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Key Concepts

Euclid and His Work

Euclid, the Greek mathematician (c. 300 BCE), wrote

"The Elements”

, one of the most influential works in mathematics. He organized geometry using axioms, postulates, and theorems.
Euclidean Geometry

Euclid defined basic geometrical terms like

point

(that which has no part),

line

(breadthless length),

straight line

(a line that lies evenly with the points on itself),

surface

(that which has length and breadth only).

Euclid's Axioms

Axioms

are self-evident truths. (1) Things equal to the same thing are equal. (2) If equals are added to equals, wholes are equal.
(3) If equals are subtracted from equals, remainders are equal. (4) Things coinciding with each other are equal. (5) The
whole is greater than the part. (6) Things double the same thing are equal. (7) Things halves of the same thing are
equal.

Euclid's Postulates

Postulate 1:

A straight line can be drawn from any point to any other point.

Postulate 2:

A terminated line can be extended indefinitely.

Postulate 3:

A circle can be drawn with any center and radius.

Postulate 4:



All right angles are equal.

Postulate 5 (Parallel Postulate):

If a transversal falls on two lines such that interior angles sum to less than 1807, the lines meet on that side.
Equivalent Versions

Through a point not on a line, there is exactly one line parallel to the given line (Playfair's axiom). This is equivalent to
Euclid's fifth postulate.

Important Formulas

Axiom 1

Things equal to same thing are equal

Axiom 5

The whole is greater than the part

Postulate 1

Line through any two points

Postulate 3

Circle with any center and radius

Postulate 5

Parallel postulate (unique parallel line)

Solved Examples

Example 1:

If x =y and y = z, what can you conclude?

Solution:

By Euclid's Axiom 1 (things equal to same thing are equal),

X=z

Example 2:
If AC = BD, prove AB = CD using Euclid's axioms.
Solution:

AC = BD. Subtracting BC from both: AC-BC=BD-BC =>

AB =CD

(Axiom 3).

Example 3:

State Euclid's fifth postulate.

Solution:

If a straight line falling on two straight lines makes interior angles on same side less than 1807, the two lines will meet on
that side.

Practice Questions

Ifa=bandc=d, prove a+c=b+dusing Euclid's axioms.

Explain why Euclid's postulate 5 is considered the "parallel postulate".

Prove that an equilateral triangle can be constructed on any line segment.
Can two lines have more than one point in common? Explain.

What is the difference between an axiom and a postulate in Euclid's system?
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