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Structure:

This answer key is structured to correspond directly with the accompanying workbook, "1,
2, Practice: Line Segments and Distance." Each problem from the workbook is presented
with a detailed, step-by-step solution. The solutions are organized by section, mirroring
the workbook's chapter divisions. Within each section, problems are numbered
sequentially, matching the original problem numbering in the workbook. Where
applicable, diagrams are included to clarify geometrical concepts and problem-solving
strategies. The answer key also employs clear labeling and formatting to ensure ease of
navigation and understanding. Finally, a concluding section provides a summary of key
concepts covered in the workbook.

Description:

This comprehensive answer key provides solutions to all exercises found in the "1, 2,
Practice: Line Segments and Distance" workbook. Designed for students learning about
line segments and distance in geometry, this key serves as a valuable resource for self-
assessment, reinforcing learning, and identifying areas needing further attention. It offers
not just answers but detailed explanations of the underlying mathematical principles and
problem-solving techniques. The key is particularly beneficial for students working
independently or those seeking extra support beyond classroom instruction. Clear, concise
explanations make it easy to follow, even for students struggling with the concepts.

Author: Dr. Evelyn Reed, PhD.

Keywords: Line segments, distance, geometry, answer key, workbook, mathematics,
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Summary:

The "1, 2, Practice: Line Segments and Distance - Answer Key" provides complete
solutions and explanations to all problems presented in the corresponding student
workbook. It covers a range of topics related to line segments, including finding the length
of a line segment using various methods (such as the distance formula and the
Pythagorean theorem), determining the midpoint of a line segment, and applying these
concepts to coordinate geometry problems. The detailed solutions go beyond simply



providing answers; they break down each problem into manageable steps, explaining the
rationale behind each step and highlighting key concepts. This makes it an invaluable tool
for students to check their understanding, identify areas of weakness, and solidify their
knowledge of line segments and distance. The answer key’s clear structure and concise
explanations make it accessible to a wide range of learners.
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(The following section provides sample solutions. Due to the length constraint of a single
response, it cannot provide answers for every problem of a hypothetical workbook.
Instead, it demonstrates the style and detail expected in a full answer key.)

Sample Solutions (Illustrative Examples):

Section 1: Introduction to Line Segments

Problem 1.1: Find the length of a line segment AB, where A = (2, 3) and B = (6, 7).
Solution: We use the distance formula: V[(x2 - x1)? + (y2 - y1)2].

Substituting the coordinates of A and B, we get: V[(6 - 2)2 + (7 - 3)2] = V(42 + 4?) = V(16 +
16) = V32 = 4V2. Therefore, the length of line segment AB is 4V2 units.

Problem 1.2: Points X, Y, and Z are collinear. If XY = 5 cm and YZ = 8 cm, what is the
length of XZ?

Solution: Since X, Y, and Z are collinear, the points lie on the same line. If Y is between X
and Z,then XZ =XY+YZ=5cm + 8cm = 13 cm. If X is between Y and Z, then XZ = YZ -
XY = 8 cm - 5 cm = 3 cm. Therefore, the length of XZ could be either 13 cm or 3 cm
depending on the order of the points.

Section 2: The Midpoint Formula

Problem 2.1: Find the midpoint of the line segment with endpoints A(-2, 5) and B(4, -1).
Solution: The midpoint formula is: M = ((x1 + x2)/2, (y1 + y2)/2).

Substituting the coordinates of A and B, we get: M = ((-2 + 4)/2, (5 + (-1))/2) = (1, 2).
Therefore, the midpoint of line segment AB is (1, 2).

Section 3: The Pythagorean Theorem and Distance

Problem 3.1: A right-angled triangle has legs of length 6 cm and 8 cm. Find the length of
the hypotenuse.



Solution: By the Pythagorean theorem, a? + b? = c?, where a and b are the lengths of the
legs and c is the length of the hypotenuse.

Therefore, 62 + 82 = ¢c?2 => 36 + 64 = ¢c2 => c? = 100 => ¢ = 10. The length of the
hypotenuse is 10 cm.

(This section would continue with detailed solutions for all problems in the hypothetical
workbook, maintaining the consistent structure and level of explanation.)

(The concluding section would summarize key concepts and formulas covered in the
workbook and provide additional resources for further learning.)

Mastering Line Segments and Distance: A
Comprehensive Guide with Answers

Meta Description: Conquer your geometry homework! This ultimate guide provides
detailed explanations, practice problems, and answer keys for understanding line
segments and distance calculations, boosting your SEO and academic success.

Keywords: line segments, distance formula, midpoint formula, geometry, math, practice
problems, answer key, solutions, coordinate plane, length of a line segment, distance
between two points, GCSE, SAT, ACT, homework help, math help, tutorial, line segment
length calculator

Introduction:

Understanding line segments and calculating distances is fundamental to success in
geometry and related mathematical fields. Whether you're preparing for standardized
tests like the SAT or ACT, tackling GCSE coursework, or simply solidifying your
understanding of geometry concepts, mastering this topic is crucial. This comprehensive
guide will walk you through the core concepts, provide ample practice problems with
detailed answer keys, and equip you with the tools to confidently tackle any line segment
and distance challenge. We’ll cover everything from basic definitions to more advanced
applications.

1. Defining Line Segments:

A line segment is a portion of a line that is bounded by two distinct endpoints. Unlike a
line, which extends infinitely in both directions, a line segment has a definite beginning
and end. We often represent a line segment using its endpoints, such as line segment AB
(denoted as $\overline{AB}$). The length of the line segment is the distance between
these two endpoints. Understanding this fundamental definition is the first step towards



solving more complex problems.

1. The Distance Formula:

The distance formula is a cornerstone of coordinate geometry. It allows you to calculate
the distance between two points on a Cartesian coordinate plane. Given two points, (x1, y1)
and (xz, y2), the distance 'd' between them is calculated using the following formula:

$d = \sqrt{(xz - x1)? + (y2 - y1)*}$

This formula is derived from the Pythagorean theorem, which relates the lengths of the
sides of a right-angled triangle. The difference in x-coordinates and the difference in y-
coordinates represent the legs of the right triangle, and the distance 'd' represents the
hypotenuse.

1. Practice Problems: Finding the Distance Between Two Points

Let's put the distance formula into practice with some examples:
Problem 1: Find the distance between points A(2, 3) and B(6, 7).

Solution:
Using the distance formula:
$d = \sqrt{(6 - 2)2 + (7 - 3)2} = \sqrt{4? + 42} = \sqrt{16 + 16} = \sqrt{32} = 4\sqrt{2}$

Problem 2: Find the distance between points C(-1, 4) and D(5, -2).

Solution:
$d = \sqrt{(5 - (-1))? + (-2 - 4)?} = \sqrt{62 + (-6)?} = \sqrt{36 + 36} = \sqrt{72} =
6\sqrt{2}$

Problem 3: Points E(x, 3) and F(5, 1) are 5 units apart. Find the possible values of x.

Solution: This problem requires us to work backward from the distance.

$5 = \sqrt{(5-x)*> + (1 - 3)*}$

$25 =(5-x)2+ 4%

$(5-x)2=21%

$5-x = x\sqrt{21}$

$x = 5 = \sqrt{21}$ Therefore, the possible values for x are $5 + \sqrt{21}$ and $5 -
\sqrt{21}$.

1. The Midpoint Formula:



The midpoint formula helps us find the coordinates of the point exactly halfway between
two given points. Given two points, (x1, y1) and (X2, y2), the midpoint (xm, ym) is calculated
as:

$x m = \frac{x1 + x2}{2}$
$y m = \frac{y: + y2}{2}$

1. Practice Problems: Finding the Midpoint

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

Solution:

$x m = \frac{2 + 8}{2} = 5%
$y m = \frac{5 + 1}{2} = 3%
The midpoint is (5, 3).

Problem 2: One endpoint of a line segment is (3, -2) and the midpoint is (1, 4). Find the
coordinates of the other endpoint.

Solution: Let the other endpoint be (%, y). We can use the midpoint formula to solve for x
and y:

$\frac{3 + x}{2} =1 =>x=-1%

$\frac{-2 + y}{2} =4 =>y =10%

The other endpoint is (-1, 10).

1. Applications of Line Segments and Distance:

The concepts of line segments and distance have widespread applications in various fields:

Geometry: Calculating perimeters, areas, and determining geometric relationships.
Computer Graphics: Representing lines, curves, and shapes digitally.

Physics and Engineering: Calculating distances, velocities, and trajectories.
Mapping and Navigation: Determining distances and locations using coordinates.

1. Advanced Applications and Problem Solving Strategies:

More advanced problems may involve incorporating other geometric concepts, such as
slopes, angles, and equations of lines. Strategic problem-solving often involves visualizing
the problem on a coordinate plane, breaking down complex shapes into simpler
components, and systematically applying the distance and midpoint formulas.



1. Conclusion:

Mastering line segments and distance calculations is a crucial building block for success
in geometry and many related fields. By understanding the fundamental definitions,
applying the distance and midpoint formulas correctly, and practicing with diverse
problem sets, you can build a solid foundation and confidently approach more advanced
challenges. Remember to consistently review the formulas and practice regularly to
reinforce your understanding. This guide serves as a valuable resource to aid you in your
journey toward mastering this essential mathematical concept. Use this guide as a
reference and don't hesitate to work through the problems multiple times to solidify your
understanding. Consistent practice is key to success.
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