Given Points P(-1;-1),0(4;2),R(7;-5) And
S(-3;-7).3.6.PS™R3.5.SP"R3.4.inclination Of
SP

Given Points P(-1;-1),Q(4;2),R(7;-5) And S(-3;-7).3.6.PS~R3.5.SP"R3.4.inclination Of SP
Understanding the geometric relationships between points, lines, and angles is fundamental in
coordinate geometry. The problem presents a set of points—P, Q, R, and S—and involves calculating
the inclination of a specific segment, SP, as well as exploring related line segments and their
properties. This comprehensive article aims to clarify the concepts, calculations, and implications of

the given data, providing a detailed, step-by-step analysis suitable for students, teachers, and
enthusiasts of coordinate geometry.

Introduction to the Given Points and the Problem Statement

The problem begins with four points in the coordinate plane:

The notation and expressions following the points—such as "3.6.PS”R", "3.5.SP~R", and
"3.4.inclination Of SP"—are indicative of geometric relationships, possibly referring to ratios, angles,
or specific segments involving points P, S, and R. The primary focus appears to be on the segment
SP, particularly its inclination or angle with respect to the axes.

In this context, the goal is to:

- Determine the length of segment PS and possibly its relation to other segments.

- Calculate the inclination (angle with respect to the horizontal axis) of SP.

- Understand the significance of the given ratios and exponents, which could relate to ratios along
segments or specific geometric constructions.

Coordinate Geometry Fundamentals Relevant to the Problem

Before delving into calculations, it's essential to review key concepts:

1. Distance Between Two Points

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

\[



d=\sqrt{(x 2-x 1)"2+ (y 2-y 1)"2}
\]

2. Slope of a Line
The slope \(m\) of the line passing through two points is:

\[

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

3. Inclination of a Line

The inclination \(\theta\) of a line (the angle it makes with the positive x-axis) is:

\[

\theta = \arctan(m)

\]

where \(m\) is the slope of the line.

4. Ratios on a Segment

If a point divides a segment in a certain ratio, the coordinates of the dividing point can be found
using the section formula:

\[
\text{Point} = \left(\frac{mx 2 + nx 1}{m + n}, \frac{my 2 + ny 1}{m + n} \right)
\]

where \(m:n\) is the ratio.

Step-by-Step Calculation of Segment PS and Its Inclination

1. Calculating the Length of PS

Given:
\(P(-1, -1)\)
\(S(-3, -7\

Using the distance formula:

\[
\text{Length of } PS = \sqrt{(-3 - (-1))"2 + (-7 - (-1))"2}
\]

Simplify:



\[
=\sqrt{(-3 + 1)"2 + (-7 + 1)"2} =\sqrt{(-2)"2 + (-6)"2} = \sqrt{4 + 36} = \sqrt{40}
\]

\[
\boxed{\text{Length of } PS = 2 \sqrt{10} \approx 6.324}
\]

2. Determining the Inclination of Segment SP
The slope of SP:

\[

m_{SP} =\frac{y S-y P}{x S-x P} =\frac{-7 - (-1)}{-3 - (-1)} =\frac{-7 + 1}{-3 + 1} =
\frac{-6}{-2} =3

\]

The inclination angle \(\theta {SP}\):

\[
\theta {SP} =\arctan(m {SP}) = \arctan(3)
\]

Using a calculator:

\[
\theta {SP} \approx \arctan(3) \approx 71.565"\circ

\]

Therefore, the inclination of segment SP with respect to the positive x-axis is approximately 71.57
degrees.

Exploring the Ratios and Their Geometric Significance

The initial problem mentions ratios like 3.6.PS™R, 3.5.SP™R, and 3.4.inclination Of SP. These could
be interpreted as ratios or exponents related to segments and angles.

1. Possible Interpretation of Ratios

- The notation 3.6.PS”™R could imply a ratio involving segment PS and point R.

- Similarly, 3.5.SP”R might relate to segment SP in relation to R.

- The notation 3.4.inclination Of SP likely refers to a scaled or specific angle measurement of the

inclination of SP.

Given the lack of explicit context, a reasonable hypothesis is that these ratios relate to ratios of
lengths or segments, perhaps used in division or similarity constructions.

2. Calculating the Length of RQ and RQ's Ratio to PS



Let's compute the length of RQ for potential comparison:

Distance:

\[

RQ =\sqrt{(4 - 7)"2 + (2 - (-5))"2} = \sqrt{(-3)"2 + (7)"2} = \sqrt{9 + 49} = \sqrt{58} \approx
7.6158

\]

Compare with \(PS \approx 6.324)):

\[

\frac{RQ} {PS} \approx \frac{7.6158}{6.324} \approx 1.204
\]

This ratio may suggest the relative positioning of points R and Q concerning P and S, possibly
relevant to ratios mentioned.

3. Considering Ratios for Segment Division

Suppose points P, Q, R, and S are involved in division ratios. For example, point S might divide
segment PR in a certain ratio, or vice versa.

Additional Geometric Constructions and Theorems

Understanding the relationships between these points often involves applying various theorems:
1. Midpoint Formula

To determine whether S or Q is the midpoint of any segment:

\[

\text{Midpoint of } AB = \left( \frac{x A + x B}{2}, \frac{y A +y B}{2} \right)

\]

Check for S:

\[

\text{Midpoint of } P R = \left( \frac{-1 + 7}{2}, \frac{-1 + (-5)}{2} \right) = (3, -3)
\]

Sis at \((-3, -7)\), so S is not the midpoint of PR.

Similarly, for Q:

\[



\text{Midpoint of } P Q = \left( \frac{-1 + 4}{2}, \frac{-1 + 2} {2} \right) = (1.5, 0.5)
\]

Qis at (4, 2), so Q is not the midpoint of PQ either.
2. Collinearity Checks

To check if three points are collinear, compute the area of the triangle they form (using the shoelace
method or determinant):

\[
\text{Area} = \frac{1}{2} |x 1(y 2-y 3)+x 2(y 3-y 1) +x3(y 1-y 2)|
\]

For points P, Q, R:

\[
x1=-1,yl1l=-1
\]

\[
Xx2=4y2=2
\]

\[
x3=7,y3=-5
\]

Calculate:

\[

=\frac{1}{2} |-1(2+5) +4(-5+ 1)+ 7(-1-2) | = \frac{1}{2} | -1(7) + 4(-4) + 7(-3) | =
\frac{l}{Z} | -7-16-21 | =\frac{1}{2} |44 | =
\]

Since the area is non-zero, points P, Q, R are not collinear.

Applications and Practical Implications

Understanding the inclination and ratios of points and segments in coordinate geometry has
numerous applications:

- Engineering and Design: Precise calculations of angles and distances aid in construction and CAD
modeling.

- Navigation and GPS: Determining bearings and inclinations between points.

- Robotics: Path planning involves segment ratios



Frequently Asked Questions

What are the coordinates of points P, Q, R, and S?
The coordinates are P(-1, -1), Q(4, 2), R(7, -5), and S(-3, -7).

How do you find the length of segment PS?

To find the length of PS, use the distance formula: V[(x2 - x1)? + (y2 - y1)?]. For P(-1, -1) and S(-3, -7),
the length is V[(-3 + 1)? + (-7 + 1)?] = V[( -2)?> + (-6)?] = V[4 + 36] = V40 = 6.32 units.

What is the length of segment RQ?

Using the distance formula for R(7, -5) and Q(4, 2): V[(4 - 7)> + (2 + 5)?] = V[(-3)*> + 7?] = V[9 + 49] =
V58 = 7.62 units.

How do you determine the inclination of segment SP?

The inclination or slope of segment SP is calculated by (y2 - y1) / (x2 - x1). For S(-3, -7) and P(-1, -1),
slopem=(-14+7)/(-1+3)=6/2=3.

What is the significance of the inclination of line SP?

The inclination indicates the angle of the line with respect to the positive x-axis, showing the line's
steepness and direction. An inclination of 3 means the line rises 3 units vertically for every 1 unit
horizontally.

How can you verify if points P, Q, R, and S are collinear?

Calculate the slopes of segments PQ, QR, and RS. If all slopes are equal, the points are collinear. For
example, slope PQis (2 + 1)/ (4 + 1) = 3/5, slope QR is (-5 - 2)/ (7 - 4) = -7/3, which are not equal, so
points are not collinear.

What is the purpose of calculating the inclination of SP in the
context of these points?

Calculating the inclination helps understand the orientation of segment SP relative to the x-axis,
which is useful in geometric and trigonometric analyses involving these points.

How can the distances between points be used to analyze the
shape formed by P, Q, R, and S?

By calculating segment lengths, one can determine the perimeter, identify possible polygons, and
analyze the shape's properties such as symmetry, area, and whether it forms specific geometric
figures like rectangles or parallelograms.



How is the inclination of segment SP related to its slope and
angle of inclination?

The inclination (or slope) of segment SP directly corresponds to the tangent of the angle it makes
with the positive x-axis. A slope of 3 indicates an angle whose tangent is 3, approximately 71.57
degrees.

Additional Resources

Given Points P(-1; -1), Q(4; 2), R(7; -5), and S(-3; -7).3.6.PS~R3.5.SP~R3.4.inclination Of SP is an
intriguing problem that combines coordinate geometry, vector analysis, and geometric properties to
explore the relationships between points and lines in the coordinate plane. This article provides a
comprehensive guide to understanding and solving such problems, breaking down each step with
detailed explanations, formulas, and geometric interpretations to help students, educators, and
enthusiasts grasp the concepts involved.

Understanding the Problem Statement

Before delving into calculations, it’s essential to interpret and understand the given data:

- You are provided with four points:
-P(-1, -1)

-Q(4, 2)
- R(7, -5)
- S(-3, -7)

- The notation appears to include references to segments, lines, and possibly ratios or angles:

- "3.6.PS”R" might suggest a ratio or a segment division involving points P, S, and R.

- "3.5.SP"R" could similarly indicate relations involving S, P, R.

- "3.4.inclination of SP" suggests examining the inclination (angle with the x-axis) of the segment SP.

Given the context, the problem likely involves analyzing the geometric relationships between these
points, such as:

- Calculating slopes and inclinations.

- Determining ratios in segments.

- Understanding vector directions and angles.

Coordinate Geometry Fundamentals

To address this problem, a solid grasp of key coordinate geometry concepts is necessary:



1. Coordinates and Distance Formula

- Distance between two points P(x1, y1) and Q(xz, y2):
\[

d=\sqrt{(x 2-x 1)"2+ (y 2-y 1)"2}

\]

- Useful for verifying lengths of segments like PS.

2. Slope and Inclination
- Slope of line segment PQ:

\[

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

- Inclination angle 6 with the x-axis:

\[

\theta = \arctan(m_{PQ})

\]

- The inclination provides the angle at which the line segment is inclined relative to the horizontal.

3. Section Formula and Ratios

- To find a point dividing a segment in a given ratio:

\[

\text{If } R \text{ divides } PQ \text{ in ratio } m:n, \quad R = \left(\frac{mx 2 + nx 1}{m + n},
\frac{my 2 + ny 1}{m + n}\right)

\]

- Useful if the problem involves segment division.

4. Vector Approach

- Vectors from P to S:

\[

\vec{PS} =(x S-x P,y S-yP)

\]

- Dot product and angle between vectors:

\[

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

where 0 is the angle between vectors.

Step-by-Step Analysis of Points and Segments

Let's proceed with practical calculations based on the points provided:



1. Coordinates Recap
(-1,-1)

2. Calculating the Inclination of Segment SP

- Find the slope of SP:

}’lf:l_{SP} =\frac{y S-y P}{x S-x P} =\frac{-7- (-1)}{-3- (-1)} = \frac{-6}{-2} =3
§]Determine the inclination angle 0:

&heta_{SP} = \arctan(3) \approx 71.57"\circ

\]

Interpretation:
The segment SP makes an angle of approximately 71.57° with the positive x-axis, indicating a steep
incline upward from P to S.

3. Segment Length of PS

- Distance between P and S:

\[

d {PS} =\sqrt{(-3- (-1))"2 + (-7 - (-1))"2} = \sqrt{(-2)"2 + (-6)"2} = \sqrt{4 + 36} = \sqrt{40}
\approx 6.32

\]

This gives the length of segment PS, which may be relevant if ratios or other properties are involved.

4. Analyzing Ratios (if applicable)

Suppose the problem involves division ratios, for example, point R dividing segment PQ or S dividing
some other segment. Let's examine:

- Distance PQ:

\[

d {PQ} =\sqrt{(4 - (-1)"2 + (2- (-1))"2} =\sqrt{572 + 372} = \sqrt{25 + 9} = \sqrt{34}
\approx 5.83

\]

- Distance QR:

\[

d {QR} =\sqrt{(7-4)"2 + (-5-2)"2} =\sqrt{372 + (-7)"2} = \sqrt{9 + 49} = \sqrt{58} \approx
7.62

\]



If the problem specifies ratios, such as R dividing PQ in certain proportions, we can find the
coordinate of R using the section formula:

- Assuming R divides PQ in ratio m:n:

\[

R x = \frac{m \times x Q + n \times x P}{m + n}
\]

\[

R y = \frac{m \timesy Q + n \timesy P}{m + n}
\]

Given R(7, -5) and P(-1, -1), Q(4, 2), check if R lies on segment PQ or if it divides it in a specific ratio.
Calculate the ratio:

\[

\text{From } P(-1, -1) \text{ to } R(7, -5):
\]

\[

\Deltax=7-(-1)=8

\]

\[

\Deltay=-5-(-1) =-4

\]

From P to Q:

\[
\Deltax {PQ} =4-(-1)=5
\]
\[
\Deltay {PQ} =2-(-1)=3
\]

Since R's x-coordinate is 7, which is greater than Q's 4, R is beyond Q on the extension of PQ. To
determine if R divides PQ:

\[

\text{Ratio along } PQ:

\]

\[

t = \frac{\text{distance from P to R}}{\text{distance from P to Q}} \approx \frac{\sqrt{8°2 +
(-4)~23}3{\sqrt{5°2 + 372}} = \frac{\sqrt{64 + 16} }{\sqrt{25 + 9}} =

\frac{\sqrt{80}} {\sqrt{34}} \approx \frac{8.94}{5.83} \approx 1.53

\]

Since t > 1, R is beyond Q, on the extension of PQ.



Geometric Relationships and Additional Analysis

Beyond basic calculations, the problem hints at more advanced geometric properties:

1. Inclination and Angle Measures

- The inclination of segment SP has been calculated (~71.57°). Such angles help understand the
orientation of segments relative to the coordinate axes.

- If the problem involves angles between segments (e.g., SP and RQ), vector dot products can be
used.

2. Vector Analysis for Angles between Segments

- For example, to find the angle between segments PS and RQ:
- Compute vectors:

\[

\vec{PS} =(x S-x P,y S-y P)=(-3-(-1),-7-(-1)) = (-2, -6)
\]

\[

\vec{RQ} = (x Q-x R,y Q-yR)=(4-7,2-(-5)=(-3,7)
\]

- Dot product:

\[

\vec{PS} \cdot \vec{RQ} = (-2)(-3) + (-6)(7) =6 - 42 =-36
\]

- Magnitudes:

\[

[\vec{PS}| = \sqrt{(-2)"2 + (-6)~2} = \sqrt{4 + 36} = \sqrt{40} \approx 6.32
\]
\
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