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Part 1: Building a Foundation

What is the formula for finding the midpoint between two points \((x_1, y_1)\) and \((x_2, y_2)\)?

Hint: Consider how to average the coordinates of the two points.

(x_1 + x_2, y_1 + y_2)
(x_1 - x_2, y_1 - y_2)
\(\left(\frac{x_1 + x_2}{2}, \frac{y_1 + y_2}{2}\right)\) ✓
\(\left(\frac{x_1 - x_2}{2}, \frac{y_1 - y_2}{2}\right)\)

The correct formula for the midpoint is \(\left(\frac{x_1 + x_2}{2}, \frac{y_1 + y_2}{2}\right)\).

Which of the following are true about the distance formula?

Hint: Think about the properties of triangles and how distance is measured.

It is derived from the Pythagorean theorem. ✓
It can be used to find the length of a line segment. ✓
It calculates the midpoint between two points.
It is expressed as \(\sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}\). ✓

The distance formula is derived from the Pythagorean theorem and can be used to find the length of a
line segment.

Explain in your own words why the midpoint formula is useful in geometry.

Hint: Consider how it helps in dividing segments and finding balance points.
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The midpoint formula is useful because it allows us to find the exact center of a line segment,
which is essential for various geometric constructions and analyses.

List the steps involved in calculating the distance between two points on a coordinate plane.

Hint: Think about the formula and the operations needed.

1. Step 1: Identify the coordinates of the two points.

Let the points be \((x_1, y_1)\) and \((x_2, y_2)\).

2. Step 2: Apply the distance formula.

Use \(D = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}\).

3. Step 3: Calculate the differences and square them.

Find \((x_2 - x_1)\) and \((y_2 - y_1)\), then square each.

4. Step 4: Sum the squares and take the square root.

Add the squared differences and take the square root.
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The steps include identifying the coordinates, applying the distance formula, and performing the
calculations.

Part 2: Understanding and Interpretation

If the midpoint of a line segment is \((5, 7)\) and one endpoint is \((3, 4)\), what is the other endpoint?

Hint: Use the midpoint formula to find the missing endpoint.

(7, 10)
(6, 9) ✓
(8, 10)
(7, 6)

The other endpoint can be found by rearranging the midpoint formula to solve for the unknown
coordinates.

Which scenarios illustrate the use of the distance formula?

Hint: Think about situations where measuring length is important.

Calculating the shortest path between two cities on a map. ✓
Finding the center of a circle.
Measuring the diagonal of a rectangular field. ✓
Determining the height of a building using its shadow.

The distance formula is applicable in various scenarios such as calculating paths and measurements.

Describe a real-world situation where finding the midpoint would be necessary and beneficial.

Hint: Consider scenarios in construction, design, or navigation.
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Finding the midpoint is beneficial in various fields such as construction for placing structures
evenly.

Part 3: Application and Analysis

A designer needs to place a light fixture exactly halfway between two walls that are 12 meters apart.
What is the distance from one wall to the light fixture?

Hint: Consider how to divide the total distance by two.

3 meters
6 meters ✓
9 meters
12 meters

The distance from one wall to the light fixture is half of the total distance between the walls.

In which of the following cases would you use the midpoint formula?

Hint: Think about situations that require equal division.

To divide a land plot into two equal areas. ✓
To find the average speed of a vehicle.
To determine the center of a bridge for structural analysis. ✓
To calculate the total distance traveled by a drone.

The midpoint formula is used in scenarios where equal division or finding a center point is necessary.

Given points \((2, 3)\) and \((8, 11)\), calculate the midpoint and explain each step in your process.

Hint: Use the midpoint formula and detail your calculations.
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The midpoint can be calculated by averaging the x-coordinates and y-coordinates of the given
points.

How does the distance formula relate to the Pythagorean theorem?

Hint: Consider the geometric principles behind both concepts.

It is a simplified version of the theorem.
It uses the theorem to calculate the hypotenuse of a right triangle. ✓
It contradicts the theorem.
It is unrelated to the theorem.

The distance formula is derived from the Pythagorean theorem, specifically for calculating the
hypotenuse of a right triangle.

Analyze the following statements and identify which are correct about the midpoint and distance
formulas:

Hint: Consider the applications and dimensions of both formulas.

Both formulas can be used in three-dimensional space. ✓
The midpoint formula is used to find the center of a line segment. ✓
The distance formula requires the coordinates of only one point.
Both formulas are essential for navigation and mapping. ✓

Both formulas can be applied in various dimensions and are essential for navigation and mapping.

Part 4: Evaluation and Creation

Which of the following best evaluates the importance of the distance formula in modern technology?

Hint: Think about the applications of distance measurements.

It is rarely used outside of academic settings.
It is crucial for GPS and mapping technologies. ✓
It is only used in architectural design.
It has limited applications in real-world scenarios.

The distance formula is crucial for GPS and mapping technologies, enabling accurate location tracking.
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Imagine you are designing a park with a circular walking path. Which of the following tasks would
require the use of the midpoint formula?

Hint: Consider tasks that involve finding centers or equal spacing.

Placing benches at equal intervals along the path.
Determining the center point for a fountain. ✓
Calculating the total length of the path.
Designating a flower bed at the center of the park. ✓

The midpoint formula is essential for tasks that require finding central points or equal divisions.

Create a scenario where both the midpoint and distance formulas are used together to solve a
problem. Describe the problem and the solution process in detail.

Hint: Think about a situation that involves measuring and dividing space.

A scenario could involve planning a sports field where both the midpoint and distance formulas
are used to ensure proper layout.
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