
Introduction to Lines and Angles

In geometry, understanding lines, line segments, rays, and angles is fundamental. A line

segment has two endpoints and includes all points between them. Extending these
endpoints infinitely in both directions forms a line, which has no endpoints. A ray starts at
one endpoint and extends infinitely in one direction.

Angles are formed when two lines or line segments meet at a point. Angles can be
classified as acute (less than 90°), right (exactly 90°), or obtuse (greater than 90° but less
than 180°).

Notation and Symbols

Line segment between points  and : 

Ray starting at  passing through : 

Line passing through points  and : 

These concepts help in identifying and classifying geometric figures and angles in various
shapes.
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Complementary Angles

Two angles are complementary if the sum of their measures is exactly . Each angle is
called the complement of the other.

Formula

If two angles  and  are complementary, then:

Worked Example

Given angles of 30° and 60°, check if they are complementary:

Since the sum is 90°, the angles are complementary.

Solving for Complementary Angles

If the difference between two complementary angles is known, say 12°, let the angles be 
and :

Adding the two equations:

90∘

A B

A + B = 90∘

30∘ + 60∘ = 90∘

x

y

x + y = 90∘x − y = 12∘



Then:

Practice Set

Level 1: Find the complement of 45°, 65°, 41°, and 54°.
Level 2: Two complementary angles differ by 20°. Find their measures.
Level 3: Prove that two acute angles can be complementary but two obtuse angles
cannot.

Answer Key

Complement of 45° is 45°.
Complement of 65° is 25°.
For difference 20°, angles are 55° and 35°.
Two obtuse angles cannot be complementary as their sum exceeds 90°.

Quick Reference

Complementary angles sum to 90°.
Each angle is the complement of the other.

Glossary

Complementary Angles: Two angles whose sum is 90°.

2x = 102∘x = 51∘

y = 90∘ − 51∘ = 39∘



Supplementary Angles

Two angles are supplementary if the sum of their measures is exactly . Each angle is
called the supplement of the other.

Formula

If two angles  and  are supplementary, then:

Worked Example

Given angles of 60° and 120°, check if they are supplementary:

Since the sum is 180°, the angles are supplementary.

Solving for Supplementary Angles

If the larger angle is 44° more than the smaller, let the smaller angle be :

Then the larger angle is:

180∘

A B

A + B = 180∘

60∘ + 120∘ = 180∘

x

x + (x + 44∘) = 180∘2x = 136∘x = 68∘
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Practice Set

Level 1: Find the supplement of 100°, 90°, 55°, and 125°.
Level 2: Two supplementary angles differ by 30°. Find their measures.
Level 3: Prove that two acute angles cannot be supplementary.

Answer Key

Supplement of 100° is 80°.
Supplement of 90° is 90°.
For difference 30°, angles are 75° and 105°.
Two acute angles cannot be supplementary as their sum is less than 180°.

Quick Reference

Supplementary angles sum to 180°.
Each angle is the supplement of the other.

Glossary

Supplementary Angles: Two angles whose sum is 180°.

Pairs of Lines

Lines can be classified based on their relationships:

Intersecting Lines: Lines that cross at a point.
Concurrent Lines: Three or more lines intersecting at a single point.

68∘ + 44∘ = 112∘



Parallel Lines: Lines in a plane that never meet, always equidistant.
Transversal: A line that intersects two or more lines at distinct points.

Angles Formed by Intersecting Lines

When two lines intersect, they form pairs of vertical angles which are equal.

Angles Formed by a Transversal

A transversal cutting two lines forms eight angles. Important angle pairs include:

Corresponding Angles: Same relative position at each intersection.
Alternate Interior Angles: Inside the lines, opposite sides of the transversal.
Alternate Exterior Angles: Outside the lines, opposite sides of the transversal.
Consecutive Interior Angles: Inside the lines, same side of the transversal,
supplementary.

Properties with Parallel Lines

Corresponding angles are equal.
Alternate interior angles are equal.
Consecutive interior angles are supplementary.

Worked Example

Given two parallel lines cut by a transversal, if one alternate interior angle is 70°, the other
is also 70°.

Practice Set



Level 1: Identify pairs of corresponding, alternate interior, and alternate exterior angles
in given diagrams.
Level 2: Given one angle, find all other angles formed by a transversal cutting parallel
lines.
Level 3: Prove that if corresponding angles are equal, the lines are parallel.

Answer Key

Corresponding angles equal when lines are parallel.
Alternate interior angles equal when lines are parallel.
Lines are parallel if corresponding angles formed by a transversal are equal.

Quick Reference

Transversal: line intersecting two or more lines.
Parallel lines never meet.
Corresponding and alternate interior angles are equal if lines are parallel.
Consecutive interior angles sum to 180° if lines are parallel.

Glossary

Transversal: A line intersecting two or more lines.
Corresponding Angles: Angles in the same relative position at intersections.
Alternate Interior Angles: Angles inside the lines on opposite sides of the transversal.
Consecutive Interior Angles: Angles inside the lines on the same side of the
transversal.

Checking for Parallel Lines

To verify if two lines are parallel, use the properties of angles formed by a transversal:

If corresponding angles are equal, the lines are parallel.



If alternate interior angles are equal, the lines are parallel.
If interior angles on the same side of the transversal are supplementary, the lines are
parallel.

Worked Example

Given two lines cut by a transversal with corresponding angles measuring 50°, the lines
are parallel.

Practice Set

Level 1: Given angle measures, determine if lines are parallel.
Level 2: Draw lines and a transversal, measure angles to verify parallelism.
Level 3: Prove that if interior angles on the same side of a transversal sum to 180°,
lines are parallel.

Answer Key

Equal corresponding angles imply parallel lines.
Equal alternate interior angles imply parallel lines.
Supplementary interior angles on the same side imply parallel lines.

Quick Reference

Equal corresponding or alternate interior angles indicate parallel lines.
Supplementary interior angles on the same side indicate parallel lines.

Glossary

Parallel Lines: Lines that never intersect.
Corresponding Angles: Equal angles in the same relative position.



Alternate Interior Angles: Equal angles inside parallel lines on opposite sides of a
transversal.
Supplementary Angles: Angles summing to 180°.


