves over time.

---

Defining the Problem: Finding the Average Value

What Is the Average Value?

The average value of a function \(f(t)\) over an interval \([a, b]\) is given by the integral:



\[ \text{Average value} = \frac{1}{b - a} \int_{a}^{b} f(t) \, dt \]

In our context, \(f(t) = A(t) = 2000 e^{0.07 t}\), and the interval \([a, b]\) represents the period over
which we want to evaluate the average account value.

Deciding the Time Interval

For demonstration purposes, let's choose a period of 1 year, from \(t=0\) to \(t=1\). This is a common
timeframe in financial analyses to understand short-term growth.

---

Step-by-Step Calculation

Step 1: Set Up the Integral

The average value \(V_{avg}\) over \([0, 1]\) is:

\[
V_{avg} = \frac{1}{1 - 0} \int_{0}^{1} 2000 e^{0.07 t} \, dt
\]

Simplify:

\[
V_{avg} = \int_{0}^{1} 2000 e^{0.07 t} \, dt
\]

Step 2: Integrate the Function

The integral:

\[
\int e^{k t} \, dt = \frac{1}{k} e^{k t} + C
\]

Applying this to our integral:

\[
V_{avg} = 2000 \times \left[ \frac{1}{0.07} e^{0.07 t} \right]_{0}^{1}
\]

Calculating the definite integral:

\[
V_{avg} = \frac{2000}{0.07} \left( e^{0.07 \times 1} - e^{0} \right)
\]

\[
V_{avg} = \frac{2000}{0.07} \left( e^{0.07} - 1 \right)
\]



Step 3: Numerical Computation

Calculate \(e^{0.07}\):

\[
e^{0.07} \approx 1.072508
\]

Now compute the difference:

\[
e^{0.07} - 1 \approx 0.072508
\]

Calculate the denominator:

\[
\frac{2000}{0.07} \approx 28571.43
\]

Finally, multiply:

\[
V_{avg} \approx 28571.43 \times 0.072508 \approx 2074.76
\]

---

Result: The Average Account Value

Over the first year, the average value of your account with continuous compounding at 7% interest is
approximately $2,074.76.

This means that, on average, your account held a value of about $2,075 during this period, which is
slightly higher than the initial deposit of $2,000 due to interest accumulation.

---

Extending the Analysis: Longer Periods and Different Intervals

While we calculated the average over one year, the same methodology applies to any interval:

General Formula for the Average Value

\[
V_{avg} = \frac{1}{b - a} \int_{a}^{b} 2000 e^{0.07 t} \, dt
\]

which simplifies to:

\[



V_{avg} = \frac{2000}{b - a} \times \frac{1}{0.07} \left( e^{0.07 b} - e^{0.07 a} \right)
\]

Example: 3-Year Period

Suppose you want to find the average account value from \(t=0\) to \(t=3\):

\[
V_{avg} = \frac{2000}{3} \times \frac{1}{0.07} \left( e^{0.21} - 1 \right)
\]

Calculate:

\[
e^{0.21} \approx 1.233678
\]

Difference:

\[
1.233678 - 1 = 0.233678
\]

Compute:

\[
V_{avg} \approx \frac{2000}{3} \times \frac{1}{0.07} \times 0.233678
\]

\[
\frac{2000}{3} \approx 666.67
\]
\[
\frac{1}{0.07} \approx 14.2857
\]

Multiply:

\[
V_{avg} \approx 666.67 \times 14.2857 \times 0.233678 \approx 666.67 \times 3.341 \approx
2228.67
\]

So, over 3 years, the average account value is approximately $2,228.67.

---

Understanding the Significance of the Average Value

Calculating the average value of an account under continuous growth provides a meaningful
overview of the investment's behavior over a period. It answers questions like:



- How much, on average, was the account worth during the period?
- How does the growth trend influence the average compared to the initial deposit?
- How does the duration impact the average value?

In our case, the average account value slightly exceeds the initial deposit, reflecting the effect of
continuous compounding at a steady interest rate.

---

Practical Applications and Insights

Investment Planning

Knowing the average value helps in estimating the typical account balance during a period, which
can inform decisions related to:

- Planning withdrawals or additional deposits
- Estimating the earning potential over specific timeframes
- Comparing different interest compounding strategies

Financial Education

Understanding how to compute these averages enhances financial literacy, especially in grasping
the impact of continuous growth models versus periodic compounding.

Limitations and Assumptions

While the continuous compounding model is mathematically elegant, real-world investments may
involve:

- Fluctuating interest rates
- Periodic contributions or withdrawals
- Administrative fees or taxes

Hence, the actual average value may differ, but the continuous model provides a solid theoretical
foundation.

---

Conclusion

In summary, the Suppose You Deposit $2000 At 7% Interest Compounded Continuously. Find The
Average Value Of Your Account problem illustrates the application of exponential functions and
integral calculus in finance. By setting up the integral of the account value function over the desired
interval and computing it analytically, we derive the average account balance.

For a one-year period, the average is approximately $2,074.76, reflecting the account's growth
under continuous compounding. Extending this approach to different timeframes allows investors
and analysts to gauge investment performance effectively. Mastering these calculations equips you
with powerful tools to evaluate and understand the behavior of investments growing under
continuous interest rates.



---

Remember: Continuous compounding leads to exponential growth, and calculating averages over
time involves integrating the growth function. Whether for academic purposes or practical
investment analysis, this approach provides essential insights into how your money grows over time.
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