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Understanding the geometric relationships between points in coordinate
geometry is fundamental to many mathematical proofs and problem-solving
strategies. In this article, we explore how to analyze the points P(5,1),
R(3,1), 0(1,5), Vv(4,7), and E(2,3) to determine whether the triangle POV is
similar to PRE, denoted as POV~PRE. This involves delving into concepts such
as coordinate geometry, similarity criteria, and the specific steps necessary
to establish similarity between two triangles based on their side lengths,
angles, or other properties.

Introduction to Coordinate Geometry and
Triangle Similarity

To fully understand the problem at hand, it's essential to review
foundational concepts in coordinate geometry and triangle similarity.

Coordinate Geometry Fundamentals

Coordinate geometry involves plotting points on a Cartesian plane and
analyzing their positions using their x and y coordinates. The key components
include:

- Plotting Points: Each point is represented as (x, y). For example, P(5,1)
is located 5 units along the x-axis and 1 unit along the y-axis.

- Distance Formula: To find the length of a segment between two points, (x1,
y1) and (xz2, yz2), use:

\ [
\text{Distance} = \sqrt{(x 2 - x 1)"2 + (y 2 - y 1)"2}
\1]

- Midpoint Formula: The midpoint between two points is given by:

\[



\left( \frac{x 1 + x 2}{2}, \frac{y 1 + y 2}{2} \right)
\1

- Slope Formula: The slope of the line through two points:
\ [

m = \frac{y 2 - y 1}{x 2 - x 1}
\]

Triangle Similarity Criteria

Two triangles are similar (denoted as ~) if their corresponding angles are
equal and their corresponding sides are proportional. The main criteria for
triangle similarity include:

- AA (Angle-Angle) Criterion: If two angles of one triangle are equal to two
angles of another, the triangles are similar.

- SSS (Side-Side-Side) Criterion: If the ratios of the lengths of
corresponding sides are equal, the triangles are similar.

- SAS (Side-Angle-Side) Criterion: If two sides are proportional and the
included angles are equal, the triangles are similar.

Analyzing the Given Points

Given the points:

- P(5,1)
- R(3,1)
- 0(1,5)
- V(4,7)
- E(2,3)

Our goal is to identify which sets of points define triangles and whether
these triangles are similar, specifically whether triangle POV is similar to
triangle PRE.

Identifying Triangles in the Coordinate Plane

1. Triangle POV:

- P(5,1)



- 0(1,5)
- V(4,7)

2. Triangle PRE:

5,1
(3,1)
(2,3

Calculating Side Lengths of Triangles POV and
PRE

To compare the triangles, we'll compute the lengths of their sides.

Side Lengths of Triangle POV

- PO: between P(5,1) and 0(1,5)

\

PO = \sqrt{(1 - 5)°2 + (5 - 1)"2}
\sqrt{32} \approx 5.66

\1]

\sqrt{(-4)"2 + 472}

\sqrt{16 + 16} =

- PV: between P(5,1) and V(4,7)

\ [

PV = \sqgrt{(4 - 5)"2 + (7 - 1)"2}
\sqrt{37} \approx 6.08

\1]

\sqrt{(-1)"2 + 672} \sqrt{l + 36} =

- 0V: between 0(1,5) and V(4,7)

\ [

OV = \sqrt{(4 - 1)"2 + (7 - 5)"2}
\sqrt{13} \approx 3.61

\1

\sqrt{372 + 272} = \sqrt{9 + 4} =

Side Lengths of Triangle PRE

- PR: between P(5,1) and R(3,1)

\ [



PR = \sqrt{(3 - 5)7°2 + (1 - 1)°2}
\1

\sqrt{(-2)"2 + 0"2}

\sqrt{4} = 2

- PE: between P(5,1) and E(2,3)

\ [

PE = \sqrt{(2 - 5)°2 + (3 - 1)"2}
\sqrt{13} \approx 3.61

\1

\sqrt{(-3)"2 + 272} \sqrt{9 + 4}

- RE: between R(3,1) and E(2,3)

\ [

RE = \sqrt{(2 - 3)"2 + (3 - 1)"2}
\sqrt{5} \approx 2.24

\1]

\sqrt{(-1)"2 + 272}

\sqrt{l + 4}

Comparing the Side Lengths for Similarity

To determine whether triangles POV and PRE are similar, compare the ratios of
their corresponding sides.

Possible Corresponding Sides

Assuming the correspondence:

- P in POV corresponds to P in PRE

- 0 in POV corresponds to R in PRE

- V in POV corresponds to E in PRE

This is a logical mapping because:

- P is common to both triangles

- 0 and R are the remaining vertices for the first and second triangles
- V. and E are the remaining vertices

Let's verify the ratios:

| Side | Triangle POV | Length | Triangle PRE | Length | Ratio (POV/PRE) |

---- |

| P-0 vs P-R | PO | 5.66 | PR | 2.00 | 5.66/2 =~ 2.83 |

| P~V vs P=E | PV | 6.08 | PE | 3.61 | 6.08/3.61 =~ 1.68 |
| 0=V vs R-E | OV | 3.61 | RE | 2.24 | 3.61/2.24 =~ 1.61 |



The ratios are not consistent, indicating that the triangles are not similar
under this correspondence.

Checking Alternative Correspondences

Since the initial assumption doesn't show similarity, consider other possible
correspondences:

- P
-V
0

©

(common point)

t

P
E
R

T

Calculating ratios again:

| Side | Triangle POV | Length | Triangle PRE | Length | Ratio |

| P~V vs P-E | PV | 6.08 | PE | 3.61 | 1.68 |
| 0-V vs R-E | OV | 3.61 | RE | 2.24 | 1.61 |
| P-0 vs R-E | PO | 5.66 | RE | 2.24 | 2.53 |

Ratios are inconsistent again, indicating no similarity under this
correspondence either.

Analyzing Angles for Similarity

Since side ratios don't align, check whether the triangles share equal
angles, which could indicate similarity via the AA criterion.

Calculating Angles Using the Dot Product

The angle between two vectors \(\vec{A}\) and \(\vec{B}\) can be found with:

\[

\cos \theta = \frac{\vec{A} \cdot \vec{B}}{|\vec{A}| |\vec{B}|}
\1

Calculate vectors for key angles in both triangles.

For triangle POV:

- At P: vectors P-0 and P-V



\ [
\vec{P-0}
\1
\ [
\vec{P-V}
\1
Dot product:
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\ [

(-4)(-1) + 4(6) =4 + 24 = 28
\1]

Magnitudes:

\ [
[\vec{P-0}| =

Frequently Asked Questions

What is the significance of points P(5,1), R(3,1),
0(1,5), Vv(4,7), and E(2,3) in proving POV~PRE?

These points are used to analyze the geometric relationships and establish
similarity or congruence between triangles POV and PRE, which helps in
proving that POV~PRE.

How do you verify if triangles POV and PRE are
similar using these points?

You verify similarity by checking for equal corresponding angles or
proportional corresponding sides between triangles POV and PRE, based on
their coordinates.

Which geometric property is used to prove that
POV~PRE from the given points?

The property used is the Angle-Angle (AA) similarity criterion, or by
demonstrating proportionality of corresponding sides.

What are the steps to prove that triangles POV and
PRE are similar given the points?

First, find the slopes of corresponding sides to check for proportionality or
equal angles, then compare angles or side ratios to establish similarity.



How do you find the slopes of segments PO, PV, and
VU with the given points?

Calculate the slope using the formula (y2 - yi1)/(xz2 - x1) for each segment,
for example, slope of PO is (5-1)/(1-5) = 4/(-4) = -1.

What role does coordinate geometry play in proving
the similarity of the triangles?

Coordinate geometry allows precise calculation of side lengths and angles
through coordinates, facilitating proof of similarity by comparing ratios and
slopes.

Can you provide an example of how to compare side
ratios to prove similarity in this case?

Yes, for example, compare the length of PO to PE by calculating their
distances; if the ratios match the ratios of the other corresponding sides,
triangles are similar.

Is it necessary to find all angles to prove triangle
similarity with these points?

No, finding at least two pairs of corresponding angles equal or demonstrating
proportional sides is sufficient to prove similarity.

What conclusion can be drawn if the ratios of
corresponding sides are equal in triangles POV and
PRE?

If the ratios are equal, it confirms that triangles POV and PRE are similar,
establishing POV~PRE.

Additional Resources
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In the realm of coordinate geometry, understanding the relationships among
points and the properties they exhibit is fundamental. The problem at hand
involves a set of five points-P(5,1), R(3,1), 0(1,5), V(4,7), and E(2,3)-and
a question about the congruence or similarity of specific triangles formed by
these points. Specifically, the question asks: Which of the following proofs
demonstrates that triangle POV is similar to triangle PRE? This exploration
delves into the geometric principles, coordinate calculations, and logical
deductions necessary to establish similarity between these two triangles.



Understanding the Problem: Coordinates and
Geometric Context

The problem begins with five points in the coordinate plane, each specified
by their x and y coordinates:

The key question revolves around triangles POV and PRE. To analyze their
similarity, we first need to understand their vertices, how these points
relate, and what geometric properties or configurations might connect them.

What does the notation "POV~PRE" signify?

In geometry, the tilde (~) indicates similarity between triangles. So, the
statement "POV~PRE" asserts that triangles POV and PRE are similar—meaning
their corresponding angles are equal, and their corresponding sides are in
proportion.

Initial observations:

- Triangle POV involves points P, 0, and V.
- Triangle PRE involves points P, R, and E.

Note that these triangles share point P, which is common to both triangles,
suggesting a potential focus on angles at P or relationships involving points
R, 0, V, and E.

Constructing and Analyzing the Triangles

To determine whether triangles POV and PRE are similar, we need to:

Identify the vertices of each triangle.

Calculate the lengths of their sides.

Determine the measures of their angles.

Compare the angles or side ratios to establish similarity.

A WN -

Let's proceed step by step.



Step 1: Coordinates of Relevant Points

Step 2: Triangle Definitions

- Triangle POV: vertices P(5,1), 0(1,5), V(4,7)
- Triangle PRE: vertices P(5,1), R(3,1), E(2,3)

Calculating Side Lengths Using Distance Formula

The distance between two points \((x 1, y 1)\) and \((x 2, y 2)\) is given
by:

;[= \sqrt{(x 2 - x 1)"2 + (y 2 - y 1)°2}
\1

Applying this formula:

Triangle POV:

- Side PO: between P(5,1) and 0(1,5)

\ [

PO = \sqrt{(1 - 5)72 + (5 - 1)72} = \sqrt{(-4)"2 + 472}
\sqrt{32} \approx 5.66

\1]

\sqrt{1l6 + 16} =

- Side PV: between P(5,1) and V(4,7)

\ [

PV = \sqrt{(4 - 5)"2 + (7 - 1)72} = \sqrt{(-1)"2 + 672}
\sqrt{37} \approx 6.08

\1

\sqrt{l + 36} =

- Side 0V: between 0(1,5) and V(4,7)

\ [

0OV = \sqrt{(4 - 1)"2 + (7 - 5)72} = \sqrt{372 + 272} = \sqrt{9 + 4} =
\sqrt{13} \approx 3.61

\1



Triangle PRE:
- Side PR: between P(5,1) and R(3,1)

\ [
PR = \sqrt{(3 - 5)72 + (1 - 1)72} = \sqrt{(-2)"2 + 0} = \sqrt{4} = 2
\1]

- Side PE: between P(5,1) and E(2,3)

\ [

PE = \sqrt{(2 - 5)7°2 + (3 - 1)72} = \sqrt{(-3)"2 + 272}
\sqrt{13} \approx 3.61

\1

\sqrt{9 + 4}

- Side RE: between R(3,1) and E(2,3)

\ [

RE = \sqrt{(2 - 3)"2 + (3 - 1)72} = \sqrt{(-1)"2 + 272}
\sqrt{5} \approx 2.24

\1

\sqrt{l + 4}

Comparing Side Ratios for Similarity

To establish similarity, we compare the ratios of corresponding sides. The
pairs to compare are:

- PO and PR
- PV and PE
- 0V and RE

Let's analyze:

| Side Pair | Lengths | Ratio (Triangle POV / Triangle PRE) |

| PO/ PR | 5.66 / 2 | approximately 2.83 |
| PV / PE | 6.08 / 3.61 | approximately 1.68 |
| OV / RE | 3.61 / 2.24 | approximately 1.61 |

Since the ratios are not equal, this indicates that the triangles are not
similar based solely on side ratios.



Assessing Angle Correspondence for Similarity

While side ratios do not match, similarity can also be established through
angle comparison. The key is to analyze corresponding angles:

- \(\angle P\) in both triangles
- \(\angle 0\) and \(\angle R\)
- \(\angle V\) and \(\angle E\)

Given the points, we can compute the angles using vector methods or the Law
of Cosines.

Step 1: Find vectors originating from P
- In triangle POV:

- \(\vec{PO}
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- In triangle PRE:

- \(\vec{PR}
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- \(\vec{PE} (2 -5, 3-1)=1(-3, 2)\)

Step 2: Calculate angles at P
Using the dot product:

\ [
\cos \theta = \frac{\vec{A} \cdot \vec{B}}{|\vec{A}| |\vec{B}|}
\1

- Angle at P in triangle POV:

\ [
\vec{P0} \cdot \vec{PV} = (-4)(-1) + 4 \times 6 = 4 + 24 = 28
\1

\ [
| \vec{PO} |
\]

\sqrt{(-4)"2 + 472}

\ \sqrt{16 + 16} = \sqrt{32} \approx 5.66

\ [
|\vec{PV}|
\]

\sqrt{(-1)"2 + 672}

\sqrt{l + 36} = \sqrt{37} \approx 6.08

\ [
\cos \theta {POV} = 28 / (5.66 \times 6.08) \approx 28 / 34.45 \approx 0.812



\1]

\ (\theta {POV} \approx \arccos(0.812) \approx 35.8"\circ\)
- Angle at P in triangle PRE:

\ [

\vec{PR} \cdot \vec{PE} = (-2)(-3) + 0 \times 2
\1]

6+0=0206

\ [
|\vec{PR} |
\]

]
N

\ [
|\vec{PE} |
\]

\sqrt{(-3)72 + 272} = \sqrt{9 + 4}

\sqrt{13} \approx 3.61

\ [

\cos \theta {PRE} = 6 / (2 \times 3.61) \approx 6 / 7.22 \approx 0.831
\1]

\ (\theta {PRE} \approx \arccos(0.831) \approx 33.4"\circ\)
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