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Euclid described the following axioms and postulates. An axiom is a statement which is strongly self-
evident. A “postulate,” on the other hand, is simply postulated, i.e.. , it is assumed to be true:

Euclid՚s Axioms
Things which are equal to the same thing are also equal to one another.

If equals are added to equals, the whole are equal.

If equals be subtracted from equals, the remainders are equal.

Things which coincide with one another are equal to one another.

The whole is greater than the part.

Euclid՚s Postulates
A straight-line segment can be drawn joining any two points.

Any straight-line segment can be extended inde�initely in a straight line.

Given any straight-line segment, a circle can be drawn having the segment as radius and one
endpoint as center.
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All right angles are congruent.

If two lines are drawn which intersect a third in such a way that the sum of the inner angles on one
side is less than two right angles (  ) , then the two lines inevitably must intersect each other on
that side if extended far enough. This postulate is equivalent to what is known as the parallel
postulate. In the below �igure ∠ ∠  , thus the lines intersect on that side.
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Q-3 Consider the two ‘postulates’ given below:

1. Given any two distinct points A and B, there exists a third point C which is in between A and B.

2. There exist at least three points that are not on the same line.

Do these postulates contain any unde�ined terms? Are these postulates consistent? Do they follow
from Euclid՚s postulates? Explain.

Solution:

Yes, the postulates contain the terms point and line which are not de�ined by the postulates
themselves but are evident. These ‘postulates’ do not follow from Euclid՚s postulates.

I. That the given two points A and B, there is a point C lying on the line in between them. This
postulate follows from Euclid՚s postulates that a line can be drawn between two points and we know
that there are in�inite number of points on a line.

Note that this says that there are in�inite many points on a line. Or in other words an ideal point is
in�initely small.

II. That given A and B, we can make a C not lying on the line through A and B. This follows from the
Euclid՚s postulate that, “given any straight-line segment, a circle can be drawn having the segment as
radius and one endpoint as center.” Now assume that A and B are diameter of these circle. Then any
other point on the circle (except A and B) will not be on line segment AB.
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Q-4 If point C lies between two points A and B such that AC = BC, then prove that AC =  AB. Explain

by drawing the �igure.

Solution:

According to Euclid՚s axioms “Things which coincide with one another are equal to one another.”

Now since C lies between points A and B AC and CB will coincide and hence AC = BC. Also, we know
that AC + BC = AB. Since BC = AC we can write, AC + AC = AB, that is 2 AC = AB or AC =  AB

Q-5 In Question 4, point C is called a mid-point of line-segment AB. Prove that every line-segment
has one and only one mid-point.

Solution:

We know that 

Let D be another mid-point of AB. Then,  equation (ii)

Subtracting the above two equations,  , we can do this because of Euclid՚s
axioms “If equals be subtracted from equals, the remainders are equal.”

Since  and  , therefore we get DC =-DC. 
 . In other words, C and D coincide.

Q-6 In the following �igure, if  , then prove that 
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Solution:

Given,  and  point B is within the line segment AC.

Also  since point C lies between B and D

Now, substituting equation (2) and (3) in equation (1) , we get

 (subtracting both sides by BC)

Hence, 

Q-7 Why is Axiom 5, in the List of Euclid՚s Axioms, Considered a ‘Universal
Truth’ ? (Note That the Question is Not About the 5th Postulate)
Solution:

The 5th axiom is “The whole is always greater than the part.” The whole is greater than the part,
could be interpreted as a de�inition of “greater than.” To say one magnitude B is a part of another A
could be taken as saying that A is the sum of B and C for some third magnitude C, the remainder.
Symbolically, A > B means that there is some C such that A = B + C. Here B and C are “parts” of A and
A is the “whole.” The order or “greater than and less than” are the basic universal truths of the
nature.


