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Question 1 The Straight-line Graph Defined By The Equation Y = 2x 4. Will Cut The Y-axis
At The Point. Understanding the behavior and characteristics of straight-line graphs is fundamental
in algebra and coordinate geometry. The equation Y = 2x + 4 is a linear equation representing a
straight line on the Cartesian plane. In this comprehensive article, we will explore how to analyze this
equation, determine where it intersects the Y-axis, and understand its significance in mathematical
contexts. Whether you're a student preparing for exams or someone interested in the fundamentals
of graphing, this guide will provide detailed insights into the properties of the line defined by Y = 2x +
4,

Understanding the Equation Y = 2x + 4

Before delving into the specifics of where the line cuts the Y-axis, it's important to grasp the general
form of the equation and its components.

Linear Equations in Slope-Intercept Form

- The standard form of a straight-line equation is Y = mx + ¢, where:
- mis the slope of the line.

- C is the Y-intercept, the point where the line crosses the Y-axis.

- The slope indicates the steepness and direction of the line:

- A positive slope (like 2) means the line rises as x increases.

- A negative slope indicates the line falls as x increases.

- The Y-intercept is the value of y when x = 0.

Specifics of the Equation Y = 2x + 4

- Slope (m): 2
- Y-intercept (c): 4

This means the line:

- Rises two units vertically for every one unit moved horizontally.
- Crosses the Y-axis aty = 4.



Finding the Point Where the Line Cuts the Y-axis

The point where the straight line intersects the Y-axis is called the Y-intercept. To find this point, you
set the value of x to zero in the equation.

Step-by-Step Calculation

1. Set x = 0 in the equation:
Y=2(0)+4

2. Simplify:

Y=0+4

3. Result:

Y=4

Thus, the line cuts the Y-axis at the point (0, 4).

Implication of the Y-intercept

- The point (0, 4) indicates where the line crosses the Y-axis.
- This point serves as a starting point for graphing the line.

Graphing the LineY = 2x + 4

Visualizing the line helps in understanding its position and slope.

Steps to Graph the Line

1. Plot the Y-intercept (0, 4):

- Locate x = 0 on the x-axis.
- Mark the point at y = 4 on the y-axis.

2. Use the Slope to Find a Second Point:

- Since the slope (m) = 2, which can be written as 2/1.



- From the point (0, 4), move 1 unit right (positive x direction) and 2 units up (positive y direction).
- Mark this second point at (1, 6).

3. Draw the Line:

- Connect the two points with a straight line.
- Extend the line across the graph, adding arrowheads to indicate it continues infinitely.

Additional Points for Accuracy

- To verify the line, select other values of x (like -1, 2, etc.), compute corresponding y values, and plot
these points.
- For example, at x = -1:

Y=2(-1)+4=-2+4=2

So, point (-1, 2) lies on the line.

Applications of the Equation Y = 2x + 4

Understanding the equation's graph and intercepts has practical implications in various fields.

Real-World Examples

- Economics: Modeling linear relationships such as cost functions where fixed costs are represented
by the intercept, and variable costs by the slope.

- Physics: Representing constant velocity motion where the position depends linearly on time.

- Engineering: Analyzing relationships between different parameters that show linear dependency.

Educational Significance

- Helps students understand the concept of slope and intercepts.
- Facilitates the visualization of linear functions.
- Aids in solving real-world problems involving straight-line relationships.



Key Points to Remember

- The Y-intercept for the equation Y = 2x + 4 is always at (0, 4).

- The slope of the line is 2, indicating a rise of 2 units for every 1 unit run.

- The line crosses the Y-axis at y = 4, which is crucial for graphing and analyzing the equation.
- To find the Y-intercept, set x = 0 and solve fory.

Frequently Asked Questions (FAQs)

What does the Y-intercept tell us about the line?

- The Y-intercept indicates where the line crosses the Y-axis, representing the value of y when x is
zero. It often signifies fixed initial conditions in practical applications.

How do | graph the line Y = 2x + 4?

- Plot the Y-intercept at (0, 4).
- Use the slope to find additional points: from (0, 4), move right 1 unit and up 2 units to (1, 6).
- Draw a straight line through these points.

Can the equation Y = 2x + 4 be written differently?

- Yes, it can be written in various forms such as point-slope form or general form, but the slope-
intercept form is most straightforward for graphing and understanding intercepts.

What is the significance of the slope in the equation?

- The slope (2) indicates the rate of change of y with respect to x, showing the line's steepness and
direction.

Conclusion

The straight-line graph defined by the equation Y = 2x + 4 intersects the Y-axis at the point (0, 4).
Recognizing this point is essential for graphing the line accurately and understanding its properties.



The slope of 2 indicates that the line ascends steeply as x increases. Whether in academic settings or
practical applications, understanding how to determine the Y-intercept from a linear equation is a
fundamental skill. By mastering these concepts, students and professionals can analyze and interpret
linear relationships effectively, making this knowledge a cornerstone of algebra and coordinate
geometry.

Keywords for SEO Optimization:

- Y-intercept of the line

- Equation of a straight line

- Graphing linear equations

-Y = 2x + 4 analysis

- How to find the Y-intercept

- Linear graph points

- Slope and intercept in algebra

- Coordinate geometry basics

- Practical applications of linear equations
- Understanding straight-line graphs

Frequently Asked Questions

What is the y-intercept of the straight-line graph defined by
the equation Y = 2x + 4?

The y-intercept is 4, which is the point where the line crosses the y-axis.

How do you find the point where the line Y = 2x + 4 cuts the
y-axis?

Set x = 0 in the equation Y = 2x + 4; then Y = 2(0) + 4 = 4. So, it cuts the y-axis at (0, 4).

What is the significance of the constant 4 in the equation Y =
2x + 4?

The constant 4 represents the y-intercept, indicating the point where the line crosses the y-axis.

Does the line Y = 2x + 4 have a positive or negative slope?

It has a positive slope of 2, indicating the line rises as x increases.

If you graph the equation Y = 2x + 4, what point will it cross
the y-axis?

It will cross the y-axis at the point (0, 4).



How does the y-intercept help in graphing the equation Y = 2x
+ 4?

The y-intercept provides a starting point on the y-axis from which to draw the straight line.

Can the point where Y = 2x + 4 cuts the y-axis be negative?

No, because at x=0, the y-intercept is always 4 in this case, which is positive.

What is the general form of a straight-line equation, and how
does Y = 2x + 4 fit into it?

The general form is y = mx + ¢, where m is the slope and c is the y-intercept. Y = 2x + 4 fits this form
with slope 2 and y-intercept 4.

Additional Resources

Question 1: The Straight-line Graph Defined By The Equation Y = 2x + 4. Will Cut The Y-axis At The
Point.

Investigating the Straight-Line Graph Defined by the Equation Y = 2x + 4

Understanding the characteristics of linear equations is fundamental in mathematics, especially in
algebra and coordinate geometry. Among these, the equation y = 2x + 4 exemplifies a straight-line
graph with distinctive properties that can be analyzed to determine its intercepts, slope, and overall
behavior. This article explores the geometric interpretation of the equation, focusing on identifying
the point where the line cuts the y-axis, along with a comprehensive review of the associated
concepts.

Introduction to Linear Equations and the Standard Form

Linear equations in two variables are expressions that form straight lines when graphed on the
Cartesian plane. The general form is:

\[y =mx+ c\]

where:

- m is the slope of the line, representing its steepness.

- C is the y-intercept, the point where the line crosses the y-axis.

In our specific case, the equation:

\[y=2x+4\]



is in slope-intercept form, with a slope \( m = 2\) and a y-intercept \( c = 4).

Understanding the Equation: Components and Their Significance

The Slope \( m = 2)

The coefficient of \( x \), which is 2, indicates that for every unit increase in \( x\), the value of \( y\)
increases by 2 units. This positive slope suggests an upward trend as we move from left to right
across the graph.

The Y-intercept\( c = 4 )

The constant term 4 indicates the point where the line intersects the y-axis, which occurs when \( x =
0\).

Determining the Point Where the Line Cuts the Y-axis
Concept of the Y-axis Intercept

The y-axis intercept is the point on the Cartesian plane where the graph crosses the y-axis. Since the
y-axis is defined by \( x = 0)), to find the intersection point, we substitute \( x = 0) into the equation:

\Ly =2(0) +41\]

\[y=0+4\]
\[y=4\]
Conclusion

Therefore, the straight-line graph defined by \( y = 2x + 4\) cuts the y-axis at the point (0, 4).

Visualizing the Line: Graphical Representation
Plotting the Y-intercept

Start by plotting the point (0, 4) on the coordinate plane. This will serve as the initial point for
sketching the line.

Using the Slope to Find Additional Points

Since the slope \( m = 2\) indicates a rise of 2 units for every 1 unit run, we can find other points to
confirm the line's direction:

- From (0, 4), move 1 unit to the right (\( x = 1)):

\[y=2(1)+4=2+4=6\]



Point: (1, 6)

- Alternatively, move 1 unit to the left (\( x = -1)):
\[y=2(-1)+4=-2+4=2\]

Point: (-1, 2)

Plotting these points and drawing a straight line through them confirms the line's slope and
intercepts.

Broader Implications and Applications

Understanding where a line crosses the y-axis has practical applications across various fields. For
example:

- Economics: The y-intercept can represent fixed costs in cost-revenue analysis.

- Physics: The point may indicate initial conditions, such as initial velocity or position.
- Engineering: It helps in designing systems with specific linear relationships.

Additional Properties of the Line
X-intercept

Knowing the y-intercept allows us to determine the x-intercept by setting \(y = 0\):

\[0=2x+4\]
\[ 2x = -4\]
\[x=-2\]

Thus, the line crosses the x-axis at (-2, 0).

Slope-Intercept Form Advantages

Expressing the equation as \( y = mx + c¢\) makes it straightforward to:
- Quickly identify the y-intercept.

- Understand the line's steepness and direction.
- Plot the line with minimal calculations.

Critical Analysis: Limitations and Clarifications

While the equation \(y = 2x + 4\) provides a clear depiction of a straight line, several considerations
are essential:



- Linearity Assumption: The equation assumes a perfect linear relationship; real-world data may
deviate.

- Domain and Range: The line extends infinitely in both directions, but practical applications may
restrict these.

- Coordinate System: The interpretation assumes a Cartesian plane with standard axes.

Summary and Key Takeaways

- The straight-line graph defined by \( y = 2x + 4 ) intersects the y-axis at the point (0, 4).

- The y-intercept is directly read from the constant term in the equation.

- The slope \( m = 2\) indicates a positive, upward trend with a rise of 2 units per 1 unit run.

- Additional points can be found using the slope, aiding in graph plotting.

- Understanding these properties is crucial for applying linear equations in various scientific and real-
world contexts.

Final Reflections

The simple algebraic form of a line encodes rich geometric and practical information. Recognizing
how to extract key points such as the y-intercept enhances our ability to analyze, interpret, and utilize
linear relationships. The point where the line cuts the y-axis, (0, 4), serves as a foundational reference
for graphing and understanding the behavior of the function \(y = 2x + 4\). As we deepen our grasp
of these concepts, we unlock greater insights into the interconnectedness between algebraic
expressions and their graphical representations, a cornerstone of mathematical literacy and applied
sciences.

In conclusion, the equation \( y = 2x + 4\) defines a straight line that crosses the y-axis at (0, 4),
illustrating the fundamental principles of linear functions and their graphical interpretation.
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