
Find The Distance Between (1,2) And
(-3,5)
Find The Distance Between (1,2) And (-3,5) is a fundamental problem in
coordinate geometry that helps students and professionals alike understand
how to determine the space between two points on a Cartesian plane. Whether
you're preparing for a math exam, solving a real-world problem, or enhancing
your understanding of geometric concepts, mastering the method to find the
distance between two points is essential. In this comprehensive guide, we
will explore the step-by-step process to calculate the distance between the
points (1, 2) and (-3, 5), discuss the relevant formulas, and provide
practical applications to solidify your understanding.

---

Understanding the Distance Formula in
Coordinate Geometry

What is the Distance Formula?

The distance formula is derived from the Pythagorean theorem and provides a
straightforward way to find the straight-line distance between any two points
in a two-dimensional plane. It is expressed as:

\[ d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2} \]

Where:
- \( (x_1, y_1) \) are the coordinates of the first point.
- \( (x_2, y_2) \) are the coordinates of the second point.
- \( d \) is the distance between the two points.

This formula calculates the hypotenuse of a right-angled triangle formed by
the differences in the x-coordinates and y-coordinates.

Why is the Distance Formula Important?

Understanding and applying the distance formula allows you to:
- Calculate the length of a segment between two points in the plane.
- Solve geometric problems involving distances and lengths.
- Find the shortest path between points, which is essential in navigation,
mapping, and spatial analysis.
- Develop a deeper understanding of the relationship between algebra and



geometry.

---

Step-by-Step Solution: Finding the Distance
Between (1, 2) and (-3, 5)

Step 1: Identify Coordinates
- First point: \( (x_1, y_1) = (1, 2) \)
- Second point: \( (x_2, y_2) = (-3, 5) \)

Step 2: Calculate the Differences in Coordinates
- Difference in x-coordinates: \( x_2 - x_1 = -3 - 1 = -4 \)
- Difference in y-coordinates: \( y_2 - y_1 = 5 - 2 = 3 \)

Step 3: Square the Differences
- \( (-4)^2 = 16 \)
- \( 3^2 = 9 \)

Step 4: Sum the Squares
- \( 16 + 9 = 25 \)

Step 5: Take the Square Root
- \( d = \sqrt{25} = 5 \)

Result: The distance between the points (1, 2) and (-3, 5) is 5 units.

---

Additional Tips for Calculating Distance
Between Two Points



1. Always Verify Coordinates
Before performing calculations, double-check the coordinates to avoid errors.

2. Use a Calculator for Square Roots
While some distances may be perfect squares, others require a calculator to
find the square root accurately.

3. Understand Coordinate Differences
Remember that the differences in coordinates are absolute values when
squaring, so the sign does not affect the calculation.

4. Practice with Variations
Try calculating distances between different pairs of points, including those
with negative or fractional coordinates, to strengthen your understanding.

---

Practical Applications of Finding Distance
Between Two Points

Understanding how to find the distance between points extends beyond
theoretical mathematics. Here are some practical scenarios where this skill
is essential:

1. Navigation and GPS
Mapping applications use distance calculations to determine the shortest
route between locations.

2. Engineering and Architecture
Designing structures requires precise measurements of distances between
various points.

3. Computer Graphics
Rendering images and animations often involve calculating distances between
objects or pixels.



4. Data Analysis and Machine Learning
Clustering algorithms and spatial data analysis depend on distance metrics to
group or analyze data points.

5. Robotics and Autonomous Vehicles
Robots and vehicles use distance calculations to navigate environments
safely.

---

Common Mistakes to Avoid When Calculating
Distance

To ensure accuracy in your calculations, watch out for these common errors:

Mixing up coordinate differences: Always subtract the x-coordinates and
y-coordinates corresponding to the points correctly.

Ignoring the square root: Remember that the distance is the square root
of the sum of squared differences.

Incorrectly squaring numbers: Be cautious with negative differences;
squaring makes them positive, but ensure you perform the operation
correctly.

Using wrong formulas: Confirm you're using the distance formula and not
confusing it with the midpoint or slope formulas.

---

Practice Problems to Master Distance
Calculation

Engaging with practice problems can reinforce your understanding. Here are
some exercises:

Find the distance between (4, -1) and (0, 3).1.

Calculate the distance between (-2, -3) and (2, 1).2.



Determine the distance between (0, 0) and (5, 12).3.

Find the distance between (-7, 4) and (-3, -2).4.

Calculate the distance between (1.5, 2.5) and (4.5, 6.5).5.

---

Summary: How to Find the Distance Between Any
Two Points

To summarize, finding the distance between two points involves these simple
steps:

1. Identify the coordinates of both points.
2. Calculate the differences in the x and y coordinates.
3. Square each difference.
4. Sum the squared differences.
5. Take the square root of the sum to find the distance.

Applying this method to (1, 2) and (-3, 5), you find that the distance is 5
units. This process can be generalized to any pair of points in the
coordinate plane, making it a versatile and essential skill in geometry,
algebra, and various applied sciences.

---

Conclusion

Mastering the calculation of the distance between points like (1, 2) and (-3,
5) is fundamental in understanding the geometric relationships within the
Cartesian plane. Whether you're solving homework problems, working on
engineering projects, or developing algorithms in computer science, the
ability to accurately compute distances is invaluable. Remember the key
steps, practice with different coordinate pairs, and leverage this knowledge
in practical applications to enhance your spatial reasoning and mathematical
proficiency.

---
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Frequently Asked Questions

How do I find the distance between the points (1,2)
and (-3,5)?
Use the distance formula: √[(x₂ - x₁)² + (y₂ - y₁)²]. Plugging in the
coordinates, it becomes √[(-3 - 1)² + (5 - 2)²] = √[(-4)² + 3²] = √[16 + 9] =
√25 = 5.

What is the distance between the points (1,2) and
(-3,5)?
The distance is 5 units, calculated using the distance formula: √[(−3−1)² +
(5−2)²] = √[16 + 9] = 5.

Can you show step-by-step how to find the distance
between (1,2) and (-3,5)?
Yes. First, find the differences: (−3−1) = −4 and (5−2) = 3. Then, square
these differences: (−4)² = 16 and 3² = 9. Next, add them: 16 + 9 = 25.
Finally, take the square root: √25 = 5.

Is the distance between (1,2) and (-3,5) 5 units?
Yes, applying the distance formula confirms that the distance is 5 units.

How does the distance formula work for points in a
plane?
The distance formula calculates the straight-line distance between two points
by taking the square root of the sum of the squared differences in their x
and y coordinates.

What is the general formula to find the distance
between any two points (x₁, y₁) and (x₂, y₂)?
The formula is √[(x₂−x₁)² + (y₂−y₁)²].

If I move from (1,2) to (-3,5), how far do I travel
in a straight line?
You travel 5 units in a straight line, as calculated by the distance formula.



Can the distance between (1,2) and (-3,5) be
expressed in a simplified radical form?
Yes, it is √25, which simplifies to 5.

Why is the distance between these points 5 units?
Because the calculated squared differences sum to 25, and the square root of
25 is 5, representing the straight-line distance.

Additional Resources
Find The Distance Between (1,2) And (-3,5): A Comprehensive Guide to
Calculating Distance Between Two Points in the Coordinate Plane

Understanding how to find the distance between (1,2) and (-3,5) is a
fundamental skill in coordinate geometry. Whether you're a student working on
homework, a teacher preparing lesson plans, or someone interested in
mathematical problem-solving, mastering this concept is essential. This guide
will walk you through the process step-by-step, explaining the principles
behind the calculation, providing practical examples, and discussing common
pitfalls to avoid.

---

Introduction to Distance in Coordinate Geometry

In the Cartesian coordinate system, each point is represented by an ordered
pair (x, y). When given two points, such as (1, 2) and (-3, 5), finding the
distance between them involves understanding the geometric relationship
between these points in the plane.

Why is calculating distance important?
Knowing the distance helps in various fields such as physics, engineering,
computer graphics, and navigation. For example, it can determine the shortest
path between two locations, measure the length of a segment, or analyze
spatial relationships in data.

---

The Distance Formula: The Foundation of the Calculation

The primary tool used to find the distance between two points in a plane is
derived from the Pythagorean theorem. The formula is:

Distance, d = √[(x₂ - x₁)² + (y₂ - y₁)²]

Where:
- (x₁, y₁) are the coordinates of the first point



- (x₂, y₂) are the coordinates of the second point

This formula calculates the hypotenuse of a right triangle formed by the
horizontal and vertical distances between the two points.

---

Step-by-Step Guide to Find the Distance Between (1, 2) and (-3, 5)

Step 1: Identify the Coordinates

Given points:

- Point A: (1, 2)
- Point B: (-3, 5)

Step 2: Determine the Differences in Coordinates

Calculate the differences in the x-values and y-values:

- Horizontal difference: Δx = x₂ - x₁ = -3 - 1 = -4
- Vertical difference: Δy = y₂ - y₁ = 5 - 2 = 3

Step 3: Square the Differences

Square each difference to eliminate negative signs and prepare for the
Pythagorean calculation:

- (Δx)² = (-4)² = 16
- (Δy)² = 3² = 9

Step 4: Sum the Squares

Add the squared differences:

- 16 + 9 = 25

Step 5: Take the Square Root

Compute the square root of the sum to find the distance:

- d = √25 = 5

Therefore, the distance between (1, 2) and (-3, 5) is 5 units.

---

Visualizing the Calculation

Understanding the process visually can enhance comprehension. Imagine
plotting the points on a graph:



- Point A (1, 2): Located one unit right and two units up from the origin.
- Point B (-3, 5): Located three units left and five units up from the
origin.

Drawing a straight line connecting these points creates a segment. The
horizontal and vertical differences form the legs of a right triangle, with
the segment as the hypotenuse.

---

Practical Examples and Applications

Example 1: Distance Between Two Cities

Suppose city A is at (2, 3), and city B is at (-4, 7). Using the same
approach:

- Δx = -4 - 2 = -6
- Δy = 7 - 3 = 4
- Distance: √((-6)² + 4²) = √(36 + 16) = √52 ≈ 7.21 units

Example 2: Distance in Computer Graphics

In digital imaging, calculating the distance between pixels helps in shape
recognition and collision detection. Knowing how to find the distance between
points allows developers to create more accurate models.

---

Common Mistakes and How to Avoid Them

- Mixing up the order of subtraction: Always subtract the coordinates in the
same order (x₂ - x₁ and y₂ - y₁). The difference's sign doesn't affect the
squared value, but consistency helps avoid confusion.
- Forgetting to square the differences: Remember that the formula involves
squaring both differences before summing.
- Neglecting square root: The final step involves taking the square root of
the sum. Forgetting this results in the squared distance, not the actual
distance.
- Incorrectly identifying points: Double-check the coordinates before
starting calculations to prevent errors.

---

Variations and Extensions

1. Distance in Three-Dimensional Space

The method extends naturally into 3D with an additional z-coordinate:

Distance = √[(x₂ - x₁)² + (y₂ - y₁)² + (z₂ - z₁)²]



2. Using Distance in Coordinate Geometry Problems

The distance formula is often combined with other concepts such as midpoints,
slopes, and equations of circles.

---

Summary and Key Takeaways

- The distance between (1, 2) and (-3, 5) is 5 units.
- Use the formula: d = √[(x₂ - x₁)² + (y₂ - y₁)²].
- Carefully identify the coordinates, compute differences, square them, sum,
and take the square root.
- Visualize the points and the right triangle formed for better
understanding.
- Practice with various coordinate pairs to become proficient.

---

Final Thoughts

Mastering how to find the distance between (1, 2) and (-3, 5) builds a solid
foundation for further exploration in geometry, algebra, and real-world
applications. Whether you're calculating the shortest path between two points
or analyzing spatial data, this skill enhances your mathematical toolkit.
Keep practicing with different coordinate pairs, and soon, calculating
distances will become second nature.

---

Remember: Always double-check your steps, keep your formulas straight, and
visualize your problem for the best results in coordinate geometry!
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