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1-3 Additional Practice: Midpoint and Distance
Formula - Answer Key

Structure:

This document provides an answer key for a set of 1-3 additional practice
problems focused on the midpoint and distance formulas in coordinate
geometry. The structure is organized as follows:

1. Introduction: A brief overview of the midpoint and distance formulas,
including their respective applications and formulas. This section may
include relevant definitions and theorems.

2. Problem Set Answer Key: A detailed solution to each problem in the 1-3
additional practice problem set. Each problem's solution will be
presented step-by-step, clearly showing all calculations and
explanations. Diagrams or graphs may be included where appropriate to
aid visualization.

3. Conclusion: A brief summary reiterating the key concepts covered and
encouraging further practice.

Description:

This comprehensive answer key provides detailed solutions to a set of 1-3
additional practice problems designed to reinforce understanding of the
midpoint and distance formulas. It serves as a valuable resource for students
to check their work, identify areas where they may need further review, and
deepen their understanding of these fundamental concepts in coordinate
geometry. The solutions are meticulously explained, ensuring clarity and
accessibility for students of all levels. The key is intended to be used in
conjunction with a corresponding problem set, not as a standalone learning
resource.
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Summary:

This 1000-word document offers a thorough answer key for 1-3 additional
practice problems related to the midpoint and distance formulas. It begins
with a concise introduction that refreshes the reader's understanding of the
formulas and their uses. The core of the document consists of detailed step-
by-step solutions for each problem in the practice set. Each solution is
explained comprehensively, ensuring clear comprehension. Visual aids, such as
diagrams, are employed where beneficial for understanding. The document
concludes with a brief recap highlighting the central concepts covered and
emphasizing the importance of continued practice. This resource is designed
to support students in mastering the application of the midpoint and distance
formulas and to serve as a valuable self-assessment tool.

Publisher: [Insert Publisher Name Here, e.g., Self-Published; XYZ Educational
Resources; ABC Textbook Company]
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(The following sections provide example problems and solutions, expanding to
approximately 1000 words. Remember to replace these examples with the actual
problems from your 1-3 additional practice set.)

Problem Set Answer Key:

Problem 1: Find the midpoint of the line segment connecting points A(-2, 5)
and B(4, -1).

Solution:

The midpoint formula is given by: M = ((x1 + x2)/2, (y1 + y2)/2)
Here, (x1, y1) = (-2, 5) and (xz2, y2) = (4, -1).

Substituting these values into the midpoint formula:

M= ((=2+4)/2, (5+ (-1))/2) = (2/2, 4/2) = (1, 2)

Therefore, the midpoint of the line segment AB is (1, 2).



Problem 2: Find the distance between points C(3, 1) and D(7, 5).

Solution:

The distance formula is given by: d = V[(x2 — x1)2 + (y2 — y1)?2?]

Here, (x1, y1) = (3, 1) and (xz2, yz2) = (7, 5).

Substituting these values into the distance formula:

d=vV[(7 -—3)2 + (5 -1)2] =V[4?2 + 42] = V(16 + 16) = V32 = 4V2

Therefore, the distance between points C and D is 4v2 units.

Problem 3: The midpoint of a line segment is M(2, -3). One endpoint is A(1,
5). Find the coordinates of the other endpoint, B(x, vy).

Solution:

Let the coordinates of endpoint B be (x, y). We can use the midpoint formula
and solve for x and vy.

Midpoint formula: M = ((x1 + x2)/2, (y1 + y2)/2)
We have M(2, -3) and A(1l, 5). Therefore:
2 =(1+x)/2and -3 = (5+vy)/2

Solving for x:
4 =1+ x
X =3

Solving for y:
-6=5+y
y = -11

Therefore, the coordinates of the other endpoint B are (3, -11).

Conclusion:

This answer key has provided detailed solutions to three practice problems
involving the midpoint and distance formulas. These fundamental concepts are
crucial in coordinate geometry and have wide-ranging applications in various
fields. Consistent practice is key to mastering these formulas. Students are
encouraged to review the concepts and attempt additional problems to solidify
their understanding and build confidence in solving problems involving
coordinate geometry. Remember to utilize diagrams and graphs to visualize the
problems whenever possible, as this aids in understanding and problem-
solving.
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Introduction:

Understanding the midpoint and distance formulas is crucial for success in
algebra and geometry. These fundamental concepts form the bedrock of
coordinate geometry, allowing you to analyze the relationships between points
on a Cartesian plane. This article provides a detailed explanation of both
formulas, accompanied by numerous practice problems with a comprehensive
answer key. Whether you're a student looking to improve your grades or an
educator seeking supplementary materials, this guide is your one-stop
resource for mastering midpoint and distance calculations. We'll go beyond
just providing answers; we'll break down the step-by-step process, ensuring
you fully grasp the underlying principles.

1. The Midpoint Formula: Finding the Middle Ground

The midpoint formula calculates the coordinates of the point that lies
exactly halfway between two given points on a coordinate plane. Let's denote
the two points as A(xi, yi) and B(xz2, yz2). The midpoint M(x, y) is found
using the following formula:

(x, y) = ((x2 + x2) / 2, (y1 +y2) / 2)

This formula essentially averages the x-coordinates and the y-coordinates of
the two points to determine the midpoint's coordinates. Remember, the order
of the points doesn't matter; you'll arrive at the same midpoint regardless.

Practice Problems (Midpoint):

Problem 1: Find the midpoint of the line segment connecting A(2, 5) and B(8,
1).



Problem 2: Determine the midpoint of the line segment with endpoints C(-3, 4)
and D(7, -2).

Problem 3: If the midpoint of a line segment is M(1, -1) and one endpoint is
A(4, 2), find the coordinates of the other endpoint B. (Hint: You'll need to
work backward from the midpoint formula.)

Problem 4: A diameter of a circle has endpoints E(-5, 0) and F(3, 6). Find
the coordinates of the circle's center. (Remember, the center of a circle is
the midpoint of any diameter.)

Problem 5: The midpoint of a line segment is (0, 0). One endpoint is (-2, 3).
Find the coordinates of the other endpoint.

1. The Distance Formula: Measuring the Gap

The distance formula calculates the length of the line segment connecting two
points on a coordinate plane. This formula is derived directly from the
Pythagorean theorem. Using the same point notation as above, A(x:, y1) and
B(x2, y2), the distance d between A and B is:

d=V[(xz2 - x1)2 + (yz2 - y1)2?]
The formula essentially finds the difference in the x-coordinates, squares
it, finds the difference in the y-coordinates, squares it, adds those squared

differences, and then takes the square root of the sum. This gives you the
straight-line distance between the two points.

Practice Problems (Distance):

Problem 6: Calculate the distance between points P(1, 3) and Q(7, 11).

Problem 7: Find the length of the line segment connecting R(-2, -5) and S(4,
1).

Problem 8: Determine the distance between the points T(0, 0) and U(6, 8).

Problem 9: A rectangle has vertices at A(1, 2), B(5, 2), C(5, 6), and D(1,
6). Find the length of the diagonal AC.

Problem 10: Verify if the points X(1, 2), Y(4, 6), and Z(7, 10) are collinear
(lie on the same line). (Hint: Calculate the distances XY, YZ, and XZ. If XY
+ YZ = XZ, the points are collinear.)



1. Combined Midpoint and Distance Problems: Putting it all together

Many problems will require you to use both the midpoint and distance formulas
together. These often involve finding the midpoint and then calculating the
distance to another point, or vice versa.

Practice Problems (Combined):
Problem 11: Find the midpoint M of the line segment with endpoints A(3, 7)

and B(9, 1). Then calculate the distance between M and the origin (0, 0).

Problem 12: The midpoint of a line segment is (2, 4). One endpoint is (-1,
1). Find the coordinates of the other endpoint and calculate the length of
the line segment.

1. Answer Key:

(Note: Decimal approximations are rounded to one or two decimal places.)

Midpoint Problems:

1. (5, 3)
2. (2, 1)

3. B(-2, -4)
4. (-1, 3)

5. (2, -3)

Distance Problems:

1. 10

2. V52 = 7.21

3. 10



4, V32 = 5.66

5. Yes, they are collinear (XY + YZ = XZ).

Combined Problems:

1. M = (6, 4); Distance between M and (0, 0) = v52 = 7.21

2. Other endpoint is (5, 7); Length of line segment = V45 = 6.71

Conclusion:

Mastering the midpoint and distance formulas is essential for a solid
foundation in coordinate geometry. This comprehensive guide, including
numerous practice problems and a detailed answer key, provides you with the
tools to confidently tackle any problem involving these crucial concepts.
Remember to practice consistently, and you'll soon find yourself solving
these problems with ease. By understanding the underlying principles and
practicing regularly, you'll build a strong mathematical foundation for
future learning. Remember to always check your work carefully and use the
answer key only after attempting the problems yourself. Good luck!
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