
 

 

  

 |  



2                                           : http://arime.org/                                   : arime.org@gmail.com 

 
 

                                      
 
                                                                                    ,        
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1.                                   

                                        (Triangle Shape)                      .              

          ,                   ,                                         . ಈ     

                                          . 

 

   

 

                                                        ಈ                    . 

                , 

                         ,                          (planar)       

             (triangle). 
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          ’     ’                       ಈ                   (                

             )               . 

 

                         ABC             AB, BC      CA                       

         . 

                                                  .              α                     . 

          ∠ABC                      .                    B                            

                    . 

 

                  : 

ಈ  ABC                             . 

 

    (Side):                                                         . 

     (Vertex):                                                    . 

http://arime.org/wp-content/uploads/2016/09/Image1-Tr.png
http://arime.org/wp-content/uploads/2016/09/Image4-Tr.png
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      /       (Angle):                                                                        

               . 

         (Perimeter):                                               . 

         (Median Line):                    (Vertex)                                    

                       .             ABC        C                     AB       M    

     CM                         . 

      (Altitude / Height):                    (Vertex)                               

                             . 

     (Base):                                               . 

 

             : 

                                                                   (Angle)            , 

                         (Length of a side)            ,                          

           ,                                       .                         

                                 ?, ಈ             ಈ                    . 

                       .                                                       

        . 

1.                         : 

                       ಈ                                          . 

 

(                                                                                    
                           .) 

               (Equilateral Triangle):                                       

                                                           60°        . 

http://arime.org/wp-content/uploads/2016/09/Image2-Tr1.png
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   -            (Isosceles Triangle):                                                 

      -                    . 

               ( Scalene Triangle):                                                        

                      ,                                       . 

 

2.                           : 

       (Right Angle [90°])                      ಈ                                        . 

 

               (Right Angle Triangle):                                            

(Perpendicular to each other)                                   ,                      

                             90°         . 

               (Obtuse Angle Triangle):                                      

           90°                                        . 

               (Acute Angle Triangle):                                       

            90°                                        . 

                                                   (oblique triangles)      

          . 

 

                       : 

 

                                                               . 

1.                         (Interior Angles)            180°                               

(Exterior Angles)       360°         . 

http://arime.org/wp-content/uploads/2016/09/Image3-Tr1.png
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2.                                       (Right Angle)                  90°         

                              90°         . 

3.                            (Right Angle Triangle)        -            (Isosceles 

Triangle)                                                 45°                 . 

4.                                   (Right Angle Triangle),                      

       (Square of hypotenuse)                                        ,       

                  (Pythagoras Theorem)                . 

5.                                                         (Congruent)        

                    .         –    –             (SSS: Side – Side –Side Postulate)          . 

6.                                                                      

           .          –      –             (SAS: Side – Angle –Side Postulate)          . 

7.                (Equilateral Triangle)                                             

                                             60°           ಈ                 

              (Acute Angle Triangle)        -            (Isosceles Triangle)         . 

 

8.                         (Right Angle)                                         (Oblique 

Angle Triangle).               (Obtuse Angle Triangle)                       (Acute Angle 

Triangle)                                                                . 

9.                  (Acute Angle Triangle)                                   

                                                                      . 

http://arime.org/wp-content/uploads/2016/09/Image5-Tr.png
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       : ∠α < 90°, ∠β < 90°, ∠γ <90°. 

     : a2   + b2   > c2 , b2   + c2   > a2, c2   + a2   > b2 

10.                  (Obtuse Angle Triangle)                                         

90°                .                                                          

           . 

 

       : ∠α > 90° (      ), ∠β + ∠γ <90°. 

     : c2   > b2  + a2 

 

             : 

                                       (Centers)        .                         . 

1)                               (Median Lines)                           

(Intersection)     (Centroid)                .       (Centroid)             2 : 1 (       CO : Ox = 2 : 1) 

             . 

http://arime.org/wp-content/uploads/2016/09/Image6-Tr.png
http://arime.org/wp-content/uploads/2016/09/Image7-Tr.png
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2)                          (Altitudes)                             

                (Orthocenter)                ,                                           

                                  . 

 

3)                                                                     (Circumcircle)      

                                     (circumcenter)                .                     

                 (Perpendicular)                                             .             -

       (Perpendicular Bisector)                . 

http://arime.org/wp-content/uploads/2016/09/Image11-Tr1.png
http://arime.org/wp-content/uploads/2016/09/Image8-Tr.png
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4)                                                         (Centre of a circle)        

               (Incentre of a triangle)                     (Vertices)                          

                           (Angle Bisectors)           . 

 

5)                 (circumcenter),     (Centroid)              (Orthocenter)                    

                   (Euler Line)                ,                                              . 

http://arime.org/wp-content/uploads/2016/09/Image10-Tr.png
http://arime.org/wp-content/uploads/2016/09/Image9-Tr.png
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                                                                           . 

                                . 

 

      ABC                          ,           a, b, c              P     . 

 

                                          .                             

                . 

                      P = AB + BC + CA = a + b +c 

       :       ABC                          ,           a =3.5 cm , b = 4.5 cm, c = 5.7 cm 

                                 . 

http://arime.org/wp-content/uploads/2016/09/Image12-Tr.png
http://arime.org/wp-content/uploads/2016/09/Image13-Tr.png
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               P = AB + BC + CA = a + b +c = 3.5 + 4.5 + 5.7 = 13.7 cm. 

                           . 

 

      ABC                          ,           AB, BC, CA          (Base) AB = b,      

(Height) CD = h     . 

ABC                                    BCE           ABC                     

       . ಈ           ABEC           (Quadrilateral)      . 

http://arime.org/wp-content/uploads/2016/09/Image14-Tr.png
http://arime.org/wp-content/uploads/2016/09/Image15-Tr.png
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ABEC          ADC                                ADC           AC      BE       

                             ,                   ADC           BFE               . ಈ  

         DFEC             /     (Rectangle)      . 

                      Ar =     (Length) x     (Width)         . 

DFEC               Ar =     (Length) x     (Width) =     (Base) x      (Height) = b x h = bh 

             DFEC                                  (Similar Triangles) ABC      BCE 

             . 

DFEC               Ar = b x h = ABC             + BCE             = 2 x 

ABC            . 

       ABC             A = b x h/2 =1/2 x bh 

            (area of triangle) = 1/2 (    x     ) 

  

       1: ABC            (Base b) AB = 99 mm           (Height h) CD = 49 mm           

               . 

 

ABC             A = 1/2 (    x     ) = 1/2 x bh = 1/2 x AB x CD = 1/2 x 99 x 49 = 2425.5 mm2 

       2:      ABC   -             (Isosceles Triangle)      A = 187 cm2,      h =17 cm 

        BC                   . 

http://arime.org/wp-content/uploads/2016/09/Image16-Tr.png
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ABC             A = 1/2     x      = 1/2 x b x h = 1/2 x b x 17 = 187 cm2  

   AB = b = 187 x 2/17 = 22 cm. 

ABC           -                                  AB      BC                . 

       BC         BC = AB = b = 22 cm     . 

        3: 10000 m2                   (Square Base)                           (Equilateral 

Triangle)                         ಈ                                 . 

 

                 (Base to Apex)             86.6 m     . 

                  ABCD           A1 =    x    = b2 = 10000 m2 

               AB = b = √10000 = 100 m 

                                                                           , 

                                   . 

 ABE             A2 = 1/2 x b x h = 1/2 x 100 x 86.6 = 4330 m2 

 BCE             A3 = 1/2 x b x h = 1/2 x 100 x 86.6 = 4330 m2 

http://arime.org/wp-content/uploads/2016/09/Image17-Tr.png
http://arime.org/wp-content/uploads/2016/09/Image18-Tr.png
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 CDE             A4 = 1/2 x b x h = 1/2 x 100 x 86.6 = 4330 m2 

 DAE             A5 = 1/2 x b x h = 1/2 x 100 x 86.6 = 4330 m2 

ABCDE                  

= ABCD           A1 + ABE             A2 + BCE             A3 + CDE             

A4 + DAE             A5 

=10000 + 4330 + 4330 + 4330 + 4330 = 27320 m2 

       ABCDE                  = 27320 m2 

 

                                 : 

1.                   (Pythagoras Theorem): 

      : 

              (right angle triangle)               (Square of hypotenuse) 

                                       . 

         (Proofs): 

a, b      c                               (Right Angle Triangle)                ,     

        (Hypotenuse) c          a     . 

 

http://arime.org/wp-content/uploads/2016/09/Image21-Tr.png
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                         a ,b, c                                                    

                      . ಈ                        ,               ABCD                       

EFGH               . 

               ABCD      AB = BC = CD = DA =       (Hypotenuse) = c      . 

       EFGH      EF = FG = GH = HE = (AF – AE) = (BG – BF) = (CH – CG) = (DE – DH) = (a-b)     . 

               A1 =              A2 +                                  A3     . 

                           A =    x                       = (    x     )/2. 

                      A1 = c x c = (a-b) x (a-b) + 4 x 1/2 x a x b 

                 A1 = c2  =       x       = a2 – 2ab + b2  + 2ab  =  a2  + b2 

                                     (c2 )                             (a2  + b2 ) 

       . 

       : ABCDEFGH                 (Rectangular)                             4m      

3m                    6m     ,                     (Diagonal)                  . 

 

http://arime.org/wp-content/uploads/2016/09/Image22-Tr.png
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ABCDEFGH             EACG                             AGC      ABC             

           (Right Angle Triangles)        . 

AG                   (Length of the Diagonal)                     AC                   

             . 

                       ABC                      (Square of the Hypotenuse) AC2   = AB2  + 

BC2          . 

AC2   = AB2  + BC2  = 42  +  32  = 16 + 9 = 25,        ABC                AC = 5m     . 

                       ACG                      AG2   = AC2  + GC2           . 

AG2   = AC2  + GC2  = 52  +  62  = 25 + 36 = 61 à ABC                (Hypotenuse) AG = √ 61 = 7.81 m 

    .        ABCDEFGH             AG           (Diagonal)     7.81 m     . 

 

2.                 (Exterior Angle Theorem): 

       1: 

                       (Exterior Angle)                        (Remote Interior Angles) 

                  . 

 

         (Proof): ABC                 (Exterior Angle) δ                              

(Interior Angles) α, β     . 

http://arime.org/wp-content/uploads/2016/09/Image19-Tr.png
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                                               180°         . 

       ABC                          T1 = ∠CAB + ∠ABC + ∠ACB = α + β + γ = 180° 

        . 

                                            180°         , 

       ACD                  T2 = ∠ACD = ∠ACB + ∠BCD = γ + δ = 180°. 

T1      T2 180°                   , T1 = T2 = α + β + γ = γ + δ à δ = α + β. 

                       δ                     α, β                  ”. 

       2: 

                                                               . 

  

         (Proofs):                                ABC                 δ           

          α, β                  . 

δ = α + β        δ > α      δ > β     . 

       : ABC                         (Equilateral Triangle)                 (Exterior 

Angle)         . 

 

                                                     

∠CAB = ∠ABC = ∠BCA      ∠CAB + ∠ABC + ∠BCA = 180° 

3 x ∠CAB = 180° à ∠CAB = ∠ABC = ∠BCA = 60° 

                           ∠ACD =                   ∠CAB + ∠ABC = 60° + 60° = 120° 

                ∠ACD = 120°             . 

http://arime.org/wp-content/uploads/2016/09/Image20-Tr.png
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3.                (Apollonius Theorem): 

      : 

                                                                             

         (Median)                         . 

  

         (Proofs):                                             AB2 + AC2 = 2(AD2 + BD2) 

                . ABC                (Median) AD                    AE = h     , 

             ED = y      DC = x                     .              ABE      AEC          

        (Right Angle Triangles)                    . 

 

ABE                                   AB2  =  AE2  + BE2          . 

AEC                                   AC2  =  AE2  + EC2          . 

       AB2  + AC2  = AE2  + BE2  + AE2  + EC2 

AB2  + AC2 = h2  + (x – y)2  + h2  + (x + y)2 

AB2  + AC2  = h2  + x2  – 2xy + y2  + h2  + x2   + 2xy + y2                               

AB2  + AC2 = 2 (h2  + x2  + y2 ),       AD2  = h2  + y2       BD2  = x2       

                       AB2  + AC2  = 2(AD2  + BD2 )                . 

       :       ABC          AD                                  AB =5, AC =7, BC = 6 

                                       (Length of the Median)         . 

http://arime.org/wp-content/uploads/2016/09/Image23-Tr.png
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AD           BC                         ,        BD = DC = 3 

               AB2  + AC2  = 2(AD2  + BD2 )                 

AB2  + AC2  = 52  + 72  = 2 x (AD2  + 32 ) 

AB2  + AC2  = 25  + 49  = 2 x (AD2  + 9 ),                 

        AD2  = 28 -> AD = √(4 x 7) à AD = 2√7        . 

 

4.             (Thales Theorem): 

      : 

          (Diameter)         (Circle)               (Sides of a Circle)                  

                               (Right Angle) 

  

         (Proofs):                     (Diameter) AC           (Radius) OB     ,           

           B                 AB      BC     . 

http://arime.org/wp-content/uploads/2016/09/Image24-Tr.png
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OA, OB, OC                        OA = OB = OC         ,                 OBA      OBC 

                            (Isosceles Triangles)      ABC                 . 

       OBA             ∠OAB = ∠OBA = α      ∠OBC = ∠OCB = β                     . 

      ABC                ∠CAB = α, ∠ACB = β, ∠ABC = α + β         . 

                              180°         . 

       ABC                   ∠CAB + ∠ACB + ∠ABC = α + β + α + β = 2(α + β ) = 180° 

       α + β = 90°        .                       ∠ABC = α + β     ,            ∠ABC = 90°     . 

                                                                                 

(Right Angle). 

       :                   ABC                 BA                C              AC    

             ∠CAB = 30°     ,                              ∠CBA =x             . 

http://arime.org/wp-content/uploads/2016/09/Image25-Tr.png
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                 ∠BCA = 90°                                    180°         . 

       ABC                   ∠BCA + ∠CAB + ∠CBA = 90° + 30° + ∠CBA = 180° 

            ∠CBA = x = 60° 

                       ! 

                                                  . ಈ                             

         .           ,                    ,                                               

                                   . 

 

                                           
       

              

      
(Isosceles triangle 

theorem) 

           
        

      

     

        

    -ಈ   , 300 

BC 

    -ಈ    300 

BC 

      1800 AD 

               

        : 
SAS, SSS, ASA, AAS, 

RHS 

           
        

      

      
     -ಈ   , 300 

BC 

    , 600 BC 

http://arime.org/wp-content/uploads/2016/09/Image26-Tr.png
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(Niven’s Theoram) 

           
        
               

(Irrational Number) 

    .  .          -     

1915 – 1999  AD 

                     
(Lamberts cosine law) 

       ,         

(Optics) 

              

       

     , 1728 – 1777 

AD 

            

(Kepler’s Triangle) 

           
       , 
                
(Geometric 

Progression) 

                   , 1571 -1630 

AD 

    ’        
(Ceva’s Theorem) 

           
        

             , 1647 – 1734 

AD 

            
(Menelaus’ theorem) 

           
        

           -ಈ   , 100 

BC 

                     

(Nine-point circle) 

           
       ,        

            

          

            

          , 1707 – 

1783 AD 

     , 1782 – 1862 

AD 

    , 1800 – 

1834 AD 

              
(Heron’s 

Formula/Equation) 

     ,         
          

             -ಈ    10 – 

70 AD 

           
(Euler’s theorem) 

           
       ,        

                      , 1707 – 

1783 AD 

             
(Carnot’s theorem) 

           
       ,        

                  , 1753  – 1823 

AD 

               
      
(Morley’s trisector 

theorem) 

           
        

            1860 – 1937 AD 

       -      
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(Steiner inellipse) 

           
       ,          

                        , 1796 – 

1863 AD 

          
(Simson’s Line) 

           
       ,        

                    , 1687 – 

1768 AD 

             
(Nagel Point) 

           
       ,        

                 

       

    , 1803 – 

1882 AD 

               
(Desargues’s theorem) 

           
        

              )      , 1591 – 

1661AD 

            
(Fermat Point) 

           
        

                   , 1607 – 1665 

AD 

      -      

            
(Hadwiger–Finsler 

inequality) 

           
        

               

          

          , 1908 – 

1981 AD 

    -           
1894 -1970 AD 

     ’              
(Pedoe’s  inequality) 

     ,         
          

                    , 1910-1998 

AD 

 

 

       :            (Euler’s Theorem)                                                 

       . ಈ                            ’   ’                    . 

 

          : 

1.                   (Stone age people)                                              . 2000 

BC                               -                          (Neolithic)                    

                . 
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2. ಈ            (Pharaoh)              2700 BC     500 BC                           

                                . 

 

3.                                                    (Euclid’s Elements)                

                       . 

http://arime.org/wp-content/uploads/2016/09/Image27-Tr.png
http://arime.org/wp-content/uploads/2016/09/Image28-Tr.png
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4.        600 BC                                                                     

                        . 

 

                      : 

 mathsisfun.com, mathalino.com, wyzant.com, jwilson.coe.uga.edu, padmad.org, coolmath.com, 4.bp.blogspot.

com, faculty.wlc.edu) 

  
 
 
 
 
 

https://www.mathsisfun.com/triangle.html
http://www.mathalino.com/reviewer/plane-geometry/centers-of-a-triangle#orthocenter
https://www.wyzant.com/resources/lessons/math/geometry/triangles/angles_of_triangles
http://jwilson.coe.uga.edu/EMAT6680/Hurney/KeriHAS4/image7.gif
http://www.padmad.org/2015/08/apollonius-theorem-and-its-proofconcept.html
http://www.coolmath.com/reference/polygons-03-triangles
http://4.bp.blogspot.com/-O8PMSFIN0Z8/URfyTftUB3I/AAAAAAAAQ2c/rppjzi-yQWc/s1600/Great+Pyramid+of+Giza_wallpaper_hd_egypt.jpg
http://4.bp.blogspot.com/-O8PMSFIN0Z8/URfyTftUB3I/AAAAAAAAQ2c/rppjzi-yQWc/s1600/Great+Pyramid+of+Giza_wallpaper_hd_egypt.jpg
http://faculty.wlc.edu/buelow/mfl/euclid.gif
http://arime.org/wp-content/uploads/2016/09/Image29-Tr.png
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2.                                           

                                                              ,                       , ಊ   

       ,       , 1-2                ,                                 .               

                     ,     ,                            !. 

 

  

                        (Circle)       ಈ                     . 

                                         . 

                 (planar)           . 

                              ,                                 (Equidistance). ಈ 

               (radius)                . 

 

 

 

http://arime.org/wp-content/uploads/2016/07/cycle.jpg
http://arime.org/wp-content/uploads/2016/07/roundbox.jpg
http://www.arime.org/wp-content/uploads/2016/07/Main-Image-optional.png
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                   . 

    (Centre):                         . 

       (Diameter):                                                                       

               .                                                                             . 

                                           (diameter),       (radius)              . 

        (Circumference):                                            . 

 

                   ಈ          , 

        (Chord):                                              .     ,                   

               . 

          (Secant):                                                                         

          . 

          (Tangent):                                                                    . 

       (Arc):                                                     . 

             (Sector):                                                              . 

http://www.arime.org/wp-content/uploads/2016/07/main-image.png
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          (Segment):                                                                 

                                . 

 

 

                                 , 

                (chords)                                                      . 

http://www.arime.org/wp-content/uploads/2016/07/Image-1.png
http://www.arime.org/wp-content/uploads/2016/07/Image-2.png
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                                      (perpendicular)                                       

          (diameter)                                      . 

                    (Tangent)                                                        . 

              (Semi Circle):                   (Area)                               

              .     ,                                         . 

 

                                                              ಈ               . 

                              ,                         π (   )                           . 

            (circumference)           (diameter)                           π (   )      
              . 

  

π                          .                        , 

 π               (constant value).                     ,        ,                     π      

           . 

 π                         (Irrational constant)                                      .     

        (fractions)                                  , 3.14159265358979323846264338… (          

                    3.142                     .) 

ಈ                                                 , 

                                 : 

                (circumference) = C,         (diameter) = d            (radius) = r         

http://www.arime.org/wp-content/uploads/2016/07/Image-3.png
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ಈ                   , π                            (C)           (d)                        

            (r)         (d)             . 

     , 

π = c / d    … (1) 

d = 2 * r    … (2) 

                            ಈ              , 

c = π * d     (      1    ) 

c = π * 2 * r    (       1      2    ) 

c = 2πr = πd   (        2r = d) 

      

        = 2 * π *      = π *        

 

       : 

 

  

                   (d) =10 cm 

     ,         (c) = π  * 10 = 3.142 * 10 = 31.42 cm 

http://www.arime.org/wp-content/uploads/2016/07/Image-4.png
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    , 10 cm                                              ,                      31.42 cm 

        . 

 

 

                            : 

                          -                                     , ಈ      (Acre),        

        ,                                             (Area),                           

         .                      r                         (A)                     . 

                                          , 

A = π * r 2 

       : 

http://www.arime.org/wp-content/uploads/2016/07/circuference_length.jpg
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     r = 2 m              . 

                A = π * r 2 = π * 22 = 3.142 x 4= 12.57 m2 

                   , A = π * r 2                                              

                       .                                          . 

    1                      12                   (                                

             ,     12                        ). 

                 r              C                      . 

 

                                 (    1) 

http://www.arime.org/wp-content/uploads/2016/07/area_circle.jpg
http://www.arime.org/wp-content/uploads/2016/07/Image-6.png
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ಈ      2                          1          ,                 13               .                                

                                                                            

                          (    2) 

    2                        3                          . 

 

                                   (    3) 

                               4                     (Rectangle)         . 

 

                                 (    4) 

    4                      (Rectangle)             r     . 

        C,                                                      C/2     . 

http://www.arime.org/wp-content/uploads/2016/07/Image-7.png
http://www.arime.org/wp-content/uploads/2016/07/Image-8.png
http://www.arime.org/wp-content/uploads/2016/07/Image-9.png
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                                                          ಈ                    (C) 

                                   .                                                 

              . 

                =              = 

A  =     x      = (C/2) * r = (2 πr / 2) * r   (         C = 2 πr) 

     ,              (area of circle),  A = π * r2 

ಈ                                                                                        

                  (area)                                             (rectangle)      

                          . 

 

 

 

                          : 

 

                                             ,                (research)               . 

 

 

         Circle (    )                krikos (       )                         ’   ’        

’     ’     . 
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                                     .                             ಈ          . 

                                   (400 BCE)                 (Seventh letter)            

                          . 

                                     (Euclid’s elements)                              . 

        200 BCE                                                                  

            .                                                           . 

 

            : jwilson.coe.uga.edu, wikipedia, mathsisfun.com, perseus.tufts.edu) 

           : mathsisfun.com, wikipedia) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://jwilson.coe.uga.edu/emt668/emat6680.f99/Kim/emat6690/instructional%20unit/circle/Circle/Circle.htm
https://en.wikipedia.org/wiki/Circle
https://www.mathsisfun.com/geometry/circle-area-by-sectors.html
http://www.perseus.tufts.edu/hopper/text?doc=Perseus%3Atext%3A1999.04.0057%3Aentry%3Dkri%2Fkos
https://www.mathsisfun.com/geometry/circle-area-by-sectors.html
https://en.wikipedia.org/wiki/Circle
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3.                                                              

                   ,               ,                ,                     ‘   ’        

  

 

 

                                         ಈ                     . 

                    (Congruent)                         . 

 

 
 

http://arime.org/%e0%b2%8e%e0%b2%a3%e0%b2%bf%e0%b2%95%e0%b3%86%e0%b2%af%e0%b2%b0%e0%b2%bf%e0%b2%ae%e0%b3%86/%e0%b2%9a%e0%b3%8c%e0%b2%95/
http://arime.org/wp-content/uploads/2016/08/dice.jpg
http://arime.org/wp-content/uploads/2016/08/square-tiles.jpg
http://www.arime.org/wp-content/uploads/2016/08/Image1-sq1.png
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                                EF, FG, GH      HE                                      

        .               ಈ                       . 

               (planar)                 (Closed Shape) 

             (Quadrilateral)                    . 

                                             (Perpendicular to each other) 

 

                . 

 

    (Side):                                                        . 

     (Vertex):                                                  . 

          (Diagonal):                                                        . 

         (Perimeter):                                                . 

      (Angle):                                                                        

               . 

     (Centre):                                                       .                   

         ,                           . 

 

 
                     : 

http://www.arime.org/wp-content/uploads/2016/08/Image2-sq.png
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                                                                 (Angle) 90°         . 

                                                         (Angle) 90°         . 

                                                   . 

                                                 (congruent). 

                                                               . 

                                √2                .              1.414            . 

               (Quadrilateral)                                       ,           (Area)       

                       . 

                                                            . 

                          EFGH                                     .             25     

                     . 

 

            (Rectangle)                .                                     

            . 

                        (Parallelogram),                                               

(Parallel to each other). 

http://www.arime.org/wp-content/uploads/2016/08/Image3-sq.png
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                                                  (Rhombus).

 

                                      90°                                

      360°         . 

 

             (perimeter): 

 

ಈ                                                        . 

         (Side) = a,          (Perimeter) = P        , 

 
                                                                                  

P =   1 +   2 +   3 +   4 = HE + EF + FG + GH = a + a + a + a + a = 4 x a = 4a 

http://www.arime.org/wp-content/uploads/2016/08/Image4-sq.png
http://www.arime.org/wp-content/uploads/2016/08/Image5-sq.png
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         P = 4a 

       :      EFGH         a = 7cm     ,                   P               . 

 
        P = 4a = 4 x a = 4 x 7 = 28cm; 

        P = 28cm 

 

                                . 

 

 
         (Diagonal) = EG = d ,       (Sides) = EF + FG = GH = HE = a     . 

http://www.arime.org/wp-content/uploads/2016/08/Image6-sq.png
http://www.arime.org/wp-content/uploads/2016/08/Image7-sq.png
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         EG                             (Triangle)           ,            EGH      EFG     

                        . 

           EFG                          , ಈ           EF = a, FG = a      GE = d     . 

                              EF      FG                        (Perpendicular),        EFG 

                        (Right Angle Triangle).       GE          (Hypotenuse)=d     . 

ಈ                     (Pythagoras Theoram)                                   . 

 

                  (Pythagoras Theorem): 

              (right angle triangle),               (Square of 

hypotenuse)                                        . 

  

      GE2  = EF2 + FG2 

d2  =  a2 + a2   = 2 a2 

 

                      (Square root)         d = √2 x a=√2a        . 

    EFG                (Hypotenuse of a triangle)                          (Diagonal of a 

Square)          GE       d = √2a         . 

 

       : 

EFGH                       EF = a = 17cm     ,                GE      d      

         . 
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         GE       d = √2 x a = √2 x 17  = 1.41  x 17= 24.04 cm 

             (area)              . 

 

                            (rectangle)                  .                           

                                                   . 

 
 

   EH = a               , HG = a              ,      (Area)=A     . 

     (Area) = A =     x     = HG x EH = a x a = a2 

     A = a2 

        1: 

                                       a = 11mm                A                . 

http://www.arime.org/wp-content/uploads/2016/08/Image8-sq.png
http://www.arime.org/wp-content/uploads/2016/08/Image9-sq.png
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     A = a2  = 112   = 121 mm2     

 

        2: 

          EFGH                                                        10            , 

           ಈ                        (Area occupied)                   . 

 
 

         GE = d = 10m     . 

                             d = √2a          

http://www.arime.org/wp-content/uploads/2016/08/Image10-sq.png
http://www.arime.org/wp-content/uploads/2016/08/Image11-sq.png
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                          GE2  = EF2 + FG2  = d2  = 2 a2           . 

      a2  = d2 /2 ,                            A = a2 

                             A = a2  = d2 /2   = 102 /2 = 100/2 = 50 m2     . 

 

        3: 

EFGH                                2cm,                                    (Area) 

          . 

 
 

             = a = 2cm       = A     . 

                                                      .                         8          

           .                                                                 . 

   EF = FG = GH = HE = 8 x a =  8a =  8 x 2 = 16 cm          . 

                           A = (  ) 2 = 162 = 256 cm2 

                 A = 256 cm2 

 

            : 

                                                  ?         ಈ                            

          . 

http://www.arime.org/wp-content/uploads/2016/08/Image12-sq.png
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          : 

1.            (Geometric Compass)                                  ,         

                        (Diameter)               .         (                     

     ) O     ,                    A      B     . (      1      ) 

2.                 A                                                   

                                              (Arc)      .                       

                            C                                        . 

(      2,       3,       4      ) 

3.                                                                . ಈ  

                  A,B,C,D                    ,                                    

                                           .                                    . 

(      5,       6,       7      ) 

 

        : 

 

        4000            ಈ                          (Frustum)                      , 

                                                                     .       

                        (Square Frustum) 

 

http://www.arime.org/wp-content/uploads/2016/08/Image13-sq.png
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.  

                                ,                500 BC.                        

(Right Angle Triangle)                                         .

 

 

 

 

(                     : mathopenref.com, Wikipedia, newworldencyclopedia.org) 

 

 

 

 

 

 

 

http://www.mathopenref.com/constinsquare.html
https://en.wikipedia.org/wiki/Square
http://www.newworldencyclopedia.org/entry/Square_(geometry)
http://www.arime.org/wp-content/uploads/2016/08/Image14-sq.png
http://www.arime.org/wp-content/uploads/2016/08/Image15-sq.png


50                                           : http://arime.org/                                   : arime.org@gmail.com 

 
 

4.          –     1                                      

                                                                    (Quadrilateral shaped objects), 

                              ,              ,                    ,         , 

        ,                .             ,                                !. 

 

ಈ                                                                . 

                                                   (planar)                 (Closed Shape). 

                                                                          . 

                     (Sides),              (Vertices)                      (Angles) 

           . 

 

                  . 

 

   (Side):                                                          . 

    (Vertex):                                                    . 

         (Diagonal):                                                          . 

        (Perimeter):                                                       . 

      (Angle):                                                                         

                     . 

http://arime.org/wp-content/uploads/2017/02/Image1-Qu.png
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     (Centre or Centroid):                                                      .            

              . 

 

                                                      . 

 

             . 

                                     ,                                                 . 

                                                  .                          ಈ       

                         . 

               

  =         (Equal to ) 

  ≠         (Not equal to) 

  ||          (Parallel to ) 

  ∦          (Not parallel to) 

  ∠      (Angle) 

   °          (Angle measurement) 

http://arime.org/wp-content/uploads/2017/02/Image2-Qu.png
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 I.                  (Simple Quadrilaterals) 

                  (Simple)                                                . 

                                 (Parallelogram)           ,                                

                                . 

  

                                                ,                          (Convex 

Quadrilaterals)                    (Concave Quadrilaterals). 

 

 A.               (Convex Quadrilaterals) 

                              180°                                     .            

                                         180°           . 

1.              (trapezium or Irregular quadrilateral) 

 

                                               (Non-Parallel)                         

                                                                              (Un-equal lengths) 

       . 

ಈ                                . 

http://arime.org/wp-content/uploads/2017/02/Image7-Qu.png
http://arime.org/wp-content/uploads/2017/02/Image4-Qu.png
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       :  AB ≠ BC ≠ CD ≠ DA, AD ∦ BC, AB ∦ CD 

 2.    –            (trapezoid (US) or Trapezium(UK)) 

 

                                                                -                

         . 

ಈ                                . 

       :  AD || BC, AB ∦ CD 

3.   –            (Isosceles trapezoid) 

 

                                                                                 

                -                         . 

ಈ                                . 

       : AB = DC, AD || BC, AB ∦ CD 

           : AC = DB 

         : ∠BAD = ∠CDA, ∠AEB = ∠DEC, ∠AED = ∠BEC 

4.             (Parallelogram) 

http://arime.org/wp-content/uploads/2017/02/Image5-Qu.png
http://arime.org/wp-content/uploads/2017/02/image6-Qu.png
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                                         . 

ಈ                                . 

       : AD = BC, AB = DC, AD || BC, AB || DC 

         : ∠BAD = ∠BCD, ∠ABC= ∠ADC 

5.         (Rombus) 

 

                                                                                     

                                            (Diagonals are perpendicularly bisect each other). 

ಈ                                . 

       : AD = BC = AB = DC, AD || BC, AB || DC. 

         : ∠AOB = ∠BOC = ∠AOD = ∠DOC = 90°, ∠ABC= ∠ADC, ∠BAD = ∠BCD. 

 6.                 (Rhomboid) 

http://arime.org/wp-content/uploads/2017/02/Image7-Qu.png
http://arime.org/wp-content/uploads/2017/02/Image8-Qu.png
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                                (Non-Right Angle)                            . 

ಈ                                . 

       : AD || BC, AB || DC , AB ≠ BC, CD ≠ DA, AD = BC, AB = DC 

         : ∠ABC ≠ 90°, ∠ADC ≠ 90°, ∠BAD ≠ 90°, ∠BCD ≠ 90° 

 

7.                          (Rectangle) 

 

                                     -        (Opposite sides are equal and parallel)          

                      (Right Angle)                .                                     

         . 

ಈ                                . 

       : AD || BC, AB || DC , AD = BC, AB = DC 

         : ∠ABC = ∠ADC = ∠BAD = ∠BCD = 90° 

http://arime.org/wp-content/uploads/2017/02/Image9-Qu.png
http://arime.org/wp-content/uploads/2017/02/Image10-Qu.png


56                                           : http://arime.org/                                   : arime.org@gmail.com 

 
 

 

8.                   (Square) 

 

                                               (Sides are Equal and Parallel)          

                      (Right Angle)                .                                       . 

ಈ                                . 

       : AD || BC, AB || DC, AD = BC = AB = DC 

         : ∠ABC = ∠ADC = ∠BAD = ∠BCD = 90° 

(                                    : http://arime.org/    ) 

 

9.       (Kite) 

 

                                          (Pair of adjacent sides are equal to each other) 

                                                        (Diagonals are perpendicularly bisect each 

other)                       .                                                     . 

ಈ                                . 

http://arime.org/%E0%B2%8E%E0%B2%A3%E0%B2%BF%E0%B2%95%E0%B3%86%E0%B2%AF%E0%B2%B0%E0%B2%BF%E0%B2%AE%E0%B3%86/%E0%B2%9A%E0%B3%8C%E0%B2%95/
http://arime.org/wp-content/uploads/2017/02/Image11-Qu.png
http://arime.org/wp-content/uploads/2017/02/Image12-Qu.png
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       : AB = AD, BC = CD. 

         : ∠AOB = ∠BOC = ∠COD = ∠DOA = 90° 

 

10.            (Tangential quadrilateral) 

 

             (Circle)                             (Tangent lines)                            

                   . ಈ                                                               . 

ಈ                                . 

           : AB, BC, CD, DA 

       : AD + BC = AB + DC. 

      :                             O (Incentre)         

 

11.         –            (Tangential trapezoid) 

 

http://arime.org/wp-content/uploads/2017/02/Image13-Qu.png
http://arime.org/wp-content/uploads/2017/02/Image14-Qu.png
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             (Circle)                             (Tangent lines)                            

                               (Opposite sides are parallel to each other)                   

                       .                (Parallel Sides)     (Base)                   

             (Leg)               

ಈ                                . 

           : AB, BC, CD, DA 

       : AD + BC = AB + DC, AD || BC,     =AD, BC           = AB, DC 

      :                             (Incentre)         

 

 12.                  (Cyclic quadrilateral) 

 

                        (Vertices)                (Circumference)                       

                                                                          180°         . 

ಈ                                . 

      : A, B, C, D 

     : AD, BC, AB, DC. 

      :                             O (Incentre)        . 
         : ∠BAD + ∠BCD = ∠ABC + ∠ADC = 180° 

 

13.                (Right Kite) 

http://arime.org/wp-content/uploads/2017/02/Image15-Qu.png
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                           (Perpendicular)                                               . 

                                                    ,                      (Cyclic 

Quadrilaterals)                     . 

ಈ                                . 

       : AB = BC, AD = DC. 

         : ∠DAB = ∠BCD = 90°      ∠AOB = ∠BOC = ∠COD = ∠DOA = 90° 

, ∠ABC + ∠ADC = 180° (                     (Cyclic Quadrilaterals)               ) 

 

 14.               (Bicentric quadrilateral) 

http://arime.org/wp-content/uploads/2017/02/Image16-Qu.png
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                       (Sides)             (incircle)                             (Vertices) 

              (circumcircle)       ,                            (incentre)                  

                       (circumcentre)                                                         

    180°         .                                             . 

ಈ                                . 

      : A, B, C, D 

     : AD, BC, AB,DC. 

      :                                    O1 (Incentre)                                     
               O2 (circumcentre)        , 
         : ∠BAD + ∠BCD = ∠ABC + ∠ADC = 180° 

 

15.                      (Orthodiagonal quadrilateral) 

http://arime.org/wp-content/uploads/2017/02/Image17-Qu.png
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                                                      (Diagonals are orthogonal)     

                                        . ಈ                                             

(Sum of the squares of opposite sides)                                              .        

                                                                  .      d            

                      (Square),       (Kite)                 (Rhombus)                       

                . 

ಈ                                . 

       : AD2 + BC2 = DC2 + AB2 

         : ∠AOB = ∠BOC = ∠COD = ∠DOA = 90° 

 

16.                  (Equidiagonal quadrilateral) 

 

http://arime.org/wp-content/uploads/2017/02/Image18-Qu.png
http://arime.org/wp-content/uploads/2017/02/Image19-Qu.png
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                                       (Diagonals are in equal length)                          

                          .                                              (Square),     (Rectangle) 

                   (Isosceles trapezoid)                                   . 

ಈ                                . 

     : AD, BC, AB, DC. 

           : AC = DB 

 17.                    (Ex–tangential quadrilateral) 

 

                            (Extended Lines)                   (excircle)                  

(Tangent)                  (Ex-tangential)                          . 

ಈ                                . 

       : AB + BC = AD + DC      AB + CD = BC + AD 

            : BF, DG, CF, CG 

 

18.                (Hjelmslev quadrilateral) 

 

http://arime.org/wp-content/uploads/2017/02/Image20-Qu1.png
http://arime.org/wp-content/uploads/2017/02/Image21-Qu1.png
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                                                                                 ,          

      (Right Kite)                             . 

ಈ                                . 

     : AD, BC, AB, DC. 

         : ∠BAD = ∠BCD = 90°      ∠ABC + ∠ADC = 180° 

 

B.               (Concave Quadrilaterals) 

                              180°                                     .                 

                              . 

          (Dart Quadrilateral) 

 

                         (Pair of adjacent sides are equal)                                

       180°                  ಈ                           . ಈ 

                   (Dart)                    ಈ                       .                

                           210°     ,     180°           ,                       (Concave 

Quadrilateral)              . 

ಈ                                . 

       : AB = AD, BC = CD 

         : ∠ABC = ∠ADC, ∠BCD = 210° > 180°. 

 

 II.                   (Complex Quadrilaterals). 

http://arime.org/wp-content/uploads/2017/02/Image22-Qu.png
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                             (Simple Quadrilateral)                               

                                      (Complex Quadrilateral)              .               

                             (self-intersecting Quadrilaterals)              . 

                                (Crossed)                       .       

                     (Butterfly Quadrilateral),     –           (Bow–Tie Quadrilateral)      

         .                 ಈ                                         . 

          (Crossed Rectangle) 

 

             (Rectangle)                                       (Vertices)                    

                              .                                                 (Cyclic 

Quadrilaterals)    . 

ಈ                                . 

       : ABCD        AB                    BA              AB =CD         . 

           : BC, 

DA                               ,      BC = DA         ,                 X              AX =

 XD, CX =XB         . 
                   (Complex Quadrilaterals)                           

                 (Antiparallelogram)                (Crossed Square). 

http://arime.org/wp-content/uploads/2017/02/Image24-Qu.png
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                   (Antiparallelogram)        

       

 

 

            (Crossed Square) 

 

 

             : 

1.                       (Properties of simple quadrilaterals) 

                                      360°        . 

                                       (Diagonals)          . 

                                  (Proportion)                     

                . 

               (Convex Quadrilateral)                       (Diagonals)                 . 

                                                   . 

               (Concave Quadrilateral)               (Diagonal)                   .           

     ಈ            (Dart Quadrilateral)           . 

                           ,                                             .       

                                                               . 

http://arime.org/wp-content/uploads/2017/02/Image23-Qu.png
http://arime.org/wp-content/uploads/2017/02/Image25-Qu.png
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                           (Cyclic Quadrilaterals)                  (Sum of opposite 

angles) 180°         ,                                                                 . 

 

 2.                        (Properties of complex quadrilaterals). 

               (Crossed Quadrilaterals)                         . 

                                         (Acute Angle)               

               (Reflex Angle)                 . 

                                      720°          

                                                 (Cyclic Quadrilaterals),                 

              . 

        : http://www.bbc.co.uk, https://www.mathsisfun.com, http://byjus.com/cbse, http://www.mbacrystalball

, http://www.ask-math.com, http://www.lavcmath.com, Wikipedia) 

 

 

 

 

 

 

 

http://www.bbc.co.uk/bitesize/ks3/maths/shape_space/2d_shapes/revision/2/
https://www.mathsisfun.com/quadrilaterals.html
http://byjus.com/cbse/properties-quadrilaterals/
http://www.mbacrystalball.com/blog/2015/11/13/quadrilaterals-properties-parallelograms-trapezium-rhombus/
http://www.mbacrystalball.com/blog/2015/11/13/quadrilaterals-properties-parallelograms-trapezium-rhombus/
http://www.ask-math.com/properties-of-quadrilateral.html
http://www.lavcmath.com/shin/quadrilaterals.pdf
https://en.wikipedia.org/wiki/Quadrilateral
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5.          –     2                                   

 

                             ,                                                    .      

           ಈ                       (Perimeter),             (Area),        

         (Angles)                                               (History of Quadrilaterals) 

         . 

                     ,     ,                 ಈ                                . 

 

 

1.                                  (Perimeter of the Quadrilaterals): 

                                               ,                                     

                          . 

 

http://arime.org/%E0%B2%8E%E0%B2%A3%E0%B2%BF%E0%B2%95%E0%B3%86%E0%B2%AF%E0%B2%B0%E0%B2%BF%E0%B2%AE%E0%B3%86/%E0%B2%A8%E0%B2%BE%E0%B2%B2%E0%B3%8D%E0%B2%AC%E0%B2%A6%E0%B2%BF%E0%B2%97%E0%B2%B3%E0%B3%81-quadrilaterals-%E0%B2%AD%E0%B2%BE%E0%B2%97-1/
http://arime.org/wp-content/uploads/2017/03/Picture2.png
http://arime.org/wp-content/uploads/2017/03/Image1-QuP2.png
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                                   ,           AD, DC, CB      BA               

        P     . 

        P =   1 +   2 +   3 +   4 = AD + DC + CB + BA 

  

        1 :        ADCB           (Kite)                 ,           AD = 2cm, DC = 4cm, CB = 

4cm      BA = 2cm                       P     . 

 
        P =   1 +   2 +   3 +   4 = AD + DC + CB + BA = 2 + 4 + 4 + 2 = 12cm 

∴       ADCB           P = 12cm 

 

         2 :         (Rombus) ADCB                             AB = 3cm     ,             

           ? 

                                                                                   , 

∴ AD = DC = CB = BA = 3cm. 

        P =   1 +   2 +   3 +   4 = AD + DC + CB + BA = 3 + 3 + 3 + 3 = 12cm. 

∴         ADCB           P = 12cm. 

 

http://arime.org/wp-content/uploads/2017/03/Image2-QuP2.png
http://arime.org/wp-content/uploads/2017/03/Image3-QuP2.png
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         3:                       (Tangential quadrilateral) ABCD                    ,     

      DA = 7cm, CD = 4.5cm, BC = 2.5cm             AB           ? 

 
             (Circle)                             (Tangent 

lines)                                              . ಈ                               
                                . 
∴                AD + BC = DC + AB. 

           (Tangential quadrilateral) ABCD         DA = 7cm, CD = 4.5cm, BC = 2.5cm. 

⇒ 7 +  2.5 =  4.5 +AB 

⇒ 9.5 = 4.5 + AB 

⇒AB = 9.5 – 4.5 = 5cm 

∴            ABCD      AB         5cm     . 

 

 2.                               . 

      : “                                      360°         ”. 
         (Proofs): 

ABCD                                               AC                      (Bisector 

Line)        

http://arime.org/wp-content/uploads/2017/03/Image4-QuP2.png
http://arime.org/wp-content/uploads/2017/03/Image5-QuP2.png
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                                                               . 

∠1 + ∠2 = ∠A …… (i) 

∠3 + ∠4 = ∠C …… (ii) 

                        ∆ABC       ∆ACD                   (Triangles)        . 
                                            180°         .   
∴ ∆ABC     

∠2 + ∠4 + ∠B = 180° 

∴ ∆ACD     

∠1 + ∠3 + ∠D = 180° 

∆ABC      ∆ACD                          ∠2 + ∠4 + ∠B + ∠1 + ∠3 + ∠D = 360°         . 

⇒ (∠1 + ∠2) + ∠B + (∠3 + ∠4) + ∠D = 360° 

⇒ ∠A + ∠B + ∠C + ∠D = 360°  [(i)      (ii)                ] 

∴                        (Simple Quadrilateral)                360°         . 

 

         1:        WZYX                          (Cyclic quadrilateral)      ∠WXY  = 106°      

     ∠XYZ  = 87°                                                              

      360°                 . 

                        (Vertices)                (Circumference)                            
                                                                    180°         . 

∴ ∠WXY + ∠YZW= ∠XYZ+ ∠ZWX= 180° 

106° + ∠YZW = 87° + ∠ZWX = 180° 

http://arime.org/%E0%B2%8E%E0%B2%A3%E0%B2%BF%E0%B2%95%E0%B3%86%E0%B2%AF%E0%B2%B0%E0%B2%BF%E0%B2%AE%E0%B3%86/%E0%B2%AE%E0%B3%82%E0%B2%B0%E0%B3%8D%E0%B2%AC%E0%B2%A6%E0%B2%BF/
http://arime.org/wp-content/uploads/2017/03/Image6-QuP2.png
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 ∴∠YZW = 180° – 106° = 74°  

∴∠ZWX = 180° – 87° = 93°  

∴                         ∠YZW = 74°      ∠ZWX = 93°     . 
                               ∠WXY + ∠YZW + ∠XYZ+ ∠ZWX = 106° + 74° +87° +93°  = 360°  

                                 360°                            . 

 

         2: BADC                  (Parallelogram)           ∠ABC = 120° 

                                . 

 
 
                                                         . 
∴∠ABC = ∠CDA      ∠DAB = ∠BCD 

    ∠ABC =120°             ∠CDA = ∠ABC =120°          . 
                                                     360°         . 

 ∴∠ABC + ∠CDA + ∠DAB + ∠BCD =360° 

∴120°  + 120°  + ∠DAB + ∠BCD =360° 

∠DAB + ∠BCD = 360° – 120° -120° = 120° 

                ∠DAB = ∠BCD     . 

∴∠DAB+ ∠DAB = 120° = 2 x ∠DAB = 120° 

∴ ∠DAB = 120°/2 = 60 °       ∠BCD = ∠DAB = 60° 

∴ BADC                          ∠ABC  = 120° , ∠CDA = 120° , ∠DAB = 60° , ∠BCD = 

60°       . 

 

 3.                             (Area of Quadrilateral) 

http://arime.org/wp-content/uploads/2017/03/Image7-QuP2.png
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                                                ,                                   

          x                         ,                        x                  

              . 

                                                   .                                    

                                                                       . 

                                                      (Equation)               . 

 

 
 
 
      (Quadrilateral): ABCD 

            (Diagonals): p,q 

     : AD = d, DC = c, CB = b, BA = a 

           (Semi-Perimeter) s = 1/2 x (a + b + c + d ).  

                          : θ 

 

 

http://arime.org/%E0%B2%8E%E0%B2%A3%E0%B2%BF%E0%B2%95%E0%B3%86%E0%B2%AF%E0%B2%B0%E0%B2%BF%E0%B2%AE%E0%B3%86/%E0%B2%9A%E0%B3%8C%E0%B2%95/
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                       ,            ,                                                     

                                 

(Equation)                                                                           . 

 
 

 

http://arime.org/wp-content/uploads/2017/03/table-e1490265266904.png
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        1: ABCD                    (Trapezoid)          (Parallel sides) b1 = 10cm, b2 = 

8cm                    h = 5cm                         . 

  

 

          (Parallel side) b1 = 10cm, b2 = 8cm ,      h = 5cm 

                     A = 1/2  x      x (     1 +      2) = 1/2  x h x (b1 + b2) 

A = 1/2  x 5 x (10 + 8) = 1/2  x 5 x (18) = 90/2 = 45 cm2 

 ∴ ABCD                      45 cm2      . 
        2:                                         (Parallelogram),                  (wall) 

             (Parallel base) 25m                 15m                                      

        . 

 

 

                                                   ABCD                     , 

           BC = AD = 25m,      = 15m. 

http://arime.org/wp-content/uploads/2017/03/Image10-QuP2.png
http://arime.org/wp-content/uploads/2017/03/Image11-QuP2.png
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                   A =     x      = b x h. 

A = 25 x 15 = 375 m2 

∴                                                ABCD        375 m2     . 

 

        3:                                                   AC = 2 ft      BD = 1.5 

ft     ,                     ಈ                                        . 

 

 
          ABCD                     . 

                                AC = d1 =2 ft      BD = d2 =1.5 

ft                    (Diagonals). 

            A = 1/2 x         1 x         2 = 1/2 x d1 x d2 

A = 1/2 x d1 x d2 = 1/2 x 2 x 1.5 = 1.5 ft2 

                ಈ                       ABCD        1.5 ft2      . 

 

         4:  ABCD                       (Cyclic Quadrilateral)       AB = 3.5cm, BC = 3cm, CD 

= 2.5cm, DA = 1.5cm     ,                    . 

http://arime.org/wp-content/uploads/2017/03/Image12-QuP2.png
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                        (Vertices)                (Circumference)                            
                   . 
                AB = a = 3.5cm, BC = b = 3cm, CD = c = 2.5cm, DA = d = 1.5cm     . 
                       A = √(s − a)(s − b)(s − c)(s − d) 

    s                               (Semi-Perimeter),      s = 1/2 x (a + b + c + d) 

s = 1/2 x (3.5 + 3 + 2.5 + 1.5) = 10.5/2 = 5.25cm 

A = √( s−a)(s−b)(s−c)(s−d) = √(5.25 – 3.5)(5.25 − 3)(5.25 – 2.5)(5.25 – 1.5) = √(1.75)(2.25)(2.75)(3.75) 

A = √40.60546875 = 6.37225 cm 2 

 ∴ ABCD                        6.37225 cm 2     . 

 

            

        300 B.C                              (Mathematician)                  

                     (Euclid’s Elements)                                       . 

 

(     ) 

http://arime.org/wp-content/uploads/2017/03/Image13-QuP2.png
http://arime.org/wp-content/uploads/2017/03/Image14-QuP2.png
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                (Babylonians)                          (Area of Quadrilatreal) 

              . 

 ಈ            (Pharaoh)              2700 BC     500 BC                           

                    (Quadrilateral Base)           ,

 

                           (~500 A.D)                        ( Area of Cyclic 

Quadrilateral)                 . 

             (500 B.C)                  .                        (Right Angle Triangle) 

                                      . 

 

        : 

                                                                              

      .                                             ,                       . 

  

       : socratic.org, thefamouspeople.com, cgm.cs.mcgill.ca, mathsisfun.com, 

wikipedia.org, geom.uiuc.edu, staff.argyll.epsb.ca 

 

 

 

 

 

 

 

 

 

http://arime.org/%E0%B2%8E%E0%B2%A3%E0%B2%BF%E0%B2%95%E0%B3%86%E0%B2%AF%E0%B2%B0%E0%B2%BF%E0%B2%AE%E0%B3%86/%E0%B2%A8%E0%B2%BE%E0%B2%B2%E0%B3%8D%E0%B2%AC%E0%B2%A6%E0%B2%BF%E0%B2%97%E0%B2%B3%E0%B3%81-quadrilaterals-%E0%B2%AD%E0%B2%BE%E0%B2%97-1/
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
https://socratic.org/questions/what-is-the-history-of-quadrilaterals
http://arime.org/wp-content/uploads/2017/03/Image15-QuP2.png


78                                           : http://arime.org/                                   : arime.org@gmail.com 

 
 

6.         -    1                                    

 

                                                                                     

               ,                                           … 

     :                             ,                                       . 

      :    ,           ,             . 

     :      ಈ                   ,                          ?             (         )      

          ? 

      : ಈ                                  ,                  . 

     :            ,                                                . 

      :           ,                  ,       ,          ,                        !. 

     :                  , ಈ                                             . 

      :                                        ,                                     . 

                                            . 

 
      : ಈ                             ,                                              . 

     :                                   ,          ,       ,                                  

       ,                              ,                          . 

http://arime.org/%e0%b2%8e%e0%b2%a3%e0%b2%bf%e0%b2%95%e0%b3%86%e0%b2%af%e0%b2%b0%e0%b2%bf%e0%b2%ae%e0%b3%86/%e0%b2%b9%e0%b2%b2%e0%b2%ac%e0%b2%a6%e0%b2%bf%e0%b2%97%e0%b2%b3%e0%b3%81-polygons-%e0%b2%ad%e0%b2%be%e0%b2%97-1/
http://arime.org/wp-content/uploads/2017/05/Image1-Po.png
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      :                                              ,     . 

     :                                                 ,                 ,               

           ,                                ,                    . 

 

 
 

     : ಈ                               ,                                                 

                         .              . 

      :                                      !,        . 

           ,                     ,           ,                ,     ,       ,              , 

         ,          ,                                      ಈ           . 

                ,      ,      ,                   (Polygon)                   . 

http://arime.org/wp-content/uploads/2017/05/Image2-Po.png
http://arime.org/wp-content/uploads/2017/05/Image3-Po.png
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     :                                  .                                     ? 

      :                                                         (Closed shapes)            

       . 

     :                            ? 

      :                             ,                                      (Closed shape) 

         .                                                                !.              

(Triangle)               ,       (Triangle)                                       (Polygon) 

             . 

 

http://arime.org/wp-content/uploads/2017/05/Image4-Po.png
http://arime.org/wp-content/uploads/2017/05/Image5-Po1.png
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ಈ                                                       ?,                              

                                     . 

 

              (Types of Polygons). 

                             ,                                    ,                 

                                 . 

1.                                  (Regular and Irregular polygons). 

 

             (Regular Polygons): 

                                                                

                     .             (Regular Polygon)            (Equilateral Polygon)      

                            (Equiangular Polygon)               . 

        1:                                                                         

                                                                            

            ,                                 . 

 

 

http://arime.org/wp-content/uploads/2017/05/Image6-Po.jpg
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        2:                                      (Star Polygon)           ,            

                                                                              ,       

                               (Regular Polygon). 

 

 

                 (Irregular Polygons): 

                                                                                              

                                                              . 

        1:                                                                              

                                                                          ,       

                              . 

 
 

        2:                             (Rectilinear Polygon)           ,                  

                                           90°                                             , 

      ಈ                               (Irregular Polygon). 

http://arime.org/wp-content/uploads/2017/05/Image7-Po.jpg
http://arime.org/wp-content/uploads/2017/05/Image8-Po.png
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2.              (Convex Polygons)                   (Concave Polygons). 

 

              (Convex Polygons). 

                                       180°                 180°                          

                        . 

        1:                                 ,                                              

        180°          ,                           (Regular Polygons)                

(Irregular Polygons)                   . 

 
 

        2:                       (Octogon)                                   (Polygon),     

                               (Convex)                        180°           ,           

                   . 

http://arime.org/wp-content/uploads/2017/05/Image9-Po.png
http://arime.org/wp-content/uploads/2017/05/Image10-Po.png
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        3:  ಈ                         (Equiangular Polygon)                        

                                180°           ,                                

(Convex Polygon) 

 

 
              (Concave Polygons): 

                                       180°                                     

                . 

 

        1:                                 ,                                              

              180°           ,                           (Regular Polygons)                

(Irregular Polygons)                   . 

http://arime.org/wp-content/uploads/2017/05/Image11-Po.png
http://arime.org/wp-content/uploads/2017/05/Image12-Po.png
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        2:         ಈ          ಈ              (Star Fish)                           ?     , 

                      180°                            . 

 

 

  

3.         (Simple)               (Complex)        . 

 

                 (Simple Polygons) 

http://arime.org/wp-content/uploads/2017/05/Image13-Po.png
http://arime.org/wp-content/uploads/2017/05/Image13-Po.png
http://arime.org/wp-content/uploads/2017/05/Image13-Po1.png
http://arime.org/wp-content/uploads/2017/05/Image14-Po.png
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                                            (Sides are not intersecting each other)             

            (Simple)              .       ,    ,                                          

          . 

 

        1:                                 , ಈ                                            

                                          ,                                             

       ,                                    . 

 

 

        2:  ಈ                                     (Equilateral Pentagon),                  

                                                                             ,           

                      . 

http://arime.org/%E0%B2%8E%E0%B2%A3%E0%B2%BF%E0%B2%95%E0%B3%86%E0%B2%AF%E0%B2%B0%E0%B2%BF%E0%B2%AE%E0%B3%86/%E0%B2%AE%E0%B3%82%E0%B2%B0%E0%B3%8D%E0%B2%AC%E0%B2%A6%E0%B2%BF/
http://arime.org/%E0%B2%8E%E0%B2%A3%E0%B2%BF%E0%B2%95%E0%B3%86%E0%B2%AF%E0%B2%B0%E0%B2%BF%E0%B2%AE%E0%B3%86/%E0%B2%9A%E0%B3%8C%E0%B2%95/
http://arime.org/%E0%B2%8E%E0%B2%A3%E0%B2%BF%E0%B2%95%E0%B3%86%E0%B2%AF%E0%B2%B0%E0%B2%BF%E0%B2%AE%E0%B3%86/%E0%B2%A8%E0%B2%BE%E0%B2%B2%E0%B3%8D%E0%B2%AC%E0%B2%A6%E0%B2%BF%E0%B2%97%E0%B2%B3%E0%B3%81-quadrilaterals-%E0%B2%AD%E0%B2%BE%E0%B2%97-1/
http://arime.org/wp-content/uploads/2017/05/Image15-Po.png
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                  (Complex Polygons) 

                                                (Sides are  intersecting each other)            

             (Complex)              .                           (Regular Polygons)        

                       (Irregular Polygons). 

        1:                                        ,                              

                                . 

 

 

                           ,                                              . 

 

http://arime.org/wp-content/uploads/2017/05/Image16-Po.jpg
http://arime.org/wp-content/uploads/2017/05/Image17-Po.png
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7.         –     2                                

 

                                                                       , ಈ         

     (Angle),         (Perimeter)             (Area)                               . 

              (Perimeter of a polygon): 

                                                                            . 

                 ABCDE          (Pentagon)                . 

 
              P     ,   1 = AB,   2 = BC,   3 = CD,   4 = DE,   5 = EA      

              P =   1+   2 +   3 +   4 +   5 = AB + BC + CD + DE + EA         . 

                      ABCDEF                        (Concave Polygon)                . 

http://arime.org/%e0%b2%8e%e0%b2%a3%e0%b2%bf%e0%b2%95%e0%b3%86%e0%b2%af%e0%b2%b0%e0%b2%bf%e0%b2%ae%e0%b3%86/%e0%b2%b9%e0%b2%b2%e0%b2%ac%e0%b2%a6%e0%b2%bf%e0%b2%97%e0%b2%b3%e0%b3%81-polygons-%e0%b2%ad%e0%b2%be%e0%b2%97-1/
http://arime.org/wp-content/uploads/2017/07/Image1-P2.png
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          ABCDEF ಈ              AB = 8cm, BC = 5cm, CD = 7cm, ED = 3cm, EF = 12cm, FA = 

10cm     ,         P     . 

∴           ABCDEF                P = AB + BC + CD + DE + EF + FA = 8 + 5 + 7 + 3 + 12 + 10 

= 45 cm     .  

                     n                  P =   1 +   2 +   3 + …+ …+   n-1 

+   n         . 

                                    ,     i = 1,2,3……n, n                      

                                   . 

                     (Simple Polygon)               (Regular Polygon)     

            P= n x s =           x                             . 

    n ->           . 

s ->              . 

 

                   (Interior Angles)                 : 

                              (n − 2) π C         , 

    c                (Radians)              ,                  1c               . 

1c          180°/π         , 

∴ π C = 180°     ,      π = 3.14159     . 

∴                        (n − 2) × 180°                             . 

     n                                 . 

http://arime.org/wp-content/uploads/2017/07/Image2-P2.png
http://arime.org/wp-content/uploads/2017/07/Image3-P2.png
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                                          (Equation)           (Convex Polygon)      

            (Concave Polygon)              . 

                           (Regular Polygon)                         180° –

 360°/n         .     n                                 . 

        1:             ABCD           (Quadrilateral)          ,                      ? 

 
                                              (n − 2) × 180°     , 

                                             ,           n = 4        . 

∴ ABCD                     ∠BAD + ∠ADC + ∠DCB + ∠CBA =  (n − 2) × 180° = (4 – 2) x 180° = 

2 x 180 = 360°     . 

       2:                             (Regular Dodecagon)          ,               

                                      ? 

http://arime.org/wp-content/uploads/2017/07/Image4-P2.png
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                                              (n − 2) × 180°     , 

                                          ,           n = 12        . 

∴                             = (n − 2) × 180° = (12 – 2) x 180° = 1800°     . 

ಈ            (Dodecagon)                    (Regular Polygon),                            

              (Equilateral)                                           (Equiangular). 

                           (Regular Polygon)             180° – 360°/n         . 

∴                                  = 180° – 360°/n = 180°- 360°/12 = 180° – 30° = 150°        . 

  

        3:                               162°     ,         ಈ                         

       . 

ಈ                                     162°     . 

                           (Regular Polygon)             180° – 360°/n         . 

                    = 180° – 360°/n = 162°,     n                           ,                

        

180° –  162° = 360°/n 

18° = 360°/n 

n = 360°/18 = 20 

http://arime.org/wp-content/uploads/2017/07/Image5-P2.png
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∴                      162°          20                    , ಈ              

         (Icosagon)                     . 

  

 

                             (Area of a Polygon): 

                                     ,    ,                                    ,       

                              ,                                                              

                                              .                             (coordinate 

system)                                                   . 

http://arime.org/wp-content/uploads/2017/07/Image6-P2.png
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 n:       

 x,y:                            (Coordinates of polygon vertices) 

 k: 1, 2, 3, 4, …, n-1, n 

                          (Negative Symbol)                             (Positive Symbol) 

                     ,                      (absolute value/modulus/real number)         , 

            -6 -> |6| -> 6,                        । ।                   

 

       1:                                                            (equation)          ? 

    :                                                                                 

                                          ,                                     

                                                      

              .                            ಈ                                            ಈ 

          . 

 

http://arime.org/%e0%b2%8e%e0%b2%a3%e0%b2%bf%e0%b2%95%e0%b3%86%e0%b2%af%e0%b2%b0%e0%b2%bf%e0%b2%ae%e0%b3%86/%e0%b2%ae%e0%b3%82%e0%b2%b0%e0%b3%8d%e0%b2%ac%e0%b2%a6%e0%b2%bf/
http://arime.org/uncategorized/%e0%b2%a8%e0%b2%be%e0%b2%b2%e0%b3%8d%e0%b2%ac%e0%b2%a6%e0%b2%bf%e0%b2%97%e0%b2%b3%e0%b3%81-quadrilaterals-%e0%b2%ad%e0%b2%be%e0%b2%97-2/
http://arime.org/uncategorized/%e0%b2%a8%e0%b2%be%e0%b2%b2%e0%b3%8d%e0%b2%ac%e0%b2%a6%e0%b2%bf%e0%b2%97%e0%b2%b3%e0%b3%81-quadrilaterals-%e0%b2%ad%e0%b2%be%e0%b2%97-2/
http://arime.org/wp-content/uploads/2017/07/Image8-P2.jpg
http://arime.org/wp-content/uploads/2017/07/Image8-P2.jpg
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      2:                     (Simple Polygon)               (Regular 

Polygon)                                  ? 

    :                                                                             

(Equilateral)                                 (Equiangular)                . 

                                                    ಈ                     

            . 

                                                    (Regular Polygons). 

 

                             A = 1/2 x (pa)         . 

     p         (Perimeter) 

a               (Apothem) 

       A = 1/2 x (pa) = 1/2 x (nsa)               ,                 P= n x s 

=             x                      . 

              (Apothem)                                                              . 

                                (Octagon)                                           

(Equation of area of regular polygon)                     . 

http://arime.org/wp-content/uploads/2017/07/Image9-P2.png
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        1:                                                             x         

      . 

 
                        (n=4)                           . 

∴  ED = DG = GF = FE = s 

                          (length of apothem)                                     . 

∴                a = s/2,                                        

A = 1/2 x (pa) = 1/2 x (nsa) = 1/2 x (           x         x                   ) 

∴  A = 1/2 x 4 x s x s/2 =2 x s x s/2 = s x s =    x         . 

 

        2:                (Regular Pentagon)       7 cm                              4.81734 

cm                         . 

http://arime.org/wp-content/uploads/2017/07/Image10-P2.png
http://arime.org/wp-content/uploads/2017/07/Image11-P2.png
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                             (n=5)                           . 

                                      . 

A = 1/2 x (pa) = 1/2 x (nsa) = 1/2 x (           x         x                   ) 

∴ A = 1/2 x (5 x 7 x 4.81734) = 1/2 x (168.6069) = 84.30345 cm. 

∴                A = 84.30345 cm. 

 

        3:                   P1P2P3P4P5                           (coordinate system) 

           ,                                         ಈ                      . 

http://arime.org/wp-content/uploads/2017/07/Image12-P2.png
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                       (Vertices)                                  

 ಈ               (Coordinates)       P1(3,4), P2(5,11), P3(12,8), P4(9,5)      P5(5,6). 

                                        (Simple Polygon)                        

(Irregular Polygon) 

                            (Simple polygon)                              (Equation). 

P = { P1(x1,y1),P2(x2,y2),P3(x3,y3),P4(x4,y4),P5(x5,y5)} = {P1(3,4),P2(5,11),P3(12,8),P4(9,5) 

P5(5,6)}                       . 

http://arime.org/wp-content/uploads/2017/07/Image13-P2.png
http://arime.org/wp-content/uploads/2017/07/Image14-P2.jpg
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                          (Negative Symbol)              , । ।  (Real/Absolute number symbol) 

                 . 

        :                                                     ,                        

                        (                  –    1                  ) 

 

        : dummies.com/education, easycalculation.com, math.blogoverflow.com, wikipedia.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.dummies.com/education/math/geometry/how-to-calculate-the-area-of-a-regular-polygon/
http://www.dummies.com/education/math/geometry/how-to-calculate-the-area-of-a-regular-polygon/
http://math.blogoverflow.com/2014/06/04/greens-theorem-and-area-of-polygons/
http://wikipedia.org/
http://arime.org/wp-content/uploads/2017/07/Image15-P2.png
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8.                                                      

                                      (Ellipse)                                 ,        

                         ,        ,         ,        ,        ,         ,                  

                                . 

 

 

                      ?. 

                                                           . 

                             . 

                                                               . 

                                . 

http://arime.org/wp-content/uploads/2017/08/Image1-EL.png


100                                           : http://arime.org/                                   : arime.org@gmail.com 

 
 

        (   )     ಈ                    . 

        1:                               (Closed Shape),                       

             (Focus Points)                          (Loucs Points)                   

                  (Constant value). 

ಈ                              . 

 

                          (ellipse)     . 

                     F1      F2                         (Focal points) 

                 Q, P      C                          (Locus Points)        . 

            Q     F1      F2                            F1Q      F2Q     . 

            P     F1      F2                            F1P      F2P     . 

            C     F1      F2                            F1C      F2C     . 

                 F1Q + F2Q = F1P + F2P = F1C + F2C = 2a         ,     a                

                  (Constant value). 

  

       2:                (Cone shape)                                   .              !?,       

                 . 

http://arime.org/wp-content/uploads/2017/08/Image2-EL.png
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                    (Cone shape)                  ,              (Ellipse)            

         !. 

 

                  (Parts of Ellipse): 

 
 

           (Major axis):                                        . 

http://arime.org/wp-content/uploads/2017/08/image3-EL.png
http://arime.org/wp-content/uploads/2017/08/Image4-EL.png
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            (Minor axis):                                        (Perpendicular)          

             . 

     (Centre):                                                                   .. 

     (Vertex):                                                                    

            . 

       (Co-Vertex):                                                             

                      . 

           (Focus points):                                         ,              ಈ              

           (Major axis)                                      ಈ                          . 

             (Locus Points):                                         , 

         (Perimeter) 

                                                                                       

                          .                                    ಈ              . 

 

 

          1: 

 

     h = (a – b)2 /(a + b)2 

     a                     (Semi Major axis line) 

     b                      (Semi Minor axis line) 

 π = 3.14159. 

http://arime.org/wp-content/uploads/2017/08/Image5-EL.png
http://arime.org/wp-content/uploads/2017/08/Image6-EL.png


103                                           : http://arime.org/                                   : arime.org@gmail.com 

 
 

                                         . 

 
                                           (Infinite Sum formula)              ,          

                                . 

 

          2: 

                       ಈ                                           ,               

(Mathematician)                                  . 

 

     a                     (Semi Major axis line) 

     b                      (Semi Minor axis line) 

 π = 3.14159. 

 

          3: 

ಈ                                                              . 

 

http://arime.org/wp-content/uploads/2017/08/Image7-EL.png
http://arime.org/wp-content/uploads/2017/08/Image8-EL.png
http://arime.org/wp-content/uploads/2017/08/Image9-EL.png
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     a                     (Semi Major axis line) 

     b                      (Semi Minor axis line) 

 π = 3.14159. 

 

          4: 

    -          (Semi Major axis)          -            (Semi Minor axis)                     

                                 . i.e a < 3b, ಈ                                 

                                       ,                             5%      -    

                    . 

 

     a                     (Semi Major axis line) 

     b                      (Semi Minor axis line) 

 a < 3b 

 π = 3.14159. 

 e a < 3b 

          : b = 5, a = 10 => 10 < 3 x 5 => 10 < 15                                         

                           . 

  

        :                    -            (Semi Major Axis) 19 ft         -             (Semi 

Minor Axis) 9 ft                       (Perimeter)         . 

 

                                                                               ,     

                               2                 . 

http://arime.org/wp-content/uploads/2017/08/Image10-EL.png
http://arime.org/wp-content/uploads/2017/08/Image11-EL.png
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     a = 19ft                     (Semi Major axis line) 

     b = 9 ft                      (Semi Minor axis line) 

 π = 3.14159. 

         p = 14159 [ 3(19 + 9) – √(3 x 19 + 9)(19 + 3 x 9)] 

              p = 3.14159 [84 – √(66)(46)] 

p = 3.14159 [84 -√3036] 

p = 3.14159 [84 – 55.1] = 3.14159 x 28.9 = 90.791951 ft 

                            90.791951 ft      

  

               (Area of an Ellipse): 

                  A = πab                    . 

                                    ಈ                           . 

         :                                                               ,         

          (Semi Major axis line) a = 10cm                     (Semi Minor axis line) b = 7cm     , 

                                                 ? 

 

                A = πab. 

                                    A = 3.14159 x 10 x 7 = 219.911 cm2 

                                   219.911 cm2      . 

                     (Equation of ellipse): 

http://arime.org/wp-content/uploads/2017/08/Image12-EL.png
http://arime.org/wp-content/uploads/2017/08/Image13-EL.png
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                                                             ,                            

                     . ಈ                                      (Coordinate system) 

                   . 

 
 

                                              . 

 

 

                                        -          (Semi Major axis line) a = 2         -

           (Semi Minor axis line) b = 1     . 

                  y = (1/a) x  √ (a2 b2  – x2 b2)        . 

              x      y              (Variables). 

             (Coordinates graph)        a=2, b=1      x = [ -2, -1, 0, 1, 2 ]           y = (1/a) x  

√ (a2 b2  – x2 b2)          y                                            . 

        (Eccentricity): 

                 (Curved shapes)                                  (Eccentricity)         ,       

                           . 

http://arime.org/wp-content/uploads/2017/08/Image14-EL.png
http://arime.org/wp-content/uploads/2017/08/Image15-EL.png
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                       (Eccentricity of the Ellipse) ಈ                    , 

e = c/a 

 e                            . 

 c                       (Focus)                   (Centre of the Ellipse)          

 a                       (Focus)                      ,           (Vertex)         . 

             :           (Circle)                                   (e = 0),                 

                             ,                    . 1 > e > 0. 

 

              . 

 

 380–320 BCE               (Menaechmus)                                     

           . 

 

http://arime.org/wp-content/uploads/2017/08/Image17-EL.png
http://arime.org/wp-content/uploads/2017/08/Image18-EL.png
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        300 BCE                                                                   

                . 

 290 -.350 BCE                          (Pappus)                       (Foci of the Ellipse) 

                 . 

 1602 CE                    (Johannes Kepler)                                         (Orbit) 

                                . 

 

       : 

1.           (Oval shape)               Ellipse shape)                                . 

2.           (Circle)           (Eccentricity)                               . 

    : askiitians.com, mathsisfun.com, mathopenref.com/ellipseeccentricity, mathsisfun.com/geometry, Wikiped

ia 

 

 

 

 

http://www.askiitians.com/iit-jee-coordinate-geometry/ellipse.aspx#history-of-an-ellipse
http://www.mathsisfun.com/geometry/ellipse.html
http://www.mathopenref.com/ellipseeccentricity.html
http://www.mathsisfun.com/geometry/ellipse-perimeter.html
https://en.wikipedia.org/wiki/Ellipse
https://en.wikipedia.org/wiki/Ellipse
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