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Understanding the Geometric Area: 2y DA and the
Enclosed Parallelogram R

2y DA, Where R Is The Parallelogram Enclosed By The Lines X-2y = 0, X2y = 4,
3x - Y3x - Y =1, And 3x-this intriguing mathematical statement opens the
door to exploring the fascinating world of coordinate geometry and the
properties of geometric figures. The problem involves analyzing a specific
region, denoted as R, which is a parallelogram bounded by four lines. The
notation "2y DA" suggests an area calculation or a coordinate transformation
involving the variable y and possibly a region D.

In this comprehensive article, we'll delve into the concepts needed to
understand and compute the area of the parallelogram R, interpret the given
lines, and explore the relevance and applications of such geometric figures.
By dissecting each component systematically, we aim to provide clarity on how
to approach complex geometrical problems involving lines, regions, and
transformations in the Cartesian plane.

Context and Significance of the Problem

Analyzing the area enclosed by lines in the plane is a fundamental aspect of
coordinate geometry, with applications spanning engineering, physics,
computer graphics, and mathematics education. Understanding how lines
intersect to form polygons, particularly parallelograms, enables us to solve
real-world problems such as land division, structural analysis, and
optimization tasks.

The problem at hand involves:

- Lines in the plane: Equations involving x and y coordinates.

- Parallelogram R: The specific quadrilateral formed by the intersection of
these lines.

- Area calculation: Determining the measure of the space enclosed within R.

This scenario exemplifies how algebraic equations can be translated into
geometric figures and how to compute their properties, such as area, using
coordinate geometry techniques.



Deciphering the Given Lines and Their Equations

To analyze the region R, we first need to interpret the lines that form its
boundary. The given lines are:

1. X -2y =0

2. X2y = 4

3. 3x - Y3x - Y =1
4. 3x

However, the notation appears inconsistent or incomplete, so we'll interpret
and correct these equations to standard forms.

Line 1: X - 2y = 0O

- This is a linear equation in standard form.
- Solving for y: Y = (1/2)X

This line passes through the origin with a slope of 1/2.

Line 2: X2y = 4

4

- Likely intended as: X + 2y =
) /2

- Solving for y: Y = (4 - X

This is another straight line with a slope of -1/2, intersecting the Y-axis
at 2.

Line 3: 3x - Y 3x - Y=1

- This seems to be a typo or formatting error. Possibly intended as: 3x - y =
1

- Solving for y: Y =3x - 1

This is a line with slope 3 and Y-intercept -1.

Line 4: 3x

- Likely a vertical or horizontal line, but as written, "3x" alone indicates
the line x = 0, unless implied otherwise.



- Alternatively, if it represents a boundary line, it could be x = c, but
without more context, we assume it is x = 0.

Summary of the lines:

| Equation | Standard form | Slope | Intercept(s) |

| Line 1 | v = (1/2)x | 1/2 | (0, 0O) |

| Line 2 |y =(4 - x)/2 | -1/2 | (0, 2) |
| Line 3 | y=3x-11] 3] (0, -1) |

| Line 4 | x = 0 | Vertical line | — |

Note: Since the original problem contains ambiguous notation, these
interpretations are the most reasonable assumptions to proceed with the
analysis.

Defining the Parallelogram R

The parallelogram R is enclosed within the four lines above, which form its
boundaries. To precisely define R, we need to find the points of intersection
(vertices) of these lines.

Finding the Vertices of R

The vertices are the intersection points of the lines taken in pairs:

1. Vertex A: Intersection of Line 1 and Line 4 (x=0 and y=(1/2)x)

2. Vertex B: Intersection of Line 2 and Line 4 (x=0 and y=(4 - Xx)/2)
3. Vertex C: Intersection of Line 1 and Line 3

4. Vertex D: Intersection of Line 2 and Line 3

Let's compute each:

Vertex A:

- Line 4: x=0

- Line 1: y = (1/2)0 = 0
- Coordinates: (0, 0)

Vertex B:

- Line 4: x=0

- Line 2: y = (4 - 0)/2 =2
- Coordinates: (0, 2)

Vertex C:

- Intersection of Line 1: y = (1/2)x
- and Line 3: y = 3x - 1

Set equal: (1/2)x = 3x - 1



Solve: (1/2)x - 3x = -1
(172 - 3) x = -1

(-5/2) x = -1

x = (-1) (-2/5) =2/5 =0.4

Calculate y: y = (1/2)(0.4) = 0.2

- Coordinates: (0.4, 0.2)

Vertex D:

- Intersection of Line 2: y = (4 - x)/2

- and Line 3: y =3x - 1

Set equal: (4 - x)/2 =3x -1
Multiply both sides by 2:

4 - x =2(3x - 1) =6x - 2
Bring all to one side:

4 - X -6Xx+2=0

(4 +2) - x-6Xx=20

6 - 7x =0

Solve for x:

7X = 6

X =6/7 = 0.8571

Calculate y:

y =1(4-6/7)/2 = (4 - 0.8571)/2 = (3.1429)/2 = 1.5714

- Coordinates: (6/7, 11/7) or approximately (0.8571, 1.5714)

Summary of vertices:

| Vertex | Coordinates |

.2)
1/7) = (0.8571, 1.5714) |

Note: These four points define the parallelogram R.



Calculating the Area of Parallelogram R

To find the area of the parallelogram, we can use the shoelace formula or
vector cross product method based on the vertices.

Method 1: Using the Shoelace Formula

Order the vertices cyclically:
A (0, ), B (0, 2), D (6/7, 11/7), C (0.4, 0.2)
Calculate:

\ [

\text{Area} = \frac{1}{2} \left| x Ay B+ xByD+xDyC+xCyA- (yA
XB+yBxD+yDxC+yCxA) \right|

\]

Plugging in:
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Compute suml:

\ [

0 \times 2 + 0 \times \frac{1l1l}{7} + \frac{6}{7} \times 0.2 + 0.4 \times 0 =
0 + 0 + \frac{6}{7} \times \frac{1l}{5} + 0 = \frac{6}{7} \times \frac{1l}{5} =
\frac{6}{35}

\1

Compute sum2:

\ [
0 \times 0 + 2 \times \frac{

Frequently Asked Questions

What are the equations of the lines forming the
parallelogram in the given problem?

The lines are X - 2y =0, X+ 2y =4, 3x - y =1, and 3x = ... (the last line
appears incomplete in the question).



How do you interpret the equations X - 2y = 0 and X
+ 2y = 4 in terms of their geometric roles?

These are straight lines. X - 2y = 0 can be rewritten as X = 2y, and X + 2y =
4 as X =4 - 2y, representing two lines that may intersect to form part of
the parallelogram.

What is the significance of finding the vertices of
the parallelogram formed by these lines?

Identifying the vertices helps in calculating the area of the parallelogram
by using coordinate geometry methods such as the shoelace formula.

How can we find the intersection points of the given
lines to determine the vertices?

By solving the equations pairwise—substituting one line's equation into
another—to find the points of intersection that serve as vertices.

What is the role of the line 3x - y = 1 in the
parallelogram?

It acts as one of the sides of the parallelogram, intersecting with the other
lines at specific points to form the shape.

Given the incomplete last line 'And 3x', how can we
interpret or complete this to find the vertices?

Likely it is intended to be '3x - y = ..."' or similar; clarifying the
complete line equation is necessary to accurately find all vertices.

How do you calculate the area of the parallelogram
once the vertices are known?

Use the coordinates of the vertices to apply the shoelace formula or vector
cross product methods to find the area.

What does '2y DA' possibly refer to in the context
of this problem?

It might be a typo or shorthand; possibly meant to refer to '2y' related to
the equations or a specific segment in the problem. Clarification is needed.

What steps are involved in solving for the 'R' in



the parallelogram problem?

Identify all vertices by solving line equations, then apply area formulas or
coordinate geometry techniques to find the desired measurement.

Why is understanding the equations of lines crucial
in solving this parallelogram problem?

Because the lines define the shape and vertices of the parallelogranm,
enabling precise calculation of its area and other properties.

Additional Resources

Understanding the 2y DA, Where R Is The Parallelogram Enclosed By The Lines
X-2y =0, X2y =4, 3x - Y =1, And 3x

When exploring the intriguing world of coordinate geometry, the problem
involving 2y DA, where R is the parallelogram enclosed by the lines X-2y = 0,
X2y =4, 3x - Y =1, and 3x offers a rich exercise in understanding the
relationships between lines, their intersections, and the properties of the
shapes they form. This analysis aims to provide a comprehensive, step-by-step
guide to deciphering this geometric configuration, solving for the area, and
understanding the underlying principles involved.

Introduction to the Problem

The problem involves a specific region, R, which is a parallelogram, bounded
by four lines:

- X -2y =0
- X2y = 4
-3x -y=1
- 3Xx

The notation 2y DA suggests an expression or a specific calculation involving
the variable y and possibly the area (A) of the region R. The goal is to
understand this expression, find the area of the parallelogram R, and
interpret the significance of the given lines.

Step 1: Clarifying the Lines and Their Equations
1.1. The Lines in the Coordinate Plane

Let's write each line explicitly:



- Line 1: X - 2y = 0
Rearranged: y = (1/2) x

- Line 2: X2y

=4
Rearranged: 2xy =

4 - xy = 2

- Line 3: 3x -y =1
Rearranged: y = 3x - 1

- Line 4: 3x

This appears incomplete as a line equation. It could be a typo or shorthand.
Assuming it is intended as a line in the form y = 3x, or perhaps the line y =
3X.

Assumption: The last line is y = 3x.

1.2. Summary of Lines

| Line | Equation | Slope | Intercept | Notes |

| Line 1 | vy =(1/2) x | 1/2 | O | |

| Line 2 | xy = 2 | Hyperbola | | Since xy=2, it's a rectangular hyperbola |
| Line 3 | y=3x -1 3] -1 | |

| Line 4 | y =3x | 3 | 0 | |

Step 2: Understanding the Enclosed Parallelogram R
2.1. The Nature of R

R is the region enclosed by these four lines, forming a parallelogram. To
analyze it, we need to:

- Find the points of intersection of these lines, which will be the vertices
of R.
- Confirm that these points indeed form a parallelogram.

2.2. Intersection Points

Let's determine the vertices by solving pairs of equations:

2.3. Find the vertices

Vertex A: Intersection of lines 1 and 3
Vertex B: Intersection of lines 1 and 4
Vertex C: Intersection of lines 2 and 3
Vertex D: Intersection of lines 2 and 4



Vertex A: Line 1 (y = (1/2)x) and Line 3 (y = 3x - 1)
Set equal:

(1/2) x = 3x - 1
Multiply both sides by 2:

X =6x - 2
Bring all to one side:

6x - x = 2
5x = 2

x = 2/5
Find y:

y = (1/2) (2/5) = 1/5

Vertex A: (2/5, 1/5)

Vertex B: Line 1 (y = (1/2)x) and Line 4 (y = 3x)
Set equal:

(1/2) x = 3x
Bring all to one side:

(1/2) x - 3x =0
(1/2 - 3) x =0
(-5/2) x =0
X =0

Find y:

y =30 =0

Vertex B: (0, 0)

Vertex C: Line 2 (xy=2) and Line 3 (y=3x - 1)
Substitute y = 3x - 1 into xy=2:
Xx(3x - 1) =2

3X™2 - x =2
3x™2 - x -2=20



Quadratic in x:

3x™2 - x -2=0

Solve:

X = [1 % V(172 - 43(-2))1/(23)
= [1 V(1 + 24)]1/6

= [1 + V25]/6

= [1 = 5]/6

Two solutions:

-x=(1+5)/6=6/6=1
-x=(1-5)/6 -4/6 = -2/3

Find corresponding y:

For x=1:

y=31-1=2

Vertex Cl: (1, 2)

For x=-2/3:

y =3(-2/3) -1=-2-1=-3
Vertex C2: (-2/3, -3)

Choose the relevant vertex to form the parallelogram. Both points are
potential vertices; further analysis will clarify which is part of the shape.

Vertex D: Line 2 (xy=2) and Line 4 (y=3x)

Substitute y=3x into xy=2:

X(3x) = 2
3x™2 = 2
x"2 = 2/3

X =+ V(2/3)
Find y

y=3X

For x=v(2/3):

y=3v(2/3)= 3V(2/3)= 3(v2/V3)= (3v2)/V3 = (3V2V3)/3 = V2 V3 = V6



Vertex D1: (V(2/3), V6)
For x= -v(2/3):
y= -V6

Vertex D2: (-v(2/3), -V6)

2.4. Summary of vertices

| Vertex | Coordinates |

1, 2) or (-2/3, -3) |

(
(6, 0) |
(
(V(2/3), Vv6) or (-V(2/3), -V6) |

The ambiguity with C and D indicates the shape's symmetry, but for
simplicity, focus on the main intersection points to define the
parallelogranm.

Step 3: Confirming the Parallelogram and Calculating Area
3.1. Confirming the shape

By calculating the vectors between vertices, we can verify whether the sides
are parallel, confirming the parallelogram:

- AB: from (2/5, 1/5) to (0, 0): (-2/5, -1/5)
- AC: from (2/5, 1/5) to (1, 2): (3/5, 9/5)
- AD: from (2/5, 1/5) to (v(2/3), V6): approximately (0.816, 2.45)

Check if AB and CD are parallel, and AC and BD are parallel, to confirm the
parallelogranm.

3.2. Calculating the area

Using the vertices, the area of the parallelogram can be computed via the
vector cross product method:

- Select two adjacent sides as vectors, e.g., AB and AD.
- The area = |AB x AD]|.

Calculating the vectors:



- AB: (-2/5, -1/5)
- AD: (V(2/3) - 2/5, v6 - 1/5)

Approximate values:

- V(2/3) = 0.816
- V6 = 2.45

- 2/5=0.4

- 1/5 =0.2

Thus

- AD: (0.816 - 0.4) = 0.416, (2.45 - 0.2) = 2.25
Now, compute the cross product magnitude:

| AB
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