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In this session, we started with a prior knowledge check. Students discussed the definition of an
angle and recalled different types of angles such as acute, obtuse, right, straight, and reflex angles.
We also discussed how to label angles and why a full turn is equal to 360◦.

We then introduced the idea of the converse of a statement through simple examples to build
understanding of logical reasoning.

Next, we considered the following claim:
Claim: If an obtuse angle is bisected, then the two angles formed are acute.
Proof:
Let ∠AOB be an obtuse angle. Let OC be the bisector of ∠AOB. Since OC is the bisector,

we have
∠AOC = ∠BOC
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Also, since ∠AOB is obtuse, 0 < ∠AOC < 180◦. Therefore, we have

0 < ∠AOC + ∠BOC < 180◦

So,
0 < 2∠AOC < 180◦

0 < ∠AOC < 90◦

Hence, ∠AOC is acute. Similarly, ∠BOC is also acute. Therefore, both angles formed are
acute.

A straight line represents a half turn, which is equal to 180◦. This implies that if a ray stands
on a straight line, the adjacent angles formed add up to 180◦. We also discussed the converse: if
the sum of two adjacent angles is 180◦, then the non-common arms form a straight line.

Claim: When two straight lines intersect, vertically opposite angles are equal.
Proof:
Let two straight lines AB and CD intersect at a point O.
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Let ∠AOC and ∠BOD be vertically opposite angles.
Since AB is a straight line,

∠AOC + ∠COB = 180◦

Since CD is a straight line,
∠COB + ∠BOD = 180◦

From the above equations,
∠AOC = ∠BOD

Hence, vertically opposite angles are equal.

Parallel Lines
These ideas are based on axioms.

Euclid’s Fifth postulate states that if a line intersects two lines forming interior angles on one
side that add up to less than 180◦, then the two lines will meet on that side when extended.

From this, we conclude that if the interior angles add up to 180◦, then the lines will not meet
even when extended. Such lines are called parallel lines.

We introduced the following terms: co-interior angles, corresponding angles, and alternate
interior angles.
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If parallel lines are cut by a transversal, then co-interior angles add up to 180◦.

Claim 1: When parallel lines are cut by a transversal, corresponding angles are equal.

Claim 2: When parallel lines are cut by a transversal, alternate interior angles are equal.
The proofs of claims 1 and 2 are straightforward.

Questions for discussion

1. Can we assume any one of the above statements as an axiom and prove the others? In other
words, are these three statements are equivalent?

2. What conditions must be satisfied for two given lines to be parallel?
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Exercise
At the end of the session, students worked on the following problems.

1. In the adjoining figure, OD is the bisector of ∠AOC and OE is the bisector of ∠BOC. Also,
OD ⊥ OE. Show that points A, O, and B are collinear.
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2. In the adjoining figure, AB ∥ CD. If ∠APQ = 50◦ and ∠PRD = 127◦, find x and y.

A B

C D

P

Q R

y

x

50◦

127◦

3. Prove that the sum of interior angles of a triangle is 180◦.

4. Prove that an exterior angle of a triangle is equal to the sum of the opposite interior angles.

5. Prove that lines which are perpendicular to the same line are parallel to each other.

6. In the adjoining figure, AB ∥ CD and EF ⊥ CD. If ∠GED = 126◦, find ∠AGE, ∠GEF ,
and ∠FGE.
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the adjoining figure, BA ∥ ED and BC ∥ EF . Show that ∠ABC = ∠DEF .
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