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The Price Of A Machine Depreciates At 10% Every Year. If The Present Value Of
The Machinebe Rs. 100000, understanding depreciation and calculating the future or
past value of an asset are fundamental concepts in financial accounting and investment
analysis. When a machine depreciates annually at a fixed rate, it means that its value
decreases systematically over time due to wear and tear, obsolescence, or other factors. In
this article, we will explore the concept of depreciation at 10% per annum, how to calculate
the value of the machine at different points in time, and the implications for businesses and
investors.

Understanding Depreciation

What Is Depreciation?
Depreciation is the process of allocating the cost of a tangible asset over its useful life.
Instead of recording the entire cost as an expense in the year of purchase, depreciation
spreads the expense over multiple periods, reflecting the asset’s consumption or wear over
time.

Types of Depreciation
- Straight Line Method: Equal depreciation expense each year.
- Reducing Balance Method: A fixed percentage of the reducing book value is depreciated
each year.
- Units of Production Method: Depreciation based on usage or output.

In the context of a 10% depreciation rate, we are typically referring to the reducing balance
method, where the asset’s book value decreases by 10% annually.

Calculating the Present and Future Values of the
Machine

The Concept of Present Value (PV) and Future Value
(FV)
- Present Value (PV): The current worth of an asset or sum of money, considering a specific



rate of return or depreciation.
- Future Value (FV): The value of an asset at a future date, accounting for growth or
depreciation over time.

Given that the present value of the machine is Rs. 100,000, and it depreciates at 10%
annually, we can analyze how the value changes over subsequent years or determine what
its value was in the past or will be in the future.

Depreciation Formula
Under the reducing balance method, the value of the machine after 'n' years is given by:
\[ V_n = V_0 \times (1 - r)^n \]
where:
- \( V_0 \) = initial value or present value
- \( r \) = depreciation rate per year (10% or 0.10)
- \( n \) = number of years

Alternatively, if we want to find the value of the machine 'n' years ago or in the future, we
can manipulate the formula accordingly.

Calculating the Value of the Machine Over Time

Value After 'n' Years
Suppose you want to determine the value of the machine after 3 years:
\[ V_3 = 100,000 \times (1 - 0.10)^3 = 100,000 \times 0.9^3 \]
\[ V_3 = 100,000 \times 0.729 = Rs. 72,900 \]

Similarly, for 5 years:
\[ V_5 = 100,000 \times 0.9^5 = 100,000 \times 0.59049 = Rs. 59,049 \]

Value 'n' Years Ago
If the current value is Rs. 100,000, and the machine has depreciated at 10% annually, then
its value 'n' years ago was higher:
\[ V_{-n} = V_0 / (1 - r)^n \]
For example, to find the value 2 years ago:
\[ V_{-2} = 100,000 / 0.9^2 = 100,000 / 0.81 \approx Rs. 123,456.79 \]

Implications for Businesses and Financial
Planning



Book Value and Asset Management
Knowing how the value of a machine depreciates assists businesses in:
- Planning replacement schedules
- Calculating accumulated depreciation
- Determining book value for financial statements

Taxation and Depreciation
Depreciation reduces taxable income, and understanding the depreciation rate helps in:
- Calculating allowable depreciation expenses
- Planning for tax liabilities

Investment Decisions
Investors assessing machinery or equipment investments need to understand depreciation
to:
- Estimate residual value
- Calculate return on investment (ROI)
- Evaluate the lifespan of assets

Depreciation Schedule for the Machine

Sample Depreciation Table (Reducing Balance Method)
| Year | Opening Value | Depreciation (10%) | Closing Value |
|--------|----------------|---------------------|--------------|
| 0 | Rs. 100,000 | — | Rs. 100,000 |
| 1 | Rs. 100,000 | Rs. 10,000 | Rs. 90,000 |
| 2 | Rs. 90,000 | Rs. 9,000 | Rs. 81,000 |
| 3 | Rs. 81,000 | Rs. 8,100 | Rs. 72,900 |
| 4 | Rs. 72,900 | Rs. 7,290 | Rs. 65,610 |
| 5 | Rs. 65,610 | Rs. 6,561 | Rs. 59,049 |

This schedule demonstrates how the value diminishes over time, providing a clear view for
accounting and planning purposes.

Limitations and Considerations

Assumptions in Depreciation Calculation
- The depreciation rate remains constant over the period.
- No additional investments or improvements are made to the machine.



- The market value may differ from book value, especially if the asset becomes obsolete or
faces sudden depreciation due to external factors.

Market Value vs. Book Value
While depreciation impacts the book value, the actual market value of the machine can
fluctuate due to:
- Technological advancements
- Changes in demand
- Physical condition
- External economic factors

Conclusion

Understanding how the price of a machine depreciates at 10% annually is crucial for
effective asset management, financial reporting, and investment decision-making. Starting
with a present value of Rs. 100,000, we can determine its value at any point in time using
the reducing balance depreciation formula. Businesses must consider depreciation
schedules, tax implications, and market conditions to optimize their asset utilization and
financial planning. Recognizing the systematic decrease in value enables more accurate
valuations, better budgeting, and strategic replacements, ultimately contributing to sound
financial health and operational efficiency.

Frequently Asked Questions

What is the initial price of the machine if its present
value is Rs. 100,000 and it depreciates at 10%
annually?
The initial price of the machine is Rs. 100,000 because the present value provided is Rs.
100,000, which already accounts for depreciation over time.

How can we calculate the original cost of the machine
before depreciation if its current value is Rs. 100,000
with a 10% annual depreciation rate?
You can calculate the original cost using the formula: Original Cost = Present Value / (1 -
depreciation rate)^number of years. For example, after n years, Original Cost = Rs.
100,000 / (0.9)^n.

If the present value of the machine is Rs. 100,000 after



3 years of depreciation at 10%, what was its initial
cost?
Initial Cost = Rs. 100,000 / (0.9)^3 ≈ Rs. 100,000 / 0.729 ≈ Rs. 137,174.60.

What is the value of the machine after 5 years of
depreciation if its present value is Rs. 100,000 today?
The value after 5 years would be Rs. 100,000 (0.9)^5 ≈ Rs. 100,000 0.59049 ≈ Rs. 59,049.

How does annual depreciation at 10% affect the
lifespan of the machine's value, and when does it
become negligible?
At 10% depreciation annually, the machine's value decreases exponentially, approaching
zero asymptotically. It becomes negligible after about 20-25 years, as the value diminishes
significantly over time.

Additional Resources
The Price Of A Machine Depreciates At 10% Every Year. If The Present Value Of The
Machine Be Rs. 100,000, what does this imply for its future worth? How do businesses and
investors interpret depreciation rates, and what are the practical implications for
accounting, budgeting, and investment decisions? In this article, we delve into the concept
of depreciation at a fixed rate, explore the mathematical foundations behind it, and
examine real-world applications that impact financial planning and asset management.

---

Understanding Depreciation and Its Significance

Depreciation is an accounting method used to allocate the cost of a tangible asset over its
useful life. It reflects the reduction in the value of an asset due to factors like wear and tear,
obsolescence, or market conditions. For businesses, accurately calculating depreciation is
crucial for:

- Financial Reporting: Ensuring that profit and loss statements accurately reflect asset
values.
- Taxation: Allowing businesses to claim depreciation as an expense, reducing taxable
income.
- Asset Management: Making informed decisions about replacing or upgrading equipment.

In our context, the machine depreciates by 10% annually, meaning each year it retains
90% of its value from the previous year. This steady percentage decline simplifies
calculations and provides a predictable pattern that can be modeled mathematically.

---



The Mathematical Model of Depreciation at 10% Annually

The Concept of Present and Future Values

The present value (PV) of an asset is its current worth, considering factors like depreciation
and market conditions. Conversely, the future value (FV) indicates what the asset will be
worth after a certain period.

In the case of a machine with an initial value, the depreciation rate affects how its worth
diminishes over time. If the machine's present value is Rs. 100,000 and it depreciates at
10% annually, what will its value be in subsequent years?

Exponential Decay Formula

The depreciation process can be modeled using an exponential decay formula:

\[ V_n = PV \times (1 - r)^n \]

Where:

- \( V_n \) = value of the machine after \( n \) years
- \( PV \) = present value of the machine (Rs. 100,000)
- \( r \) = depreciation rate per year (10% or 0.10)
- \( n \) = number of years

This formula assumes depreciation is compounded annually, meaning the machine's value
decreases by 10% each year on the remaining value.

Calculating Future Values

For example, to determine the value after 3 years:

\[ V_3 = 100,000 \times (1 - 0.10)^3 = 100,000 \times 0.9^3 \]

\[ V_3 = 100,000 \times 0.729 = Rs. 72,900 \]

Thus, after three years, the machine's book value would be Rs. 72,900.

---

Practical Implications for Businesses and Financial Planning

Asset Lifecycle and Replacement Strategy

Understanding how depreciation affects asset value is vital for planning replacements. With
a consistent 10% annual depreciation, companies can estimate the residual value of
equipment at any point, aiding decisions about when to retire or upgrade machinery.

Tax Benefits and Accounting Treatment

Most tax systems allow depreciation deductions based on the asset's declining value. A



fixed depreciation rate simplifies calculations, ensures compliance with accounting
standards, and provides predictable expense recognition over the asset's useful life.

Budgeting and Cost Estimation

Accurate depreciation estimates assist in budgeting for future capital expenditures.
Knowing the projected decline in asset value enables better resource allocation and
financial forecasting.

---

Depreciation Schedule: Year-by-Year Breakdown

Let's examine the depreciation schedule for Rs. 100,000 over 5 years:

| Year | Depreciation Rate | Remaining Value (Rs.) | Depreciation Expense (Rs.) |
|---------|-------------------------|------------------------------|------------------------------|
| 0 | — | 100,000 | — |
| 1 | 10% | 90,000 | 10,000 |
| 2 | 10% | 81,000 | 9,000 |
| 3 | 10% | 72,900 | 8,100 |
| 4 | 10% | 65,610 | 7,290 |
| 5 | 10% | 59,049 | 6,561 |

This schedule demonstrates the decreasing value of the asset and the corresponding
depreciation expense each year, following the exponential decay formula.

---

Limitations and Considerations

While a fixed depreciation rate provides simplicity, real-world scenarios may involve:

- Obsolescence: Technological advancements can accelerate depreciation.
- Market Fluctuations: Asset values might decline faster or slower depending on market
demand.
- Physical Wear and Tear: Actual depreciation may vary based on usage intensity.

Additionally, some jurisdictions may prefer or require different depreciation methods, such
as straight-line or declining balance methods, which can influence financial statements and
tax obligations.

---

Broader Context: Comparing Depreciation Methods

Straight-Line Depreciation

This method spreads the asset's cost evenly over its useful life. For a Rs. 100,000 machine
with a 10-year lifespan, annual depreciation would be Rs. 10,000, regardless of remaining
value.



Declining Balance Method

Similar to our 10% depreciation, this method applies a fixed rate to the remaining book
value each year, resulting in higher expenses in the earlier years and lower in the later
years.

Choosing the Right Method

The choice depends on:

- Nature of Asset Usage
- Tax Regulations
- Financial Reporting Preferences

---

Real-World Applications and Case Studies

Manufacturing Sector

In manufacturing, machinery often depreciates rapidly due to heavy usage and
technological obsolescence. Applying a 10% depreciation rate allows companies to model
future asset values accurately and plan capital investments accordingly.

Transportation Industry

Vehicles depreciate at varying rates depending on mileage and condition. A consistent 10%
rate simplifies calculations but might need adjustments for actual wear and tear.

Technology Firms

Rapid innovation renders tech equipment obsolete quickly. While a 10% depreciation
schedule offers a baseline, firms might accelerate depreciation to reflect market realities.

---

Final Thoughts: The Power of Mathematical Modeling in Asset Management

Understanding how a machine's value depreciates at 10% annually provides a powerful tool
for financial analysis, budgeting, and strategic planning. By leveraging exponential decay
formulas, businesses can forecast asset values, optimize replacement cycles, and ensure
compliance with accounting standards.

In an increasingly complex financial landscape, mastering these concepts enables
managers and investors to make informed decisions, balancing operational needs with
fiscal responsibility. Whether for small enterprises or multinational corporations,
appreciating the nuances of depreciation at fixed rates like 10% remains fundamental to
effective asset management.

---



In conclusion, the straightforward yet profound principle that a machine's value diminishes
by 10% each year, modeled mathematically, underpins many financial practices.
Recognizing this pattern helps stakeholders navigate the lifecycle of assets, optimize
resource allocation, and maintain accurate financial records—cornerstones of sustainable
business growth.
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