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Understanding the properties of similar figures is fundamental in geometry, especially when dealing
with rectangles like HIJK and WXYZ. When two rectangles are similar, their corresponding angles
are equal, and their corresponding sides are proportional. This similarity allows us to set up
proportions to find unknown measures, such as the variable M, which often appears in problems
involving dimensions or scaling factors. However, not all proportions are valid or applicable for
solving for M, and recognizing which ones can be used is crucial for accurate problem-solving.

In this comprehensive guide, we will explore the concept of similar rectangles, how to identify valid
proportions, and which proportion cannot be used to solve for M. We will also include practical
examples and step-by-step methods to reinforce understanding.

Understanding Similar Rectangles

Definition of Similar Figures
Similar figures are shapes that have the same shape but possibly different sizes. In the case of

rectangles, this means:

- Corresponding angles are equal (each rectangle's four right angles are congruent).
- Corresponding sides are proportional.

Mathematically, if rectangles HIJK and WXYZ are similar:

-£LH = ZW, ZI = ZX, AJ: LY, LK = 47
- The ratios of corresponding sides are equal, e.g., \( \frac{HI} {WX} = \frac{IJ} {XY} =
\frac{JK}{YZ} = \frac{KH}{ZW} )

Implications of Similarity in Rectangles
Knowing that two rectangles are similar allows us to:
- Find unknown side lengths using proportions.

- Determine scale factors between shapes.
- Solve for variables like M when they are part of side lengths.



Setting Up Proportions for Similar Rectangles

Corresponding Sides in HIJK and WXYZ

To set up proportions, it's essential to identify which sides correspond:

- HI corresponds to WX
- IJ corresponds to XY
- JK corresponds to YZ
- KH corresponds to ZW

Once the correspondences are established, the ratios of these sides form the basis for setting up
proportions.

Common Proportions Used To Solve For M
Suppose M appears in one or more side lengths, such as:
-HI=2M+3

-J=M+5

- WXYZ sides involve known measures or expressions involving M
The following proportions are typically used:

1.\(\frac{HI}{WX} = \frac{IJ} {XY} )

2. \(\frac{[J}{XY} = \frac{JK}{YZ} )

3. \(\frac{KH}{ZW} = \frac{HI}{WX} )

By setting these ratios equal, we can solve for M.

Proportions That Can Be Used To Solve For M

Valid Proportions

The following are proportionate relationships that can be used to solve for M:
- Proportion 1: \( \frac{HI}{WX} = \frac{IJ}{XY} )

Why? Because these are directly corresponding sides, and their ratio can involve M.



- Proportion 2: \( \frac{IJ} {XY} = \frac{JK}{YZ} )

Why? These sides are also corresponding, and their ratio can help isolate M.

- Proportion 3: \( \frac{KH}{ZW} = \frac{HI}{WX} )

Why? As another pair of corresponding sides, their ratio maintains the similarity condition.

Using these proportions, you can set up equations to solve for M systematically.

Example of Using Valid Proportions
Suppose:

-HI=2M + 3

-J=M+5

- WXYZ sides are known: WX =4, XY =6, ZW = 8
Set up the proportion:

\[ \frac{HI}{WX} = \frac{IJ}{XY} \]
Substituting known expressions:

\[ \frac{2M + 3}{4} = \frac{M + 5}{6} \]
Cross-multiplied:

\[ (2M + 3) \times 6 = (M + 5) \times 4 \]
Simplify:

\[ 12M + 18 = 4M + 20\]

Solve for M:

\[ 12M -4M =20 - 18]

\[ 8M = 2]

\[ M =\frac{2}{8} = \frac{1}{4} \]

This demonstrates how a valid proportion helps in solving for M.



Proportions That Cannot Be Used To Solve For M

Invalid or Non-Applicable Proportions

Certain ratios or relationships are invalid or cannot help in solving for M due to reasons like:

- Non-corresponding sides: Ratios involving sides that are not corresponding in the similarity
correspondence.

- Inconsistent ratios: Ratios that do not match the proportion established between similar figures.

- Incorrect pairing: Using ratios of sides that do not share the same scaling factor.

Examples of Proportions That Cannot Be Used

- Proportion involving non-corresponding sides:

Example: \( \frac{HI}{YZ} \)

Why? Because HI and YZ are not corresponding sides, so their ratio does not reflect the similarity.
- Proportion involving a side from only one rectangle:

Example: \( \frac{HI}{IJ}\)

Why? Because these sides are adjacent, not corresponding, thus their ratio doesn't relate the two
rectangles' similarity.

- Proportion involving sides outside the known dimensions:
Example: \( \frac{JK}{ZW} )

Why? If JK is part of rectangle HIJK but ZW is part of WXYZ and they are not corresponding sides,
this ratio cannot be used.

Key Takeaway

Always ensure that the sides involved in your proportion are corresponding sides in similar figures.
Using ratios of non-corresponding sides or sides not aligned via the similarity correspondence will
lead to incorrect solutions for M.



Step-by-Step Approach to Solve for M Using Valid
Proportions

Step 1: Identify Corresponding Sides

Determine which sides of rectangles HIJK and WXYZ correspond.

Step 2: Write Down Known Lengths and Expressions Involving
M

List all side lengths involving M and other known measurements.

Step 3: Choose Valid Ratios

Select ratios of corresponding sides that include M, ensuring they are valid.

Step 4: Set Up the Proportion Equation

Write the proportion equating the ratios.

Step 5: Cross-Multiply and Solve for M

Simplify the resulting equation to find the value of M.

Step 6: Verify the Solution

Check whether the value of M makes all involved lengths positive and consistent with the problem.

Practical Examples and Practice Problems

Example 1: Solving for M in a Rectangle Problem

Given:
-HI =3M + 2
-J=2M+5

- WXYZ sides: WX =7, XY = 10



Set up:
\[ \frac{3M + 2}{7} = \frac{2M + 5}{10} \]

Solve:
\[ (3M + 2) \times 10 = (2M + 5) \times 7 \]

\[ 30M + 20 = 14M + 35\]
\[ 30M - 14M = 35 - 20\]
\[ 16M = 151]

\[ M =\frac{15}{16} \]

This is the solution based on a valid proportion involving corresponding sides.

Practice Problem

Suppose in a similar problem, side HI = 4M + 1, side I] = 3M + 4, and in the second rectangle, the
corresponding sides are WX = 5 and XY = 7. Write the proportion to solve for M and find its value.

Conclusion

Understanding which proportions can be used to solve for M in similar rectangles HIJK and WXYZ is
essential for accurate geometric problem solving. Valid proportions are those that involve
corresponding sides, maintaining the similarity ratio. Ratios involving non-corresponding sides or
sides outside the established correspondence are invalid and cannot be used to find M.

By carefully identifying corresponding sides, setting up correct proportions, and solving
systematically, you can confidently determine the value of M. Remember, always verify that your
solution makes sense within the context of the problem, and double-check your proportions to avoid

common mistakes.

Mastering the use of proportions in similar figures not only enhances your problem-solving skills but
also deepens your understanding of geometric principles, essential for success in mathematics.

Frequently Asked Questions

In rectangles HIJK and WXYZ being similar, which proportion



cannot be used to find the measure of M?

Any proportion that compares non-corresponding sides or involves inconsistent side ratios cannot be
used to solve for M.

What key property of similar rectangles allows us to set up
proportions to find unknown side lengths?

Corresponding sides are proportional in similar rectangles, enabling us to set up ratios between
them.

If rectangles HIJK and WXYZ are similar, which of the
following ratios is valid to solve for M? (a) HI/WX, (b) HJ/WY,
(c) JK/XY, (d) All of the above.

d) All of the above, as long as the ratios compare corresponding sides.

Why might a certain proportion be invalid for solving M in
similar rectangles HIJK and WXYZ?

Because it compares non-corresponding sides or involves inconsistent sides, which does not reflect
the similarity ratio.

When solving for M in similar rectangles HIJK and WXYZ,
what is the importance of identifying corresponding sides?

Identifying corresponding sides ensures you set up correct proportions to solve for M accurately.

Can ratios involving diagonals be used to find M in similar
rectangles HIJK and WXYZ?

Usually no, because diagonals are not used directly to establish side ratios unless the problem
explicitly states their proportionality.

What is a common mistake when choosing proportions to solve
for M in similar rectangles?

Using ratios of non-corresponding sides or mixing side ratios with diagonal ratios, which are invalid
for solving for M.

Are all proportions between sides of rectangles HIJK and
WXYZ valid for solving M?

No, only those ratios between corresponding sides are valid; others are invalid.



How does the concept of scale factor relate to the proportions
used to find M in similar rectangles?

The scale factor is the ratio of corresponding sides; proportions involving this scale factor are used
to find unknown side lengths like M.

What should you verify before using a proportion to solve for
M in similar rectangles?

Verify that the sides involved are corresponding sides and that the ratio correctly reflects the
similarity between the rectangles.

Additional Resources

Understanding the Similarity of Rectangles HIJK and WXYZ: A Deep Dive into Proportions and
Solving for M

When exploring geometric figures, especially rectangles, understanding their properties and
relationships is fundamental. One common topic in geometry involves the concept of similarity
between figures, particularly rectangles, and how proportions can be used to find unknown
measures, such as a variable M. This comprehensive review will analyze the similarity of rectangles
HIJK and WXYZ, explain the principles of proportions involved, and clarify which proportions can be
used to solve for M, including those that cannot.

Introduction to Similarity in Rectangles

What Does It Mean for Rectangles to Be Similar?

In geometry, two figures are similar if they have the same shape but not necessarily the same size.
For rectangles, this means:

- Corresponding angles are equal (all angles are right angles, so this condition is inherently
satisfied).

- Corresponding sides are in proportion.

Since all angles in rectangles are 90°, similarity primarily depends on the ratios of corresponding
side lengths.

Key Point:
If rectangles HIJK and WXYZ are similar, then:

\[



\frac{\text{Length of side } HI}{\text{Length of side } WX} = \frac{\text{Length of side }
[J}{\text{Length of side } XY} = \frac{\text{Length of side } HK} {\text{Length of side } WZ}
\]

This ratio is called the scale factor of similarity.

Establishing Corresponding Sides in Rectangles HIJK
and WXYZ

Labeling and Correspondences

Let’s define the rectangles:

- Rectangle HIJK with vertices in order: H, I, J, K
- Rectangle WXYZ with vertices in order: W, X, Y, Z

Typically, the correspondence is:

-HeWw

-1eX

- J oY

-KeZ

This means:

- Side HI corresponds to side WX
- Side IJ corresponds to side XY

- Side JK corresponds to side YZ

- Side KH corresponds to side ZW

Note: The order of vertices is crucial; assuming vertices are labeled sequentially around the
rectangle.

Using Proportions to Solve for M

The Role of Proportions in Similar Figures

When two figures are similar, their corresponding side lengths are proportional. This proportionality



allows us to set up equations to find unknown lengths, including variables like M.

Suppose some sides are expressed in terms of M, and others are known. To find M, you establish
ratios of corresponding sides and set them equal:

\[
\frac{\text{Side in HIJK} } {\text{Corresponding side in WXYZ}} = \text{Scale factor}

\]

From these ratios, you can solve for M algebraically.

Common Proportions Used to Solve for M

The typical proportions that can be applied include:

1. Side-to-side ratios:

\[

\frac{HI} {WX} = \frac{IJ}{XY} = \frac{JK}{YZ} = \frac{KH}{ZW}
\]

2. Diagonal ratios:

If diagonals are given or can be expressed in terms of M, then:

\[

\frac{\text{Diagonal of HIJK} } {\text{Diagonal of WXYZ}} = \text{Scale factor}
\]

3. Perimeter ratios:

Although less common for solving for a single variable M, sometimes:

\[

\frac{\text{Perimeter of HIJK} } {\text{Perimeter of WXYZ}} = \text{Scale factor}
\]

4. Area ratios:
When areas are proportional, especially if the problem involves scaling figures, but typically, for
solving for M, side ratios are more straightforward.

Understanding Which Proportions Can Be Used to
Solve for M



Proportions That Are Valid

For the purpose of solving for M, the proportions that involve directly comparable sides and are
based on the similarity condition are valid. These include:

- Corresponding side ratios: These are the most straightforward and directly relate to the scale
factor. For example:

\[
\frac{HI} {WX} = \frac{IJ}{XY}
\]

- Diagonal ratios: If the diagonals are proportional, and the diagonals are expressed in terms of M,
then these ratios can be used.

- Perimeter or area ratios: These can sometimes be used as auxiliary steps, but generally, side ratios
are preferred for solving for a single variable.

Proportions That Cannot Be Used to Solve for M

Certain proportions, while mathematically valid in some contexts, do not help in solving for M
because they do not involve M or are not directly related to the ratios of sides involving M.

Examples include:

- Ratios of non-corresponding sides: For instance, using sides that are not corresponding or
unrelated to the variable M.

- Ratios involving sides that are fixed or known constants unrelated to M: If a side length is fixed and
does not depend on M, then ratios involving this side are not useful for solving for M unless it’s part

of a ratio involving a side that includes M.

- Ratios of angles: Since all angles in rectangles are 90°, ratios of angles are always equal and do not
provide information to solve for lengths or variables like M.

- Ratios involving sides of different figures that are not similar: Without similarity, these ratios are
invalid.

Practical Examples: Applying Proportions to Find M



Example 1: Side Lengths Expressed in Terms of M

Suppose the following information is given:

- Side HI = 2M + 3
-Side WX =5
-SideJ=M + 4

- Side XY = 10

Since HIJK and WXYZ are similar, the corresponding sides are proportional:

\[
\frac{HI} {WX} = \frac{IJ} {XY}
\]

Substituting:

\[
\frac{2M + 3}{5} = \frac{M + 4}{10}
\]

Cross-multiplied:

\[
(2M + 3) \times 10 = 5 \times (M + 4)

\]

Simplify:

\[

20M + 30 =5M + 20
\]

Bring like terms together:

\[
20M-5M =20-30
\]

\[
15M =-10
\]

Solve for M:

\[
M = \frac{10}{15} = -\frac{2}{3}
\]

In this case, the proportion involving the sides with M directly led to a solvable equation.



Example 2: Using Diagonals to Find M

Suppose the diagonals are given by:

- Diagonal of HIJK = \( 3M + 2))
- Diagonal of WXYZ = 7

Because the rectangles are similar:

\[
\frac{\text{Diagonal of HIJK} } {\text{Diagonal of WXYZ}} = \text{Scale factor}

\]

Set:

\[
\frac{3M + 2}{7} = \text{some known ratio}

\]

If the scale factor can be deduced from other known side ratios, then the proportion involving
diagonals can help solve for M.

Important Notes and Common Pitfalls

1. Make sure the figures are similar before setting proportions:
Applying proportions between non-similar figures is invalid.

2. Use corresponding sides only:
Misidentifying sides can lead to incorrect equations.

3. Recognize which proportions involve M:
Only use ratios that include sides or diagonals expressed in terms of M when solving for M.

4. Avoid using ratios of non-corresponding sides or unrelated segments:
Such ratios do not help in solving for M and can confuse the problem.

5. Remember that in rectangles, all angles are 90°, so angle ratios are not useful for length
calculations.



Summary: Which Proportions Can Be Used to Solve for
M and Which Cannot?

| Proportion Type | Can Be Used to Solve for M? | Explanation |

| I I I

| Corresponding side ratios involving M | Yes | Directly relate known and unknown sides; most
straightforward method. |

| Diagonal ratios involving M | Yes | When diagonals are expressed in terms of M, can be used to
create equations. |

| Perimeter ratios | Yes/No | Possible if perimeter includes sides with M; less direct but feasible. |

| Area ratios | Rarely | Usually not ideal unless area formulas involve M explicitly. |

| Ratios of non-corresponding sides | No | Not valid unless the sides are corresponding and similar
figures are confirmed. |

| Ratios involving sides unrelated to M | No | Do not provide information about M. |

| Ratios of angles | No | All angles are equal in rectangles; do not help in solving for lengths or M. |

Conclusion

Understanding which proportions
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