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How to Find the Intersection of Two Lines in Excel?

Determining the point where two lines intersect is a fundamental concept in analytic geometry and

is frequently necessary for data analysis and modeling. While Microsoft Excel does not offer a
single, direct function for this calculation, we can leverage its statistical capabilities--specifically the
SLOPE function and the INTERCEPT function--to construct a reliable formula based on the

algebraic principles of linear equations. This method is highly effective when you have multiple (x,
y) coordinate pairs defining each line.

Although some advanced users might attempt to utilize the Solver Add-in for simultaneous
equations, the algebraic approach outlined here is generally more efficient and precise when
dealing with datasets that represent linear trends. To begin, you must first input the coordinate data
for both lines into adjacent columns within the spreadsheet. This detailed guide will walk through
the algebraic derivation and the practical application of these specialized Excel formulas, ensuring
you can accurately determine the exact (X, y) coordinates of the intersection point.

Understanding the Mathematical Principle

The calculation relies on the standard slope-intercept form of a linear equation, which is expressed

asy = mx + b. Here, m represents the slope (rate of change) and b represents the y-intercept (the
point where the line crosses the Y-axis). When two distinct lines intersect, they share a common (X,
y) coordinate pair at that single point. Therefore, to find the intersection, we set the equations for
both lines equal to each other.

Let Line 1 be represented by the equation y1 = m1*x + b1, and Line 2 be represented by y2 =
m2*x + b2. At the intersection point, y1 = y2. Setting the equations equal, we get m1*x + b1l =
m2*x + b2. Our goal is to solve this composite equation for x (the x-coordinate of the intersection)
and then subsequently solve fory.

The statistical functions available in Excel, specifically SLOPE and INTERCEPT, are perfectly

suited to determine the m and b values for any given set of linear data points. By calculating these
components for both lines, we can substitute them into the derived formulas to achieve our result
efficiently.

Deriving the Formula for the X-Coordinate

To algebraically isolate x from the equation m1*x + b1 = m2*x + b2, we follow several steps. First,
we rearrange the terms to gather all x components on one side and the intercept components (b)
on the other. This results in m1*x - m2*x = b2 - b1. Next, we factor out x from the left side: x * (m1
-m2)=b2 - bl.

Finally, to solve for x, we divide both sides by the difference in the slopes (assuming m1 is not
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equal to m2; parallel lines will not intersect). This yields the mathematical formula: x = (b2 - b1) /
(m1 - m2). In the context of Excel, m1 and m2 are calculated using the SLOPE function, and b1l

and b2 are calculated using the INTERCEPT function. Note that the order of subtraction in the
numerator can be reversed, provided the order in the denominator is also reversed; therefore, the
formula is often written as shown below.

The corresponding formula used in Excel, which finds the x-value of intersection by dividing the
difference in intercepts by the difference in slopes, is structured as follows:

=(INTERCEPT(y2,x2)-INTERCEPT(y1,x1))/(SLOPE(y1,x1)-SLOPE(y2,x2))

This formula requires that x1 and x2 represent an array of x-values for each respective line, and y1
and y2 represent the corresponding array of y-values. Consistency in selecting the ranges for the
known y's and known x's is paramount to achieving an accurate result.

Deriving the Formula for the Y-Coordinate

Once the common x-value (the x-coordinate of the intersection of two lines) has been successfully

calculated, determining the corresponding y-value is straightforward. Since the intersection point
lies on both lines, we can simply substitute the newly found x value back into the equation for
either Line 1 or Line 2. It is advisable to choose the line with the simpler data set, although
mathematically, both should yield the exact same result.

Using the general form y = m*x + b, we replace m with the slope of the chosen line, b with the y-
intercept of the chosen line, and x with the calculated x-coordinate of intersection. If we choose
Line 1, the Excel formula will use the SLOPE function and INTERCEPT function specific to the
Line 1 dataset, combined with the cell containing the calculated x-value (let's call this cell

X_intercept).
The formula to find the y-value of intersection is represented in Excel as:
=SLOPE(y1,x1)*x_intercept+INTERCEPT(y1,x1)

The following step-by-step example demonstrates the practical application of these derived
formulas, using defined data sets for two lines to calculate their precise point of intersection.

Step 1: Preparing and Entering Data Coordinates

The initial and most crucial step is organizing your source data correctly within the Excel
worksheet. Each line must be defined by at least two (X, y) coordinate pairs, though using more
data points increases the robustness of the linear fit calculated by the SLOPE and INTERCEPT
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functions. For this demonstration, we define two separate lines using coordinate data entered into
columns A, B, D, and E.

Columns A and B hold the (x, y) coordinates for Line 1.
Columns D and E hold the (x, y) coordinates for Line 2.

Ensure that the x-values and y-values are aligned correctly in their respective columns. This
precise arrangement allows the Excel functions to correctly identify the independent (x) and
dependent (y) variables for each line. Below is a visual representation of how the data should be

structured in your spreadsheet:

Line 1 Line 2
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In this setup, Line 1 is defined by the data ranges A3:A6 (x-values) and B3:B6 (y-values). Line 2 is
defined by the data ranges D3:D6 (x-values) and E3:E6 (y-values). Setting up the data in this
manner prepares the arrays needed for the next step of calculation.

Step 2: Calculating the X-Coordinate of Intersection

Now, we apply the comprehensive formula derived earlier to calculate the intersection's x-
coordinate. We will input this formula into a dedicated cell, such as cell H2, which will hold our

result for the x-value.
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The formula uses nested INTERCEPT and SLOPE functions, ensuring that the known y-values
and known x-values for each line are paired correctly within the function arguments. Remember,
the syntax for both functions is always FUNCTION(known_y's, known_x's). The full formula is:

=(INTERCEPT(E3:E6,D3:D6)-INTERCEPT(B3:B6,A3:A6))/(SLOPE(B3:B6,A3:A6)-
SLOPE(E3:E6,D3:D6))

In this specific implementation, Line 2's data (E3:E6, D3:D6) is treated as the second line in the
numerator's intercept calculation, and Line 1's data (B3:B6, A3:A6) is treated as the first line. The
denominator reflects the same order of subtraction for the slopes. Entering this formula into cell H2
will automatically compute the x-coordinate where the two linear fits cross.

Upon execution, Excel processes the calculation. The screenshot below illustrates the result of
applying this formula to the provided coordinate data:

H2 v i fx  =(INTERCEPT(E3:E6,D3:D6)-INTERCEPT(B3:B6,A3:A6))/(SLOPE(B3:
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As demonstrated, the calculated x-value of intersection of two lines is determined to be exactly 1.5.
This value is essential for the final step of finding the corresponding y-coordinate.

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://support.microsoft.com/en-us/office/intercept-function-2b661974-f257-41a4-9273-5034ad1b782c
https://support.microsoft.com/en-us/office/slope-function-11fb8f97-3117-4813-98aa-61d7e01276b9
https://support.microsoft.com/en-us/excel
https://en.wikipedia.org/wiki/Line%E2%80%93line_intersection
https://scales.arabpsychology.com/?p=99260
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Find the Intersection of Two Lines in Excel?

Step 3: Calculating the Y-Coordinate of Intersection

With the x-value (1.5) now residing in cell H2, we proceed to calculate the corresponding y-value.
As established, we can use the equation for either Line 1 or Line 2. For simplicity, we will utilize the
data for Line 1 (Columns A and B) and substitute the x-value stored in H2.

We input the required formula into cell H3. This formula calculates the slope of Line 1, multiplies it
by the intersection's x-value (H2), and adds the y-intercept of Line 1. This operation directly solves
y =m1*x_intercept + b1l:

=SLOPE(B3:B6,A3:A6)*H2+INTERCEPT(B3:B6,A3:A6)

The SLOPE function uses B3:B6 (y-values) and A3:A6 (x-values) to find the gradient of Line 1.
This slope is then multiplied by H2, the calculated x-coordinate. Finally, the INTERCEPT function,

using the same arrays, calculates the y-intercept (b1), which is added to complete the equation.

The following screenshot confirms the successful calculation of the y-value of intersection in cell
H3:
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H3 v ﬁc =SLOPE(B3:B6,A3:A6)*H2+INTERCEPT(B3:B6,A3:A6)

A B C D E F G H
Line 1 Line 2 Intersection
X Y X Yy X 15
1 Y 3

W 00 ~N O U WN R
B W N =
[N <) IV N ]
B W N R
Xo)

The result confirms that the y-value of intersection of two lines is 3. Combining the results from
Step 2 and Step 3, the precise point of intersection is determined to be the coordinate pair (1.5, 3).

Step 4: Visualizing and Verifying the Intersection Point

While the calculated results provide mathematical confirmation, it is always best practice in data
analysis to visualize the findings. By plotting the coordinate data for both Line 1 and Line 2 onto an
Excel Scatter Chart and ensuring that trendlines are displayed, we can visually verify the accuracy

of the computed intersection point.

Creating an accurate visual model involves selecting the data ranges (A3:B6 and D3:E6) and
inserting a Scatter plot. Subsequently, add a linear trendline for each data series, ensuring that the
extended lines cross within the plotted range. The visual intersection on the chart should align

perfectly with the derived coordinate (1.5, 3).
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As the visual representation confirms, the two trendlines cross precisely at the coordinate (1.5, 3).
This robust method, utilizing the SLOPE function and the INTERCEPT function, offers a reliable
and powerful way to find the intersection of two lines defined by coordinate data within Microsoft

Excel.

Summary of Key Functions

Mastery of finding the intersection point in Excel hinges on correctly applying two primary statistical
functions. The role of these functions extends beyond simple calculations, as they effectively
determine the underlying linear relationship within the provided datasets.

The SLOPE(known_y's, known_x's) function calculates the ratio of the change in y to the change
in x for the data points, giving us the gradient (m) of the line. The INTERCEPT(known_y's,
known_x's) function calculates the point where the linear regression line crosses the Y-axis (b).
By combining these two outputs into the algebraic formula for solving simultaneous equations, we
transform a set of coordinate data into a definitive point of crossing.

It is crucial to emphasize that this technique assumes the data provided for each line exhibits a
reasonably linear relationship. If the data points are highly scattered or non-linear, the calculated
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intersection point will represent the crossing of the two best-fit linear regression lines, which may
not accurately reflect the intersection of the underlying complex relationships.
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