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Understanding proportions is a fundamental aspect of mathematics, especially in the fields of
algebra, geometry, and applied sciences. When numbers are said to be in continued proportion, it
indicates a specific relationship that allows us to analyze and solve various mathematical problems
efficiently. This article aims to explore the concept of continued proportion in detail, focusing on the
question: If A, b, ¢, d, e are in continued proportion, then what is A/c? We will break down the
concept step-by-step, discuss relevant formulas, and provide practical examples to clarify the topic
comprehensively.

What Does It Mean for Numbers to Be in Continued
Proportion?

In mathematics, a sequence of numbers is said to be in continued proportion if the ratios of
successive terms are equal. Specifically, for the sequence A, b, ¢, d, e, the condition of continued
proportion is expressed as:

\[
\frac{A}{b} = \frac{b}{c} = \frac{c}{d} = \frac{d}{e}
\]

This shared ratio is often denoted as r, called the common ratio. The condition implies that each
term after the first is obtained by multiplying the previous term by the same ratio, and similarly, the
sequence forms a geometric progression.

Key points:
- The sequence forms a geometric progression (GP).

- The ratio r remains constant between successive terms.
- The terms satisfy the relation: \( b~2 = A \times c\), \(c¢”~2 = b \times d \), etc.

Understanding Continued Proportion Through Ratios

Given that A, b, c, d, e are in continued proportion, we can express the relationships as:

\[
\frac{A}{b} = \frac{b}{c} = \frac{c}{d} = \frac{d}{e} =1
\]

where r is the common ratio.



From these, we derive:

(b=A/r\)

(c=b/r=A/r"2\)
(d=c/r=A/r"3\)
(

-\
-\
-\
-\(e=d/r=A/r"4)\)

This chain of relations allows us to express all terms in terms of A and r.
Note: The sequence progresses as:

\[
A, \quad \frac{A}{r}, \quad \frac{A}{r"~2}, \quad \frac{A}{r"3}, \quad \frac{A}{r~4}
\]

Deriving A/c When A, b, ¢, d, e Are in Continued
Proportion

The core question is: If A, b, ¢, d, e are in continued proportion, then what is the value of A/c?
To find this, consider the expression for c:

\[
c = \frac{A}{r"2}
\]

Thus, the ratio \( \frac{A}{c} \) becomes:

\[
\frac{A}{c} = \frac{A}{A/r"2} =1r"2
\]

Therefore,

\[

\boxed{
\frac{A}{c} =r"2
}

\]

This means that A divided by c is equal to the square of the common ratio r.

Summarizing:

-When A, b, ¢, d, e are in continued proportion, the common ratio r relates each term as:
\[



b =\frac{A}{r}, \quad ¢ = \frac{A}{r"~2}
\]
- The ratio \( A/c\) simplifies to \( r~2\).

Practical implications:

- If the terms are known, and the ratio is calculated, the value of \( A/c\) can be directly found as the
square of the ratio.
- Conversely, if \( A/c\) is known, the common ratio r is simply the square root of that value.

Examples to Clarify the Concept

Example 1:
Suppose A, b, ¢, d, e are in continued proportion, and A = 8, ¢ = 2. Find \( A/c ).

Solution:
Given:

\[
A=8,\quadc =2
\]

From the relation:

\[
\frac{A}{c} =r"2
\]

Calculate:

\[
r~2 =\frac{8}{2} =4
\]

Thus:

\[
r=\sqrt{4} =2
\]

Check the sequence:

\[

b =\frac{A}{r} = \frac{8}{2} =4

\]

\[

c = \frac{A}{r"~2} = \frac{8}{4} =2
\]



\[

d = \frac{A}{r"3} = \frac{8}{8} =1

\]

\[

e = \frac{A}{r~4} = \frac{8}{16} = 0.5
\]

Sequence: 8, 4, 2, 1, 0.5 — confirms the proportional relationship.

Example 2:
Given that \( A/c = 9), find the common ratio \( r\).
Solution:

\[

Alc=1r"2=9

\]

\[

r =\sqrt{9} =3
\]

If\(A=12)\), then:

\[
c = \frac{A}{r"2} = \frac{12}{9} = \frac{4}{3}
\]

Sequence:

\[

b =\frac{A}{r} = \frac{12}{3} =4

\]

\[

c = \frac{A}{r"2} = \frac{4}{3}

\]

\[

d = \frac{A}{r"~3} = \frac{12}{27} = \frac{4}{9}
\]

\[

e = \frac{A}{r~4} = \frac{12}{81} = \frac{4}{27}
\]

Sequence: 12, 4, 4/3, 4/9, 4/27 — confirms the continued proportion.



Key Takeaways

-When A, b, ¢, d, e are in continued proportion, they form a geometric sequence with common ratio
r.
- The ratio \( A/c\) equals \(r~2\).

- To find \( A/c ), identify the common ratio r and square it.

- Conversely, knowing \( A/c \) allows you to determine r by taking the square root.

Applications of Continued Proportion

Understanding continued proportion is essential in various fields:
- Geometry: For similar triangles and proportional segments.
- Physics: For modeling exponential decay or growth.

- Finance: In compound interest calculations.
- Engineering: Signal processing and control systems often involve geometric sequences.

Summary

To conclude, the question:
"If A, b, ¢, d, e are in continued proportion, then A/c is equal to what?"

is answered succinctly as:

\[

\boxed{
Alc=1"2
}

\]

where ris the common ratio between successive terms in the sequence.

By understanding the properties of geometric progressions and the relationships between terms in
continued proportion, one can solve a variety of real-world and theoretical problems efficiently.

Further Reading and Practice

- Practice problems involving sequences and ratios.



- Explore geometric progressions and their properties.
- Study applications in algebra and geometry for deeper understanding.

Remember: Mastery of continued proportion facilitates a better grasp of proportional reasoning,
which is fundamental across mathematics and science disciplines.

Frequently Asked Questions

If A, B, C, D, E are in continued proportion, what is the value
of A/C?

Since A, B, C, D, E are in continued proportion, B/A = C/B = D/C = E/D. Therefore, A/C = (A/B) (B/C)
= (B/A)~{-1} (C/B)~{-1} = 1. So, A/C = 1.

How is the ratio A/C expressed when A, B, C, D, E are in
continued proportion?

When A, B, C, D, E are in continued proportion, A:B=B:C=C:D =D : E. From this, A/C = (A/B)
(B/C) = 1.

What does it mean for A, B, C, D, E to be in continued
proportion?

It means that the ratios are equal: A: B=B:C=C:D =D:E. Each term is in proportion to the
next, forming a geometric progression.

If A, B, C, D, E are in continued proportion, what is the
common ratio?

The common ratio is B/A = C/B = D/C = E/D, which is constant. This ratio is called the common ratio
of the geometric progression.

Can A/C be expressed directly in terms of the common ratio of
the continued proportion?

Yes. Since A, B, C, D, E are in continued proportion with common ratio r, A/C = (A/B) (B/C) =rr =

r~2.

If A, B, C, D, E are in continued proportion, what is the
relationship between A and C?

A and C are related by A : C = r~2, where r is the common ratio between consecutive terms.



Is A/C always equal to 1 when A, B, C, D, E are in continued
proportion?

Not necessarily. A/C equals r™2, where r is the common ratio. If r = 1, then A/C = 1. Otherwise, A/C
= r”~2, which may be different from 1.

Additional Resources

Understanding Continued Proportion and Its Significance in Mathematics

In the realm of mathematics, especially in the study of ratios and proportions, the concept of
continued proportion holds a fundamental place. It is a relationship that extends the idea of
proportion beyond simple pairs of quantities, creating a chain of equal ratios. Recognizing and
manipulating continued proportions is essential not only for solving geometric problems but also for
grasping more advanced mathematical concepts such as algebraic ratios, geometric progressions,
and even applications in real-world scenarios like finance, engineering, and physics. This article
aims to explore the question: If A, B, C, D, E are in continued proportion, then what is A/C equal
to?—delving into the underlying principles, derivations, and implications, with a detailed, structured
approach.

Defining Continued Proportion

What Is Continued Proportion?

In basic terms, when a sequence of quantities A, B, C, D, E are said to be in continued proportion, it
implies that each term after the first is in proportion to the preceding term, following a specific ratio
pattern. Formally, the sequence:

A B,C,D,E

is in continued proportion if:

A:B=B:C=C:D=D:E

This chain of equal ratios indicates that the ratios between successive terms are identical,
establishing a geometric progression with a common ratio.

Mathematical Expression of Continued Proportion

Expressing the above in algebraic terms:



A/B=B/C=C/D=D/E=r

where r is the common ratio.

From this, we can derive the relationships:
B=A/r

C=B/r=A/r"2

D=C/r=A/r"3

E=D/r=A/r"4

This recursive pattern illustrates how each subsequent term relates to the initial term A via powers
of the common ratio r.

Analytical Derivation of the Relationship Between A
and C

Expressing C in terms of Aand r

From the sequence definitions, we already have:
C=A/r"2

which directly links the third term in the sequence to the first term and the common ratio.

Expressing A / C in terms of r

To find the value of A / C, substitute the expression for C:
A/C=A/A/r"2)=A@"2/A)=1"2

Thus,

A/C=r"2

This is a crucial result: the ratio of the first term to the third term in a continued proportion is the
square of the common ratio.



Implication of the Result

The expression indicates a direct relationship: knowing the common ratio r, we can immediately
determine A/C. Conversely, if we know A/C, we can find r:

r=v(A/C)

which is particularly useful in problems where either the ratio of A to C or the common ratio r is
known.

Deeper Insights and Applications

Understanding the Significance of the Ratio A/C

The ratio A/C encapsulates information about the scale of progression across the sequence. Since in
continued proportion, the ratios between successive terms are constant, the ratio A/C reflects how
the sequence expands or contracts over two steps. Specifically:

-IfA/C>1, thenr > 1, indicating the sequence is increasing geometrically.

-IfA/C < 1, thenr < 1, indicating a decreasing sequence.

-IfA/C =1, thenr =1, implying all terms are equal, a trivial case.

This ratio, therefore, provides insight into the nature of the sequence's growth or decay.

Relation to Geometric Progressions

Since continued proportion sequences are geometric, this relationship directly ties into the
properties of geometric series. For example:

- The ratio between the first and third terms is r™2.
- The entire sequence can be expressed as:

AAr, Ar™2,Ar™3,Ar™4

- The terms at any position can be generated using powers of r, emphasizing the importance of the
ratio A/C in understanding the sequence's pattern.

Practical Applications

Understanding this ratio is not merely academic; it finds practical applications:



1. Financial Growth Models: Compound interest calculations rely on geometric progressions where
the ratio represents growth factor.

2. Physics: Decay processes, such as radioactive decay, follow exponential laws modeled by
geometric sequences.

3. Engineering: Signal processing and control systems often analyze ratios similar to continued
proportion to understand system stability.

4. Biology: Population models sometimes utilize geometric sequences to predict growth over
generations.

Extending the Analysis: From A/C to Other Ratios

Determining B/Dand E/ B

Using the sequence definitions:

-B=A/r
-D=A/r"3
-E=A/r"4

We can find other ratios:

-B/D=(A/r)/(A/r"3)=1"2
-E/B=A/r"4)/(A/r)=1"3

This illustrates how ratios between non-consecutive terms relate to powers of the common ratio,
further emphasizing the structured nature of continued proportion sequences.

Implication for the Entire Sequence

All ratios between terms can be expressed as powers of r, which simplifies calculations and provides
a unified framework for understanding the sequence's behavior.

Special Cases and Limitations

Whenr=1

In this trivial case, all terms are equal:



A=B=C=D=E
and consequently,
A/C=1

This indicates a constant sequence with no progression, highlighting the boundary condition of the
relationship.

When the sequence involves zero or negative values

The analysis assumes positive values for simplicity. If any term is zero or negative, the ratios and
their interpretations may involve additional considerations, such as complex numbers or sign
conventions.

Real-world Constraints

In practical applications, the assumption of continued proportion may not hold precisely due to
measurement errors, fluctuations, or external factors, which must be accounted for in real-world
modeling.

Conclusion and Final Summary

The exploration of the question, If A, B, C, D, E are in continued proportion, then A / C is equal to
what?, reveals an elegant and fundamental relationship rooted in geometric progressions. The key
findings are:

-When A, B, C, D, E are in continued proportion, the ratio between the first and third terms, A/ C,
equals the square of the common ratio r:

A/C=1r"2

- This relationship simplifies the analysis of sequences and enables the determination of the common
ratio if the values of A and C are known, and vice versa.

- The ratio A / C is a critical indicator of the sequence's nature, revealing whether it is increasing,
decreasing, or constant.

- The structure of continued proportion sequences, characterized by consistent ratios, underpins
many areas in mathematics and applied sciences, highlighting the importance of understanding

these relationships comprehensively.

In summary, the ratio of A to C in a continued proportion sequence embodies the geometric essence



of the sequence, providing a powerful tool for analysis, problem-solving, and modeling across
various disciplines. Recognizing this fundamental relationship enhances our ability to interpret
ratios, progressions, and proportional systems, reaffirming the interconnectedness of mathematical
principles with real-world phenomena.
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