
Teacher guidance
Basic angle rules

Key focus

This objective consolidates four fundamental angle relationships: angles on a straight line sum
to 180◦, angles around a point sum to 360◦, vertically opposite angles are equal, and angles in
a triangle sum to 180◦. These rules form the foundation for all subsequent geometry work and
enable students to solve complex angle problems by applying these basic principles systemati-
cally.

Suggested teaching sequence

1. Angles on a straight line: Begin with a protractor and straight line. Show how an angle and
its supplement on the line sum to 180◦. Have students measure and verify with multiple
examples.

2. Calculate missing angles: Given one angle on a line, students calculate the other using the
180◦ rule. Start with obvious pairs (90° and 90°), then introduce non-obvious angles.

3. Extend to multiple angles: Show three or more angles on a line and demonstrate that they
still sum to 180◦.

4. Angles around a point: Draw a point with multiple rays emanating. Measure all angles using
a protractor to demonstrate they sum to 360◦. Relate this to a full rotation.

5. Vertically opposite angles: Draw two intersecting straight lines. Mark and measure the oppo-
site angles. Show they are equal. Explain this using the straight line rule: if two angles on a
line sum to 180◦, and the adjacent angles on the other line also sum to 180◦, then vertically
opposite angles must be equal.

6. Triangle angle sum: Using cardboard triangles, tear off the three corners and arrange them on
a straight line to show they form a straight angle (180◦). Verify with protractor measurements
on drawn triangles.

7. Solve multi-step problems: Combine the rules to solve problems. For example: “In triangle
ABC, angle A is 60◦ and angle B is 70◦. Find angle C.” Then extend: “What is the exterior angle
at C?”

8. Link to exterior angle theorem: Show that an exterior angle of a triangle equals the sum of
the two remote interior angles.

Core examples to model

• Angles on a line: If one angle is 65◦, the other is 180◦ − 65◦ = 115◦.

• Angles around a point: Four equal angles around a point are each
360◦

4
= 90◦.

• Vertically opposite: If two lines intersect and one angle is 75◦, then the opposite angle is also
75◦, and the adjacent angles are 180◦ − 75◦ = 105◦.

• Triangle angles: In a triangle with angles 50◦, 60◦, and x, we have 50 + 60 + x = 180, so
x = 70◦.

• Combining rules: Two lines intersect. One angle is (2x)◦ and an adjacent angle is (3x − 20)◦.
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Since they sum to 180◦: 2x + 3x − 20 = 180, so 5x = 200, and x = 40.

• Ratio problems: A triangle’s angles are in the ratio 1 : 2 : 3. The sum is 1 + 2 + 3 = 6 parts.
Each part is

180◦

6
= 30◦. The angles are 30◦, 60◦, and 90◦.

Watch for

• Forgetting the sum values: Students may not remember whether angles sum to 180◦ or 360◦.
Use physical demonstrations (straight line vs. full rotation) to embed this conceptually.

• Confusing vertically opposite with adjacent: Clarify that adjacent angles are supplementary
(180◦) while opposite angles are equal.

• Triangle angle sum errors: Students sometimes assume angles must be acute or forget that a
triangle can have one obtuse angle (but not two).

• Measurement errors: When using protractors, small measurement errors can prevent sums
from reaching exactly 180◦ or 360◦. Discuss rounding and measurement tolerance.

• Angle notation confusion: Ensure students correctly identify which angles are being refer-
enced in word problems. Use diagrams liberally.

• Assuming angles must be whole numbers: Some angles will be irrational or non-integer. Ac-
cept decimal and fractional answers.

Checks for understanding

• Can students recall and apply the angle sums: 180◦ on a line, 360◦ around a point, 180◦ in a
triangle?

• Can they calculate a missing angle given others on a line?

• Can they identify vertically opposite angles and explain why they’re equal?

• Can they find missing angles in a triangle given the other two?

• Can they solve multi-step problems involving more than one rule?

• Can they explain why certain angle configurations are impossible (e.g., a triangle with two 100◦
angles)?

• Do they understand the relationship between exterior and interior angles of a triangle?

manamaths.co.nz

https://manamaths.co.nz/

