The Sequence An = 1(3)n 1 Is Graphed
Below: Coordinate Plane Showing The
Points 1, 1; 2, 3; And 3, 9

The Sequence An = 1(3)n 1 Is Graphed Below: Coordinate Plane Showing The
Points 1, 1; 2, 3; And 3, 9 serves as an intriguing example of exponential
sequences and their graphical representations. This sequence exemplifies how
algebraic expressions translate into visual patterns on the coordinate plane,
providing valuable insights into the behavior of exponential functions.
Understanding this sequence involves exploring its formula, plotting its
points, and analyzing its growth pattern, which can deepen comprehension of
exponential relationships in mathematics.

Understanding the Sequence An = 1(3)n 1

Deciphering the Formula

The sequence An = 1(3)n 1 can be simplified for clarity. The notation appears
to have a slight typographical ambiguity, but based on context and standard
mathematical expressions, it likely refers to an exponential sequence of the
form:

An =1 3"(n - 1)

This interpretation makes sense because:

— The initial term at n=1 is A1 =1 37(1 - 1) =1 370 =11 =1

- At n=2, A2 =1 3*(2 - 1) =1 371 =3

- At n=3, A3 =1 3"(3 - 1) =1 372 =9

This matches the points given in the description: (1, 1), (2, 3), and (3, 9).

Sequence Pattern and Behavior

The sequence exhibits exponential growth, multiplying by 3 each time:
- Starting value: 1
- Next term: 3 (1 3)

— Next term: 9 (3 3)
- Next term: 27 (9 3), and so on.

This pattern indicates rapid increase, characteristic of exponential
functions, which grow faster than linear or polynomial functions over time.

Graphing the Sequence on the Coordinate Plane



Plotting the Points

The sequence points provided can be plotted on the Cartesian coordinate
plane:

- (1, 1): Corresponds to n=1, Al=1
- (2, 3): Corresponds to n=2, A2=3
- (3, 9): Corresponds to n=3, A3=9

Additional points can be calculated for larger n values, such as:

~ = 27 - point (4, 27)

=1 37(4-1
=1 37(5-1) = 81 - point (5, 81)

Plotting these points reveals a curve that rises steeply as n increases.

Drawing the Graph

To visualize the exponential sequence:

. Set up the coordinate plane with axes labeled appropriately.

. Mark the points corresponding to each term of the sequence.

. Connect the points with a smooth curve, noting that the graph becomes
teeper as n increases.
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4. Observe the rapid growth pattern characteristic of exponential functions.

The graph will show a curve starting near (1, 1), rising slowly at first,
then escalating sharply as n increases.

Analyzing the Growth of the Sequence

Exponential Growth Characteristics
This sequence exemplifies exponential growth, which has distinctive features:
— The rate of increase is proportional to the current wvalue.

— The graph is a curve that accelerates upward.
- The sequence's ratio between consecutive terms remains constant: A(n+1)/An

For example:

This constant ratio confirms the exponential nature.

Implications of Exponential Growth

Understanding this kind of growth is essential in various fields:

- Population dynamics: populations growing at a constant rate.
— Compound interest: money increasing exponentially over time.



— Spread of diseases: cases multiplying rapidly under certain conditions.

In the context of the sequence, the rapid increase emphasizes that
exponential functions can quickly reach large values, which is vital for
modeling real-world phenomena.

Applications and Real-World Examples of
Exponential Sequences

Financial Mathematics

Exponential sequences underpin compound interest calculations. For example,
an investment growing at a 100% annual return doubles each year, similar to
multiplying by 2 each time step.

Population Studies

Many populations initially grow exponentially when resources are abundant,
exemplified by the sequence's exponential pattern.

Technology and Data Growth

Data storage capacities and computing power often follow exponential trends,
akin to the sequence An =1 3%(n - 1).

Summary and Key Takeaways

— The sequence An = 1(3)n 1 is best interpreted as An = 1 3°(n - 1).

— Its graph on the coordinate plane demonstrates exponential growth, with
points such as (1, 1), (2, 3), and (3, 9).

— The sequence’s ratio between consecutive terms remains constant at 3.

— Understanding exponential sequences is crucial for modeling various natural
and technological phenomena.

— Visualizing the sequence on a graph helps grasp how exponential functions
behave and grow over discrete steps.

Conclusion

The exploration of the sequence An = 1(3)n 1 offers a window into the
fascinating world of exponential functions. By plotting its points on the
coordinate plane, recognizing its rapid growth, and understanding its
practical applications, students and enthusiasts can develop a more
comprehensive grasp of how exponential sequences operate. Whether used in
finance, biology, or technology, sequences like this serve as foundational
concepts in mathematical modeling and analysis, illustrating the power and
ubiquity of exponential growth in our world.



Frequently Asked Questions

What type of function is represented by the sequence
An = 1(3)*n - 1°?

It is an exponential function with a base of 3, which models exponential
growth as n increases.

How do the points (1, 1), (2, 3), and (3, 9)
demonstrate the pattern of the sequence?

These points show that each term is multiplied by 3 to get the next term: 1,
3, 9, which aligns with the exponential pattern of 37 (n-1).

What is the general formula for the sequence based on
the given points?

The sequence can be expressed as An = 37 (n-1), since when n=1, An=3"0=1; when
n=2, An=3"1=3; and when n=3, An=3"2=9.

How does the graph of the sequence An = 3% (n-1)
appear on the coordinate plane?

It appears as an exponential curve that increases rapidly, passing through
the points (1,1), (2,3), and (3,9), demonstrating exponential growth.

What is the growth rate of the sequence An = 3% (n-1)7?

The sequence exhibits exponential growth with a common ratio of 3, meaning
each term is three times the previous term.

How can you use the graph to predict the next term in
the sequence?

By observing the pattern and the exponential trend on the graph, the next
term after 9 (at n=4) would be 37(4-1)=3"3=27.

Additional Resources

The Sequence An = 1(3)"n 1 Is Graphed Below: Coordinate Plane Showing The
Points 1, 1; 2, 3; And 3, 9

Understanding mathematical sequences is fundamental to grasping more complex
concepts in algebra and calculus. Among these, exponential sequences often
serve as foundational building blocks for topics like growth models, decay
processes, and geometric progressions. The sequence An = 1(3)”n 1, which
simplifies to An = 3%n, 1s a classic example of an exponential sequence
demonstrating rapid growth. When graphed on the coordinate plane, it reveals
interesting patterns and characteristics that are vital for students and
educators alike to analyze. This review delves into the properties, graphing
techniques, and interpretations of this sequence, providing a comprehensive



understanding that bridges the theoretical with the wvisual.

Understanding the Sequence An = 3%n

Definition and Simplification

The sequence An = 1(3)"n 1 appears to have extraneous factors, but
simplifying it clarifies its core behavior. The sequence simplifies to:

An = 3”n
since multiplying by 1 does not change the value, and the notation "1(3)"n 1"
seems to be a typographical or formatting artifact. For clarity and

consistency, we'll focus on An = 3% n.

This exponential function is characterized by its rapid increase as n becomes
larger, which makes it a perfect example to analyze exponential growth.

Sequence Values and Initial Terms

The initial points provided—(1, 1), (2, 3), and (3, 9)—are actually
misaligned with the straightforward sequence An = 3”n, which would produce
points (n, 3"n). Let's verify:

- For n=1: An = 371 = 3 - point (1, 3)

- For n=2: An= 32 = 9 - point (2, 9)

- For n=3: An= 373= 27 - point (3, 27)

However, the points listed are (1,1), (2,3), and (3,9). These points
correspond to the sequence An = 1(3)"{n-1}:

— For n=1: An= 3"{0} =1 - (1,1)

- For n=2: An= 3™{1} = 3 - (2,3)

— For n=3: An= 3™{2} = 9 - (3,9)

Thus, the sequence being referenced is more accurately expressed as:
An = 3"{n-1}

which aligns with the given points. This clarification is critical for
accurate graphing and interpretation.

Graphing the Sequence on the Coordinate Plane



Plotting Key Points

Using the sequence An = 3"{n-1}, the key points are:

Plotting these points on the coordinate plane reveals an exponential growth
pattern. When graphed, the points will start at (1,1) and rise sharply as n
increases.

Characteristics of the Graph

The graph of An = 3"{n-1} exhibits several defining features:

— Exponential Growth: The y-values increase rapidly as n increases.

— Curve Shape: The graph is a smooth, increasing curve that becomes steeper
with larger n.

- Y-intercept: When n=1, y=1, so the graph crosses the y-axis at (1,1). Note
that the y-intercept in terms of the standard y-axis occurs at n=0 if
extended, where An= 37{0} = 1.

— Asymptotic Behavior: The graph approaches the x—-axis as n approaches
negative infinity but never touches it, indicating an asymptote at y=0.

Plotting additional points, such as n=4 (An= 37{3}
confirms the exponential trend.

27) and n=5 (An= 81),

Graphing Techniques and Tips

— Use a table of values to generate several points for a smooth curve.

— Recognize the rapid increase to avoid overcrowding on the graph.

- Employ graphing calculators or software for precise plotting.

— Label axes clearly, indicating the sequence index n on the x—-axis and the
sequence value An on the y-axis.

Features, Pros, and Cons of the Sequence and
Its Graph

Features

- Exponential Growth: Demonstrates how quantities increase rapidly over
discrete steps.

— Simple Formula: An=3"{n-1} allows straightforward calculation of terms.

— Clear Pattern: Each new term is obtained by multiplying the previous term
by 3.

— Graphical Representation: The curve visually emphasizes growth rate and



pattern.

Pros

— Educational Value: Ideal for illustrating exponential functions and growth.
— Predictability: Easy to compute and forecast future terms.

- Real-world Applications: Models phenomena like population growth, compound
interest, and radiocactive decay.

— Visual Clarity: The graph clearly shows the rapid increase, making abstract
concepts more concrete.

Cons

— Limited Range: Exponential growth can be unbounded, leading to very large
numbers that are unwieldy.

- Misinterpretation: Without understanding the base and the exponent,
students might misread the pattern.

— Asymptotic Nature: The graph approaches y=0 but never touches it, which can
be confusing for beginners.

— Discrete vs. Continuous: Since the sequence is discrete, the graph is a
series of points connected smoothly, which may mislead some into thinking
it's continuous.

Applications and Broader Implications

Real-World Applications

Sequences like An=3"{n-1} model numerous real-world scenarios:

— Population Dynamics: Growth of bacteria or populations with unlimited
resources.

— Finance: Compound interest calculations where investment grows
exponentially.

— Physics: Radioactive decay follows exponential decay, but understanding
growth is equally vital.

Mathematical Significance

— Serves as a foundational example for understanding exponential functions.
- Helps in learning about asymptotes, growth rates, and logarithmic
functions.

— Forms the basis for more complex models involving exponential and
logarithmic relationships.



Conclusion

The sequence An=3"{n-1} provides a compelling illustration of exponential
growth, vividly depicted through its graph on the coordinate plane. By
analyzing the key points, understanding its properties, and recognizing its
applications, students and educators can develop a deeper appreciation of
exponential functions' behavior. While the rapid increase and asymptotic
nature present some challenges, they also offer valuable insights into real-
world phenomena and mathematical concepts. Overall, this sequence exemplifies
the elegance and utility of exponential models, making it a vital component
in the study of mathematics. With continued exploration, learners can
leverage this understanding to tackle more complex topics in algebra,
calculus, and applied sciences.
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