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1. Thales Theorem (Basic proportionally theorem) 

          “If a straight line is drawn parallel to a side of a triangle,  
      then it devides the other two sides proportionally”. 

 
 

Data:- In     ABC , DE ǁ BC 

To prove :-   
஺஽஽஻  = ஺ாா஼ 

Constrution :- Jain  D,C and E,B  draw  EL ⟘ AB   and DN ⟘ AC 
         

Proof :- In     ADE  and     BDE  ஺𝑟௘𝑎 𝑜௙ ∆ ஺஽ா     ஺𝑟௘𝑎 𝑜௙ ∆ ஻஽ா   = భ మ ×஺஽×ா௅భమ×஽஻×ா௅     (A = 
ଵଶ × b × h) 

 ஺𝑟௘𝑎 𝑜௙ ∆ ஺஽ா   ஺𝑟௘𝑎 𝑜௙ ∆ ஻஽ா   = ஺஽஽஻  - (1) 
 ஺𝑟௘𝑎 𝑜௙ ∆ ஺஽ா      ஺𝑟௘𝑎 𝑜௙ ∆ ஼஽ா   = భ మ×஺ா×஽ெభమ×ா஼×஽ெ   (A = 

ଵଶ × b × h) 

 ஺𝑟௘𝑎 𝑜௙  ∆ ஺஽ா      ஺𝑟௘𝑎 𝑜௙  ∆ ஼஽ா   = ஺ாா஼  - (2) ⇒ 
஺஽஽஻ = ஺ா ா஼   (∆ܧܦܤ ≅  (Axiom -1)   (ܧܦܥ∆ 
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2. Converse of Thales Theorem -2 

   “If a straight line divides two sides of a triangle 
proportionally,  then the straight line is parallel to the third side”. 

 

                                  

 Data:- In     ABC , 
஺஽஽஻ = ஺ா ா஼  

To prove :-   DE ǁ BC 

Constrution :- DE ǁ BF  

 Proof :- In     ABC, DE ǁ BF  (Constrution) 

    ஺஽஽஻ = ஺ா ாி   (Thales Theorem) 

 ஺஽஽஻ = ஺ா ா஼  (Data) 

 ஺ாா஼ = ஺ா ாி  (Axiom -1) ⇒ EC = EF ⇒ Point F consides point C Hence  

DE ǁ BC    
 

 

 



98 

 

 

 

 

3. Theorem -3  (A.A Similarity Criterion) 

       “If two triangles are equiangular, then their corresponding 
sides are in proportion”. 

 
 

Data:- In     ABC and      DEF    
             BAC   =  EDF 

       ABC   = DEF 

To prove :-   
ࡱࡰ࡮࡭ = ࡲࡱ ࡯࡮ =  ࡰࡲ࡭࡯

Constrution :-  Mark point  G and H  on  AB and AC  such that  

 AG = DE  and  AH = DF   jain G and H .  

 Proof :- In     AGH and     DEF  

  AG = DE (Constrution) 

   GAH  =   EDF  (Data)      AH = DF  (Constrution) 
     AGH ≅    DEF  (SAS poslulate) ∴   AGH = DEF  (CPCT) 

ABC = DEF (Data) ⇒  AGH =  ABC (Axiom -1) ∴  GH ǁ BC (If corresponding angles are equal-lines are parallel)     

In      ABC   
஺஻஺ீ = ஻஼ ீு = ஼஺ு஺   (Corolary of Thales theorem) 

 Hence 
஺஻஽ா = ஻஼ ாி = ஼஺ி஽   (    AGH ≅  (ܨܧܦ       
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4. Theorem -4 

“ In a right angled traiangle, the perpendicular to the hypotenuse 
from the right angled vertex, divides the original triangle into 

two right angled triangles, each of which is similar to the orginal 

triangle” 

 

 

 Data:-⦜ ABC ,   ABC = 90° , BD ⟘ AC 

 To prove :-    ⦜ ABD ~ ⦜ BDC  ~ ⦜ ABC 

 

 Proof :- ⦜ ADB and  ⦜ ABC  

ADB  =  ABC = 90° (Data) 

BAD = BAC  (comman angle) ∴  ⦜ ADB ~ ⦜ ABC …….ሺ¡ ሻ   (equiangular triangle)  
  

 In ⦜ BDC  and ⦜ ABC  

  BDC  =  ABC = 90° (Data) 

   BCD =  BCA (comman angle) 

  ∴  ⦜ BDC ~ ⦜ ABC …….ሺ¡ ¡ ሻ   (equiangular triangle)  

 Now we have 

   ⦜ ADB ~ ⦜ BDC  ~ ⦜ ABC  (Axiom -1 and 2) 
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6. Theorem -6  Pythagoras Thearem 

“ In a right angled triangle, the square on the hypotenuse of in 

equal to the sum of the squares on the other two sides”. 

 
 

 Data:-  ⦜ ABC  ,   ABC = 90° 

To prove :-   ሺ࡯࡭ሻ𝟐 = 𝟐࡮࡭  + 𝟐࡯࡮ 
 

Constrution :- Draw  BD ⟘ AC  

 Proof :- In  ⦜ ABC  and ⦜ ADB  

  ABC =    ADB = 90° (Data and Constrution)  

  BAC =    BAD   (comman angle) 
    ⦜ ABC ~ ⦜ ADB   (equiangular triangle)  ஺஻஺஽ =  ஺஼஺஻    (A,A Criteria) ܤܣଶ = ሺܥܣሻሺܦܣሻ  - (1)   
In  ⦜ ABC  and   ⦜ BDC   

  ABC =  BDC = 90°  (Data and Constrution)  

  BCA =  BCD    (comman angle) 
  ⦜ ABC  ~ ⦜ BDC  (equiangular triangle)  ஻஼஽஼ = ஺஼஻஼      (A,A  Similarity Criteria) 

  ሺܥܤሻଶ = ሺܥܣሻሺܥܦሻ  - (2)   ܾ𝑦  ܽ݀݀𝑖݊݃ ͳ ܽ݊݀ ʹ ሺܤܣሻଶ + ሺܥܤሻଶ = ሺܥܣሻሺܦܣሻ +  ሺܥܣሻሺܥܦሻ  ሺܤܣሻଶ + ሺܥܤሻଶ = ሺܥܣሻሺܦܣ + ܥܣሻ          ሺܥܦ = ܦܣ + ሻଶܤܣሻ   ሺܥܦ + ሺܥܤሻଶ = ሺܥܣሻሺܥܣሻ ሺܤܣሻଶ + ሺܥܤሻଶ =  ሺܥܣሻଶ 
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5. Theorem -5  (Area of similar triangle) 

“ The areas of similar triangles are proportional to the squares  

of the carrespanding sides”. 

 
                     

 

 Data:-  In      ABC and      DEF UÀ¼À°è 

                    ABC    ~             DEF                     ஺஻ ஽ா = ஻஼ ாி = ஼஺ி஽             

To prove :-  
 ஽ாி   = ሺ஻஼ሻమሺாிሻమ∆  ݂݋ 𝑟݁ܽܣ      ஺஻஼∆  ݂݋ 𝑟݁ܽܣ

 Constrution :-  Draw AL ⟘ BC and DM ⟘ EF  

Proof :-  Compare     ALB  and      DME   

  ABL  = DEM  (Data) 

 ALB  =  DME = 90° (Constrution) ∴      ALB  ~        DME (equiangular triangle)  ஺௅஽ெ = ஺஻ ஽ா (A,A  Criteria)  ஺஻஽ா = ஻஼ ாி Data 

  ஺௅஽ெ = ஻஼ ாி   - 1 (Axiom -1) ஺𝑟௘𝑎 𝑜௙  ∆஺஻஼      ஺𝑟௘𝑎 𝑜௙  ∆஽ாி   = భ మ ×஻஼×஺௅భమ×ாி×஽ெ    (A = 
ଵଶ × b × h) ஺𝑟௘𝑎 𝑜௙  ∆஺஻஼      ஺𝑟௘𝑎 𝑜௙  ∆஽ாி  = ஻஼ாி × 

஺௅஽ெ   ஺𝑟௘𝑎 𝑜௙  ∆஺஻஼      ஺𝑟௘𝑎 𝑜௙ ∆஽ாி  = (
஻஼ாிሻ . ሺ஻஼ாிሻ  - ஺𝑟௘𝑎 𝑜௙  ∆஺஻஼    ஺𝑟௘𝑎 𝑜௙  ∆஽ாி  = ሺ஻஼ሻమሺாிሻమ 
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7. Converse of Pythagaras theorem – 7 

      “If the square on the longer  side of a triangle is equal to the 
sum of the squares on the other two sides, then those two sides 

contain a right angle”. 

            
 

Data:- In       ABC,  ܥܣଶ = ଶܤܣ  + ଶܥܤ 
 

 To prove :-      ABC = 90° 
Constrution :-   Draw a perpendicular on  AB at  B select  a point  D    

one it such that,  DB = BC  jain  A and D   

 Proof :- In  ⦜ ABD  

 ABD = 90° (Constrution) ܦܣଶ = ଶܤܣ  +  ଶ  (Pythagaras theorem)ܦܤ 

In ⦜ ABC    ܥܣଶ = ଶܤܣ  + ଶܦܣ ⇒ ଶ Dataܥܤ  =  ଶܥܣ 
   AD = AC 

In  ⦜ ABD  and ⦜ ABC   

AD = AC   BD = BC (Constrution) 

AB = AB (common side) 

      ABD  ≅      ABC (SSS Pastulate) 

 ⇒   ABD =  ABC = 90°   (CPCT) 

ABC = 90°     
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8. theorem  

      The tangents drawn from an external point to a circle. 

   a)  are equal 

     b) subtend equal angles at the centre 

     c) are equally indined to the line joinging the centre and  

         the external point. 
  

 
                                  

Data:-  The circle having the ‘O’  and centre ‘P’ is an external point 
            ‘PA’ and ‘PB’ are the tangents from external point ‘P’  
             To the given circle join  OA, OB and OP 

To prove :-   a) PA = PB 

                   b)  AOP =  BOP 

                   c)  APO =  BPO 

Proof :- In a      AOP  and     BOP UÀ¼À°è 

OP = OB  ( Radi of same circle ) 

 OAP  = OBP = 90°  (Radius drown point of contact is prependiacular  

                                                       to tangent ) (right angle)  

OP = OP (common side) ∴     AOP  ≅      BOP  (RHS postulate) ∴  a) PA = PB ( C.P.C.T) 

   b)  AOP =  BOP 

     c)  APO =   BPO      
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