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10th Mathematics THEOREM PRROFS 

 

BASIC PROPORTIONALITY THEOREM (Thales Theorem)  

If a straight line is drawn parallel to one side of a triangle then it divides the other two sides 

proportionally 

 

Data :  In ∆𝐴𝐵𝐶 

           𝐷𝐸 ∥ 𝐵𝐶 

To  Prove :                          𝐴𝐷𝐷𝐵 =  𝐴𝐸𝐸𝐶 

Construction :  Join D, C and E, B 

 

 

Proof:  

STATEMENT REASONS 

 ∆𝐴𝐷𝐸∆𝐵𝐷𝐸 =  12  𝑋 𝐴𝐷 𝑋 𝐸𝐿12  𝑋 𝐷𝐵 𝑋 𝐸𝐿 ∆𝐴𝐷𝐸∆𝐵𝐷𝐸 =  𝐴𝐷𝐷𝐵 ∆𝐴𝐷𝐸∆𝐶𝐷𝐸 =  12  𝑋 𝐴𝐸 𝑋 𝐷𝑀12  𝑋 𝐸𝐶 𝑋 𝐷𝑀 ∆𝐴𝐷𝐸∆𝐶𝐷𝐸 =  𝐴𝐸𝐸𝐶 𝐴𝐷𝐷𝐵 =  𝐴𝐸𝐸𝐶 

 

A = ½ x b x h 
 

 

 

 

 

 

 

 

 ∆𝐵𝐷𝐸 =  ∆𝐶𝐷𝐸 

and Axiom - 1 
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Theorem (AA Similarity Criterion) 

 

Statement: If two triangles are equiangular then their corresponding sides are 

Proportional 

 

Data : In ∆𝐴𝐵𝐶 𝑎𝑛𝑑 ∆𝐷𝐸𝐹 

           ∠𝐵𝐴𝐶 =  ∠𝐸𝐷𝐹 

          ∠ 𝐴𝐵𝐶 =  ∠𝐷𝐸𝐹 

            To  Prove : 
𝐴𝐵𝐷𝐸 =  𝐵𝐶𝐸𝐹 =  𝐶𝐴𝐹𝐷 

Construction : Mark Points G and H on AB and AC such that AG = DE and AH = 

DF, Join G and H 

 

Proof:  

 

STATEMENT 

 

Compare ∆𝐴𝐺𝐻 𝑎𝑛𝑑 ∆𝐷𝐸𝐹 

AG = DE ∠𝐺𝐴𝐻 =  ∠𝐸𝐷𝐹 
AH = DF ∆𝐴𝐺𝐻 ≅  ∆𝐷𝐸𝐹 ∠𝐴𝐺𝐻 =  ∠𝐷𝐸𝐹 

But ∠𝐴𝐵𝐶 =  ∠𝐷𝐸𝐹 ⟹  ∠𝐴𝐺𝐻 =  ∠𝐴𝐵𝐶 

GH ∥ 𝐵𝐶 

In  ∆𝐴𝐵𝐶 𝐴𝐵𝐴𝐺 =  𝐵𝐶𝐺𝐻 =  𝐶𝐴𝐻𝐴 

Hence 
𝐴𝐵𝐷𝐸 =  𝐵𝐶𝐸𝐹 =  𝐶𝐴𝐹𝐷 

 

 

REASONS 

 

Construction 

Data 

Construction  

SAS Postulate 

CPCT 

Data 

Axiom 1 

If corresponding angles are equal then lines are ∥ 

Third corollary to Thales Theorem 

 ∆𝐴𝐺 𝐻 ≡  ∆𝐷𝐸𝐹 
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Theorem (Area of Similar Triangles) 

Statement: The areas of similar triangles are proportional to the squares of the corresponding 

sides 

 

Data:  ∆𝐴𝐵𝐶 ~ ∆𝐷𝐸𝐹 

           
𝐴𝐵𝐷𝐸 =  𝐵𝐶𝐸𝐹 =  𝐴𝐶𝐷𝐹 

           To Prove: 𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝐷𝐸𝐹 =  𝐵𝐶2𝐸𝐹2 

Construction: Draw AL ⊥ 𝐵𝐶 𝑎𝑛𝑑 𝐷𝑀 ⊥ 𝐸𝐹 

 

Proof:  

 

STATEMENT 

 

Compare  ∆𝐴𝐿𝐵 𝑎𝑛𝑑 ∆𝐷𝑀𝐸 ∠𝐴𝐵𝐿 =  ∠𝐷𝐸𝑀 ∠𝐴𝐿𝐵 = 𝐷𝑀𝐸 = 900
 ∆𝐴𝐿𝐵 ~ ∆𝐷𝑀𝐸 𝐴𝐿𝐷𝑀 =  𝐴𝐵𝐷𝐸          𝐴𝐿𝐷𝑀 =  𝐴𝐵𝐷𝐸 

But 
BCEF =  ABDE 𝐴𝐿𝐷𝑀 =  𝐵𝐶𝐸𝐹 

Area of ABC = ½ x BC x   AL 

Area of DEF = ½  x EF  x  DM 𝐴𝑟𝑒𝑎 𝑜𝑓 𝐴𝐵𝐶𝐴𝑟𝑒𝑎 𝑜𝑓 𝐷𝐸𝐹 =  12 𝑋 𝐵𝐶 𝑋 𝐴𝐿12 𝑋 𝐸𝐹 𝑋 𝐷𝑀 =  𝐵𝐶 𝑋 𝐴𝐿𝐸𝐹 𝑋 𝐷𝑀 

Now 
𝑎𝑟(∆𝐴𝐵𝐶)𝑎𝑟 (∆𝐷𝐸𝐹) =  𝐵𝐶 𝑋 𝐴𝐿𝐸𝐹 𝑋 𝐷𝑀 

= (𝐵𝐶𝐸𝐹) X ( 𝐴𝐿𝐷𝑀) 

= 
𝐵𝐶𝐸𝐹 𝑋 𝐵𝐶𝐸𝐹 

= 
𝐵𝐶2𝐸𝐹2 𝑎𝑟 (∆𝐴𝐵𝐶)𝑎𝑟 (∆𝐷𝐸𝐹) =  𝐵𝐶2𝐸𝐹2 

From data 
𝐴𝐵𝐷𝐸 =  𝐵𝐶𝐸𝐹 =  𝐴𝐶𝐷𝐹 𝑎𝑟 (∆𝐴𝐵𝐶)𝑎𝑟 (∆𝐷𝐸𝐹) =  𝐴𝐵2𝐷𝐸2 =  𝐵𝐶2𝐸𝐹2 =  𝐴𝐶2𝐷𝐹2 

REASONS 

 

Data 

Construction 

 

AA Criteria 

 

 

Data 

 

Transitive property 

 

 

 

 

 

 

 

 

 𝐴𝐿𝐷𝑀 =  𝐵𝐶𝐸𝐹 is proved 
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PYTHAGORS THEOREM 

Statement: In a right angled triangle the square of the hypotenuse is equal to the sum of 

the squares of the other two sides 

 

Data: ∆𝐴𝐵𝐶 ∠𝐵𝐴𝐶 = 90° 

To Prove: AB
2
 + BC

2
 = CA

2
 

Construction: Draw BD ⊥ 𝐴𝐶 

Proof:  

STATEMENT 

 

Compare ∆𝐴𝐵𝐶 𝑎𝑛𝑑 ∆𝐴𝐷𝐵 ∠𝐴𝐵𝐶 = ∠𝐴𝐷𝐵 = 90° ∠𝐵𝐴𝐷 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 ∆𝐴𝐵𝐶 ~ ∆𝐴𝐷𝐵 𝐴𝐵𝐴𝐷 =  𝐴𝐶𝐴𝐵 

AB
2
 = AC . AD --------- (1) 

Compare ∆𝐴𝐵𝐶 𝑎𝑛𝑑 ∆𝐵𝐷𝐶 ∠𝐴𝐵𝐶 = 𝐴𝐷𝐵 = 90° ∠𝐴𝐶𝐵 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 ∆𝐴𝐵𝐶 ~ ∆𝐵𝐷𝐶 𝐵𝐶𝐷𝐶 =  𝐴𝐶𝐵𝐶 

BC
2
 = AC . DC --------- (2) 

By adding (1) and (2) we get 

AB
2
 + BC

2
 = (AC.AD) + 

(AC.DC) 

AB
2
 + BC

2
 = AC (AD + DC) 

AB
2
 + BC

2
 = AC. AC  

AB
2
 + BC

2
 = AC

2
 

 

REASONS 

 
 

Data and Construction 

 

Equiangular triangles 

 

AA Similarity Criteria 

 

 

Data and Construction 

 

Equiangular triangles 

 

AA Similarity criteria 

 

 

 

 

 

(AD + DC = AC) 
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TANGENTS FROM EXTERNAL POINT 

Statement: The tangents drawn from an external point to a circle 

1. Are equal 

2. Subtend equal angles at the centers 

3. Are equally inclined to the line joining the centre and the 

external point 

 

Data: A is the centre of the circle, B is an external point, BP and BQ 

are the tangents, AP, AQ and AB are joined 

 

To Prove:  

 

1. BP = BQ 

2. ∠𝑃𝐴𝐵 =  ∠𝑄𝐴𝐵 

3. ∠𝑃𝐵𝐴 = 𝑄𝐵𝐴 

 

Proof: 

 

STATEMENT 

 

In ∆𝐴𝑃𝐵 𝑎𝑛𝑑 ∆𝐴𝑄𝐵 

AP = AQ ∠𝐴𝑃𝐵 = 𝐴𝑄𝐵 = 90° 
Hyp AB = Hyp AB ∆𝐴𝑃𝐵 ≅  ∆𝐴𝑄𝐵 
1. BP = BQ 

2. ∠𝑃𝐴𝐵 =  ∠𝑄𝐴𝐵 

3. ∠𝑃𝐵𝐴 = 𝑄𝐵𝐴 
 

REASONS 

 

Radii of same circle 

Radius drawn at the point of contact is 

perpendicular to the tangent 

Common side 

RHS Postulate 

CPCT 
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