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Chapter 5: INtrODUCtION tO eUCLID’S GeOMetrY 

YOUr ULtIMate GUIDe tO MaSterING the FOUNDatIONS OF MatheMatICS 

 

 

1. Historical Development and Ancient Geometry 

Geometry in Ancient India and World 

• Extensive use in the Indus Valley Civilization (3000 BCE): 

• Parallel roads, drainage systems, proportional brick construction 

(4 : 2 : 1 ratio), reflecting practical geometry in daily city planning. 

• Houses of different shapes and sizes shown mastery over 

measurement and arithmetic. 

• The Sulbasutras (800–500 BCE): 

• Manuals for altar construction using squares, circles, rectangles, 

triangles, trapeziums. 

• Shriyatra (from Atharvaveda): Building nine interwoven isosceles 

triangles to form 43 triangles. 

• Transmission of geometric knowledge: 

• Oral, palm-leaf records, no formal systematic study in most 

ancient cultures. Babylonia/Egypt applied geometry practically 

(land, buildings), whereas Greeks focused on reasoning, proofs, 

and deduction. 
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2. Transition to Deductive Geometry: From Practice to Logic 

• Thales (640–546 BCE) created first logical proof: “A circle is bisected by 

its diameter.” 

• Pythagoras, student of Thales, expanded geometric knowledge with 

new theorems. 

• Euclid systematised geometry by logical progression, creating axioms, 

postulates, and a reasoned structure. 

• Geometry shifted from practical art to a pure science based on logical 

deduction. 

 

3. Key Concepts and Definitions (NCERT Aligned) 
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4. Euclid’s Method: Definitions, Axioms, Postulates 

Why Definitions Matter 

• Precise definitions (point, line, plane, etc.) prevent confusion and form 

the basis for arguments. 

• Undefined terms: Point, line, plane—used by describing their 

properties, not strict definitions. 

Axioms (Common Notions—Universal Truths) 
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5. Euclid’s Five Postulates (Heart of Geometry) 

 

Equivalent Versions: 

• Through a point not on a line, only one line can be drawn parallel to it. 

• Two distinct intersecting lines cannot be parallel to the same line. 

 

 

6. Logical Flow: Structure of Geometric Reasoning 

• From definitions, build up with axioms and postulates. 

• All proofs follow: Definitions → Known truths (axioms/postulates) → 

Deductions → Theorems → Proofs. 

 

 

7. Equivalent Versions (Advanced Insight) 
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• Fifth postulate: Through a given point not on a line, only one line 

parallel to the given line can be drawn. 

• Playfair’s Axiom is another form: Non-intersecting lines are parallel. 

 

 

8. Theoretical Insights and NCERT Highlights 

• “Some terms (point, line, plane) remain undefined, but their properties 

underpin all geometry.” 

• “Reasoning and proof make geometry pure logic, not just drawing or 

measurement.” 

• “Parallel postulate ensures uniqueness, structure, and forms basis for 

exploring curved surfaces and advanced geometry.” 

 

 

9. Practice Questions (NCERT-inspired, Expanded for Deep 

Learning) 

Section A: Definitions and Properties 

1. Define 'Point' and 'Line' and illustrate with diagrams. 

2. What is a 'Plane'? Give two daily life examples. 

3. How does a 'Line segment' differ from a 'Ray'? Use examples. 

Section B: True/False and Reasoning 
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1. There are infinitely many lines through two points. (Justify.) 

2. If equals are added to equals, the wholes are equal. (State an example.) 

Section C: Diagrammatic and Construction 

1. Draw two intersecting lines and label their intersection. 

2. Through a point not on a line, construct a parallel using ruler and 

compass. 

Section D: Advanced Logical Reasoning 

1. Prove: "The whole is greater than the part" using a geometric figure. 

2. Why does Euclid’s fifth postulate matter? Give an example with a 

transversal. 

Section E: Application/Real-World 

1. Why did the Indus Valley use bricks in 4:2:1 ratio? 

2. Find two historical uses of geometry in ancient constructions or rituals. 

 

 

10. Common Mistakes & Exam Alerts 

• Mixing up 'lines' (infinitely long) vs. 'line segments' (finite). 

• Attempting to 'prove' axioms—remember, they are foundational 

assumptions. 

• Ignoring diagram accuracy: Mislabeling or skipping essential points can 

lose marks. 
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• Forgetting measure units in written answers (length, area, etc.). 

• Failing to connect postulates to construction steps or diagrams. 

 

 

 

 

 

11. Geometric and Reasoning Problems with Solutions 

 

Question 4: 

If a point C lies between two points A and B such that AC = BC, then prove 

that 𝑨𝑪 =
𝟏

𝟐
𝑨𝑩. Explain by drawing the figure. 

Solution: 

Let A, C, and B be points on a straight line, with C between A and B. 

Given: 𝑨𝑪 = 𝑩𝑪 

By the segment addition property, 

𝑨𝑩 = 𝑨𝑪 + 𝑪𝑩 

Since 𝑨𝑪 = 𝑩𝑪, 

𝑨𝑩 = 𝑨𝑪 + 𝑨𝑪 = 𝟐 × 𝑨𝑪 

Thus, 

𝑨𝑪 =
𝑨𝑩

𝟐
 

Therefore, 𝑨𝑪 =
𝟏

𝟐
𝑨𝑩 

This shows that C divides AB into two equal parts, i.e., C is the midpoint. 
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Question 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: 

Let AB be a line segment. The midpoint C is a point on AB such that 𝑨𝑪 = 𝑪𝑩. 

Suppose another midpoint D exists such that 𝑨𝑫 = 𝑫𝑩 and 𝑫 ≠ 𝑪. 

Since AB is a straight line, there can be only one point which divides AB into 

two segments of equal length. 

If there were two distinct midpoints C and D, it would mean the same 

segment is divided into two equal halves at two different points, which is only 

possible if AB has length zero (not possible 

for a segment). 

Thus, by definition and properties of 

distances on a line, every line segment has 

one and only one midpoint. 

 

Question 6: 

In Fig. 5.10, if AC = BD, then prove that AB = CD. 

Solution: 

Let points A, B, C, D be collinear in order, and suppose AC = BD. 

Let AB = x, BC = y, CD = z. 

By the segment addition property: 

AC = AB + BC = x + y 

BD = BC + CD = y + z 

Given: AC = BD, so 
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x + y = y + z 

Subtract y from both sides: 

x = z 

Therefore, AB = CD.  

 

12. Summary Table:  

 

Benefits of StudyBee for Students  

• Expertly crafted notes detailed enough for deep understanding. 

• Over 1000 students have achieved 20% grade improvement.  
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• Instant downloadable PDFs and mobile-friendly materials.  

• Exclusive practice quizzes tailored to the latest CBSE syllabus.  

• Visit www.studybee.tech for the best academic resources. 


