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CHAPTER 5
INTRODUCTION TO EUCLID’S GEOMETRY

Points to Remember :
1. A point, a line and a plane are concepts only and these terms are taken as undefined.
2. Axioms (or Postulates) are assumptions which are self evident truths.
3. Theorems are the statements which are proved, using axioms, previously proved statements and

deductive reasoning.
4. Some of Euclid’s axioms were:

(a) Things which are equal to the same thing are equal to one another.
(b) If equals are added (or subtracted) to / from equals, the wholes / remainders are equal.
(c) The whole is greater than the part.
(d) Things which are double of the same things are equal to one another.

5. Euclid’s Five Postulates:
Postulate 1: A straight line may be drawn from any one point to any other line.
Postulate 2: A terminated line can be produced indefinitely.
Postulate 3: A circle can be drawn with any center and any radius.
Postulate 4: All right angles are equal to one another.
Postulate 5: If a straight line falling on two straight lines makes the interior angles on the same side of it
taken together less than two right angles, then the two straight lines, if produced indefinitely, meet on
that side on which the sum of angles is less than two right angles.

6. Two equivalent versions of Euclid’s fifth Postulate:
(a) Play fair axiom:

  “Through a given point, not on the line, one and only one line can be drawn parallel to a given line.”

(b) Two distinct intersecting lines cannot be parallel to the same line.

ILLUSTRATIVE EXAMPLES

Example 1. Prove that an equilateral triangle can be constructed on any given line segment.
Solution. Draw a line segment, says PQ. Using

Euclid’s postulate 3, draw a circle with
center P and radius PQ. Again, we draw
another circle with center Q and radius QP.
The two circles meet at a point, says R.
Join P to R and Q to R. now, in  PQR,
PQ = PR and PQ = QR. So, by axiom 4, we
get PQ = QR = PR.
Hence, PQR is an equilateral triangle.
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Example 2. If a point C lies between two points A and B such that AC = BC, then prove that AC = 
2
1

 AB.

Solution. Since, C lies between AB.
        AB = AC + BC (  by addition axiom)
       AB = AC + AC ( AC = BC)
       AB = 2AC

       AC = 
2
1

 AB.

which prove the result.
Example 3. Let point C be a mid-point of line segment AB. Prove that every line segment has one and only

one mid-point.
Solution. Let if possible, D be another mid-point of AB.

  AD = DB ....(1)
But, it is given that C is the mid-point of AB.
   AC = CB ...(2)
Subtracting (1) from (2), we get

 AC – AD = CB – DB
  DC = – DC
  2DC = 0  DC = 0
       C and D must coincides.
Thus, every line segment has one and only one mid-point.

Example 4. In figure, if AC = BD, then prove that AB = CD.
Solution.   AC = BD ...(1)  (   given )

Also, AC = AB + BC ...(2)
(   point B lies between A and C)         

and, BD = BC + CD ...(3)
(   point C lies between B and D)

Substituting for AC and BD from (2) and (3) in (1),
We get,  AB + BC= BC + CD
 AB + BC – BC = BC + CD – BC (   subtracting BC both sides)
 AB = CD
Hence proved.

Example 5. Which of the following statements are true and which are false? Give reasons for your answers.
(i) Only one line can pass through a single point.
(ii) There are infinite number of lines which pass through two distinct points.
(iii) A terminate line can be produced indefinitely on both sides.
(iv) If two circles are equal, then their radii are equal.
(v) In figure, if AB = PQ and PQ = XY then AB = XY.

                                       —NCERTT

Solution. (i) False, since, through a point infinite number of lines may be drawn.
(ii) False, since one and only one line can pass through two distinct points.
(iii) True, since a line can be produced infinitely on both the ends.
(iv) True, since two circles will be equal only when their radii are the same.
(v) True, since AB = PQ, PQ = XY AB = XY. (By transitive property)
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PRACTICE EXERCISE
1. What is the difference between axiom and a theorem?
2. Give any three axioms given by Euclid.
3. What are Euclid’s five postulates?
4. State Play fair’s axiom.
5. Give two equivalent versions of Euclid’s fifth postulate.
6. If P,Q and R are three points on a line, and Q lies between P and R, then prove that PQ + QR = PR.
7. Prove that an equilateral triangle can be constructed on any given segment.
8. Prove that, “Two distinct lines cannot have more than one point in common.”
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