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Chapter (Unit) … I  
Arc Radius: Part - 1                

INTRODUCTION: This is a fundamental research, in mathematics (Geometry) is a new concept 
created. Which, Dhananjay Shantaram Janorkar is putting in the form of book before the World. In the 
research paper titled “The self - proving theorem of Goba and its explanation on the basis of a formula 
(Goba Cha Swayamshidha Sidhanta Wa Sutrachya Aadharache Spastikaran, (In marathi),” Published in, 
International Journal of Shantaram Janorkar Foundation of Mathematics, Science & Spiritual, Edition–1, 15 
September, 2015, Page No. 81-156, (In english), Aawaruti -1 (Edition-1), 15 September, 2015, Pan Number 
157-226, (In marathi), ISO 9001:2008, ISSN (P):2454-5236, ISSN (O):2454-633X, ISBN: 978-81-930845-0-2, 
which is researched by Late Shri Shantaram Bapurao Janorkar and compiled by Dhananjay Shantaram 
Janorkar with providing diffetent examples and putting them in scientific and mathematical language, In 
those research paper, on the original circumference of circle of the first construction, there are six 
circumference of circles. Dhananjay Shantaram Janorkar has tried to explain clearly in scientific and 
mathematical language by giving different examples that these six circumferences of circles divide the 
original circumference of circle in six arc radii. With the help of this research paper, the new formula of 
arc radius has emerged which is The Theorem of the Formula of Arc Radius [Kans Trijechyaa Sutrachaa 
Siddhant (In Marathi)], International Journal of Shantaram Janorkar Foundation of Mathematics, Science & 
Spiritual, Edition–2, Volume - 2, Issue - 2, 15 September, 2016, Page No. 1-18, (In english), Aawaruti -2, 
(Edition-2), Volume - 2, Issue - 2, 15 September, 2016, Pan Number 19-36, (In marathi), ISO 9001:2008, 
ISSN (P):2454-5236, ISSN (O):2454-633X, ISBN: 978-81-930845-1-9, And author and researcher 
Dhananjay Shantaram Janorkar is putting these formulae before the world and he has tried to explain 
clearly this formula in scientific and mathematical language by giving different examples in this, “Arc 
Radius, Goba Verification and Its Applications”, book.  
Moreover, to establish this research scientifically, renowned mathematician, Honorable Prof. Dr. T. M. 
Karade, (D.Sc., D.Sc.), Prof. Dr. Shriram B. Patil, Prof. Dr.B.S. Rajput, Prof. Dr. M. T. Teli, Prof. Dr. 
Kamel Lahmar (Algeria), AFRICA, Prof. Dr. Kishor S. Adhav, (D.Sc.), Prof. Dr.J.N. Salunke, Prof. Dr. 
S. D. Katore, Prof. Dr. M. B. Dhakne and Prof. Dr. D. T. Solanke gave the guidance to author and still 
they are doing so from time to time for which Dhananjay Shantaram Janorkar has greatful to them.  
Dhananjay Shantaram Janorkar has tried to explain clearly how six arc radii are created from the original 
circumferences of circle in scientific and mathematical language by giving different examples.  
As follows, 
Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
 

                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                           Diagram No.2 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.1 
 

DEFINITIONS: 

1. Degree = unit of Measurement   
Example 1. 
              Closed chop (Compass), Tip of the compass 
              means point, means 1 point, means 10 degree,  
              means dot • = degree means unit of measurement   

                                                                                                                                                                                                                          

                                                                                                                                                    Diagram No.3 
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Open the compass (Means chop) as follows, means which shows the nonsupernatural.  

• ← + → • as we open the compass the invisible degree is bisect in to two degree. (10) one degree   
                      becomes (20) two degree. 
2. Degree Radius: When closed chop (Compass) is opened measure of one degree becomes measure of 
two degree. This distance between measures of two degree is called degree radius.     
Example 2. 
 
                                                                                                                Diagram No.4 
 

 

3. Straight Radius: Straight line segment joining centre of the circle and centre of the firstly constructed 
circle on the circumference of the original circle is called straight radius. 
Example 3. 
                 
                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                

                                                                                                           Diagram No.6 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.5 
 

 

4. Measure of straight radius: Distance between two apex of the measure of straight radius is called   
                                               “Measure of straight radius” and it is in four degree measure = 40 

OR 
Constant No.1: U.S.J. Constant = Measure of straight radius 10 become 20, 20 become 40  
                                                            10 become 30, 30 become 60 Measure of arc radius 
                                                            Measure of straight radius 40 And Measure of Arc radius 60  
                                     In constant No. 1.

 
U.S.J. constant means Uday Shantaram Janorkar 

Example 4. 
Measure of straight radius =It is sum of the measure of straight radius in clockwise direction 
                                              And anticlockwise direction  
                                           = (10 + 10) =20  + (10 + 10) = 20 

                                           = (20) + (20) = 40 Measure of straight radius             Diagram No. 7 
 

5. Arc Radius: An arcular line segment joining centre of the circle and centre of the firstly constructed   
                      circle on the circumference of the original circle is called arc radius. 

OR 
The segment of circumference of a circle means An (Arc) arcular line segment joining measure of centre 
of a circle and measure of centre on the circumference of a circle and the distance between the two 
measures of center are equal to straight radius, in clockwise and anti clockwise direction and which divide 
the circumference of the original circle in to six equal parts is called “Arc Radius” of circle.  

OR 
Length of arc segment of circumference of circle is equal to radius then that segment of circumference of 
circle is called “Arc radius”.              

             OR 
The segment of the circumference of a circle whose length (distance) equal to straight radius its segment 
of the circumference of a circle is called “Arc Radius”. 
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Example 5. 
                 
                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                           Diagram No.9 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.8 
  

6. Measure of arc radius: Distance between two apex of the measure of arc radius is called “Measure of 
arc radius” and it is in six degree measure = 60 

OR 
Constant No.1: U.S.J. Constant = Measure of straight radius 10 become 20, 20 become 40  

                                                            10 become 30, 30 become 60 Measure of arc radius 
                                                            Measure of straight radius 40 And Measure of Arc radius 60  
                                  In constant No. 1.

 
U.S.J. constant means Uday Shantaram Janorkar 

Example 6. 
Measure of arc radius = It is sum of the measure of arc radius in clockwise direction  
                                        And anticlockwise direction  
                                    = (10 + 10 +10) = 30 + (10 + 10 +10) = 30 

                                    = (30) + (30) = 60 Measure of arc radius 

                                                                                                      Diagram No. 10 
OR 

 
After opening the chop (compass), original 10; one degree becomes 20. As per the  
diagram they are created at equal distance 10 + 10 = 20. If these degree are joined by  
a straight line, this straight line is called “Straight radius”.  
 
After opening the chop (compass), original 10; one degree becomes 30. As per  
the diagram they are created at equal distance 10 + 10 + 10 = 30. This circular  
circumference arc line is called “Arc radius”.  
 
                                                                                                    Diagram No.11 
Here we have seen two types of radius. Straight radius whose measure is 20  
and Arc radius whose measure is 30     
After opening the chop (compass), original 10; one degree becomes 20. As per the  
diagram they are created at equal distance 10 + 10 = 20. If these degree are joined by  
a straight line, this straight line is called “Straight radius”.  
 
After opening the chop (compass), original 10; one degree becomes 30. As per  
the diagram they are created at equal distance 10 + 10 + 10 = 30. This circular  
circumference arc line is called “Arc radius”.  
                                                                                                   Diagram No.12 
Here we have seen two types of radius. Straight radius whose measure is 20  
and Arc radius whose measure is 30                                                                                                                 
 

7. Radius of the circle: A line segment (straight and arcual) joining centre of the circle and centre of the 
firstly constructed circle on the circumference of the original circle is called radius of the circle. The 
straight line segment is called straight radius and arcual line segment is called arc radius. 
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Example 7. 
                 
                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                           Diagram No.14 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.13 
 

8. Measure of Radius: Distance between two apex of the measure of radius means sum of measure of    
                                straight radius and measure of arc radius is called measure of radius and it is in 100  

                                                   measure according to construction. 
OR  

Constant No.2: S.S.J. Constant = Measure of radius = Measure of straight radius + Measure of arc radius 
                                                                                             =   40  +  60   = 100 = Measure of radius  
                       By this radius however it may be small or large in the sense of measure they are congruent.   
                                    In constant No. 2.

 
S.S.J. constant means Suvernesh Shantaram Janorkar 

Example 8. 
Measure of radius = Measure of straight radius + Measure of arc radius 
                              =  40  +  60  = 100 Measure of radius 
 

 
                                                                                                              Diagram No. 15 
 

9. Diameter: It is a line segment (straight and arcual) passing through the center of the circle joining the  
                 opposite centers of the firstly constructed circles and making two equal part of the  
                 Circumference of circle.  
 
Example 9. 
 
 
 
 
 
 

 

                                               Diagram No.16       Diagram No. 17                Diagram No. 18 
 
 

 
10. Straight diameter: It is segment passing through the center of the circle joining the opposite centers 
of firstly constructed circles and making two equal parts of circumference of circle is called straight 
diameter.  
Example 10. 
 
 
 
 
 
                              Diagram No.19 
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11. Arc diameter: It is an arc passing through the center of the circle, in clockwise or anticlockwise  
                       direction joining opposite centers of firstly constructed circles and making two equal   
                       parts of circumference of circle is called arc diameter.  
Example 11. 
 
 
 
 
 
 
                    Diagram No. 20                                     Diagram No. 21 
 
12. System of homogeneous circle: As per sector of circumference of circle curve radius and curve   
                                                         diameter is called system of homogeneous circle.  
Example 12. 
 
 
 
 
 
 
                          Diagram No. 22                                 Diagram No. 23 
 
13. System of anti-homogeneous circle: As per sector of circumference of circle straight radius and   
                                                           straight diameter is called system of anti- homogeneous circle.   
Example 13. 
 
 
 
 
 
 
                          Diagram No. 24                    Diagram No. 25 
 

14. Measure of circumference: It is multiplication of measure of centre of circle and measure of radius is 
called measure of circumference. 

OR 
Measure surrounding the measure of centre of circle is called measure of Circumference. 

OR 
 

Constant No.3: D.S.J. Constant of measure of Circumference = Measure of centre of circle x Measure of  
                                                                                                       radius / S.S.J.  
                                                                                                    = 10 x 100 = 100 measure of Circumference 
                                    In constant No. 3.

 
D.S.J. constant means Dhananjay Shantaram Janorkar 

 

 Example 14. 
 

  
                                                                                                 10 x 100 = 100 measure of Circumference 
 
                                                                                        
 
 
 
        Diagram No. 26            Diagram No. 27 
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Measure of Radius Using Diagram No. 28 
Measure of radius = Measure of straight radius + Measure of arc radius 
                              =  40  +  60  = 100 Measure of radius 
 

 
                                                                                                         Diagram No. 28 
 

15. Circle: Around the measure of centre of circle, up to the equil distance of radius means 60 measure of   
            centre of circle of construction means up to circumference of circle completely circular and in the   
            one plane of diagram is called circle.   

OR
             A circle is a locus of a point in the plane such that its distance from a fixed point is always

     
            

constant. Constant distance is called radius and fixed point is called centre.
 OR

             The circle is a locus of a point such that it distance from fixed point is always constant, constant   
            distance is called radius and fixed point is called centre of the circle. 
 
Example 15. 
  
 
 
 
 
                                                                                                                                    Diagram No.30 
Diagram No.29 
 

16. Measure of circle:  Measure of plane is called measure of circle. And it is in Measure of 360. 
OR 

Measure around the centre of circle is called measure of circle. And it is in Measure of 360. 
OR 

Constant No.4: J.D.J. Constant of measure of circle = 30 x 40 x 30 = 360 Constant of measure of circle  
                                   In constant No. 4.

 
J.D.J. constant means Jija Dhananjay Janorkar 

 

Example 16. 
 
 
 
 
 
 
 
 
 
 

 
                                     Diagram No.31 
 

17. Center of circle:  The fixed point at the middle of the circle is called its centre. 
OR 

                                 The place at the centre of a circle is called the centre of circle.  
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Example 17. 
 
 
 
 
 
 
 
 
 
 
 
 
 
                               Diagram No. 32                                   Diagram No. 33 
 

18. Measure of centre:  Measure of the fixed point at the middle of the circle is called its measure of 
centre. And measure of centre of circle is 10 one Degree. 
 
Example 18. 
 
 
 
 
 
 
 
                        Diagram No. 34                          Diagram No. 35 
 

19. Circumference of circle: Circle surround the circular line is called Circumference of circle.     OR 

The circumference of a circle is the distance around it. The term is used when measuring physical objects, 
as well as when considering abstract geometric forms.       OR  
A wire ring as shown in figure, we can break this ring at any point on it, straighten out the wire and 
measure its length. This length is called the circumference of the circle. 
 

Example 19. 
 
 
 
 
 
 
                                                      Diagram No. 36 
 

20. Measure of circumference of circle: Circle surrounds the measure of circumference means 
multiplication of measure of circle and measure of Circumference is called measure of circumference of 
circle. 

OR 
Constant No.5: S.D.J. / Ja.D.J. Constant measure of Circumference of circle  
                                                   = J.D.J. x D.S.J. Constant 
                                                   =   360  x   100       = 3600 Measure of circumference of circle 
                                                   In constant No. 5. S.D.J./Ja.D.J. constant means Shiva Dhananjay  
                                                   Janorkar Alias Jay Dhananjay Janorkar  
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Example 20. 
Formula:  Measure of circle x Measure of Circumference = Measure of circumference of circle 
                          360                    x              100                                         = 3600 Measure of circumference of circle  
 
 
                               Center of circle: - The fixed point at the middle of the circle is called its centre. 
                               Measure of centre: - Measure of the fixed point at the middle of the circle is called   
                                                                 its measure of centre of circle. And measure of centre of circle   
                          Diagram No. 37          is 10 one Degree. 
 

Construction from original Measure of radius to measure of circumference of circle 
 
                                                              Measure of 24 arc radius outside the original   
                                                              circumference of circle is of 12 arc radius interior of  
                                                              original circumference of circle. 
                                                              Original measure of radius = Measure of straight radius +  
                                                                                                            Measure of arc radius                                                                                               
                                                                                                         =   (10 + 10) + (10+ 10+ 10) 
                                                                                                         =        20        +         30            = 50  

                                                                   For construction measure of radius = 50 x 20 = 100  
                                                                Measure of 24 arc radius = 24 x 30 = 720 this is measure of  
                                                               12 arc radius interior of original circumference of circle  
                                                               \24 x 30 = 720 Therefore measure of one arc radius        
                                                                = 12 : 1 :: 720 

                  Diagram No.38
Measure of arc radius

 

0
0

1

72
6

1

2
= =

´
clockwise and anticlockwise direction. 

 
Original circumference of circle is divided into 6 arc radius By virtue of construction of 6 circumference 
of circle. from this measure of circle.  

 

\  Measure of circle
 
= 1 : 6 ::  60                     

0
06 6

36   
1

Measure of circle
´

= =  

As per 6 arc radius has 1 centre of circle  

\  12 arc radius has centre of circle = 6 : 12 :: 10 
0

012 1
2                

6
Measure of centre of circle

´
= =

 
Measure of 12 arc radius interior of original circumference of circle is of 6 arc radius of original 
circumference of circle. 
\  Measure of circle

 
= 12 arc radius x 30 = 360 from this Measure of arc radius                    

\  Measure of circle
 
= 6 : 1 :: 360 Measure of arc radius

 

0
01 36

6
6

´
= =  clockwise and anticlockwise   

                                                                                                                     direction.  
Circumference of circle as per one radius 50, 24 radius has measure?    

This is measure of 12 arc radius interior.    

                                  = 1 : 24 :: 50  
0

05
120

1

24´
= = This is measure of 12 arc radius interior of   

                                                                                      original circumference of circle  

Measure of radius = 12 : 1 :: 1200  
0

0

12

1 120
10    Measure of radius

´
= =      

Measure of circumference = Measure of centre of circle x Measure of radius
 

      10        x    100       = 100 Measure of circumference  
Measure of circumference 100 this is original circumference of circle and 10 Measure of centre   
 
10 centre of circle has 100 circumference therefore how many measure of centre of circumference of 60 

centre of circle of construction on the original circumference of circle? 
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10 : 6 ::  100 Measure of circumference            
0

06 10
60    

1
Original circumference of circle

´
= =  

Measure of circumference of circle = 10 has 600 Therefore how many degrees of 60 centre of circle of 
construction.   

10 : 60 ::  600            
0 0

0
0

6 60
360    

1
Original circumference of circle

´
= =  

Measure of arc radius as per Measure of circumference of circle 

                                                                        
0

0
0

360
60  of   

6    
circumference of circle

Original arc radius
= =

 
OR 

 
Measure of Radius = Measure of straight radius + Measure of arc radius 
 
 
 
 
 
                   Diagram No.39 
Measure of Straight radius = Clockwise + Anticlockwise   
                                                   =   (10 + 10) + (10 + 10)      
                           = 20 + 20 = 40 Measure of Straight radius 

Measure of Arc radius = Clockwise    + Anticlockwise   
                                     = (10 + 10+ 10) + (10 + 10+ 10)                                                                          
                                  = 30 + 30 = 60 Measure of Arc radius                                                               
Measure of Radius = Measure of straight radius +  
                                  Measure of arc radius 

                                
= 40 + 60 = 100 Measure of radius

 Measure of circumference = Measure of centre of circle x Measure of radius  
                                           = 10x 100 = 100 Measure of circumference                           Diagram No.40 
Measure of circle = 6 Arc radius + Measure of arc radius 

                             
=          60             +                 60                    = 100 Measure of circle

 Measure of circumference of circle = Measure of circle x Measure of circumference  
                                                         = 360 x 100 = 3600

 
Measure of circumference of circle 

 

21. Goba:       = Angle made by end points of the diameter on the circumference of circle at two points at 
a distance equal to radius is 90, as per measure of circle. Measure of two such angle is 180 and it is in half 
of circle, it is called “Goba”.  
 
Example 21. 

As per measure of circle:  

Measure of circle = 2      = 2 x 180 = 360 Measure of circle  

        

0
0  36

18
2 2

Measure of circle
Goba= = = =

 
 
 
 
                                                                   Diagram No.41 
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22. Goba radian:    c = Angle made by end points of the diameter on the circumference of circle at two   
                                  points at a distance equal to radius is 900, as per measure of  circumference of circle.   
                                  Measure of two such angle is 1800 and it is in half of circumference of circle, it is  
                                  called “Goba radian”.  

        OR
 

                          
Adition of measure of two right angle triangle on the diameter on the half circumference   

                          is called “Goba radian”. This angle are of measurement 900 + 900 = 1800 

 Example 22. 

As per measure of circumference of circle: 

Measure of circumference of circle = 2       c = 2 x 1800 = 3600  

        

0
0    360

180
2 2

        c CMeasure of circumference of circle
Goba Radian Goba Radian= = = = =

 
 
 
 

  

                                                                                        Diagram No.42 

 

Constant No.6: Su.S.J. Constant. This constant convert the value of Goba, obtained as per arc diameter in   
                         to the value of the Goba obtained as per diameter or converse the value of the Goba  
                         obtained from arc diameter.     
                         = circumference of circle ÷ diameter = 6 ÷ 2 = 3, the value of Goba     

The value of Goba obtained from diameter 
                     = circumference of circle ÷ diameter = 62831853060 ÷ 20 = 3.1415926530 Constant of Goba  

Constant of measure of arc radies = Measure of arc radies, Ratio of arc radius to straight radius 
                                              Straight radius = 10000000000 
                                                           Arc radius = 10471975510   

Ratio 
0

0
0

. 1047197551
1.047197551

 1000000000

Arc Radius

straight radius
= =  Su.S.J. Constant 

  The value of the Goba obtained from arc diameter 30 x Su.S.J. Constant  
    30 = 30 x 1.0471975510 =3.1415926530 the value obtained from diameter   
Conversely,    arc diameter = the value obtained from diameter ÷ Su.S.J. Constant 

   
0

0 0
0

3.141592653
3 3

1.047197551
= =    The value of Goba 

                                     In constant No. 6. Su.S.J. constant means Sulabha Shantaram Janorkar
 

 

Constant No.7: Jn.D.J. Constant denote the distance of thundering Cloud from the earth  
                                     In constant No. 7. Jn.D.J. constant means Janhavi Dhananjay Janorkar 
Explanation: - Goba means Godavari Bapurao 
                         Late Godavari Bapurao Janorkar and Late Bapurao Uttamrao Janorkar       
   Example 23. 
 

 

The symbol of Goba: 
                          
                         Goba:  
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To make the concept of circumference of circle and diameter clear, the  symbol     was created by Late 
Mr. Shantaram Bapurao Janorkar and it was ginven a name  as “Goba.” 
     If we see the symbol,         we can see that the circumference looks round and his mother’s and my 
grandmother’s name is “Godavari.” The characters “Go”  in the word and in round ○ (Golakar in 

Marathi) and Godavari are the indicators of circumference of a circle ⊙ while diameter is a straight line 
or side, ____ and his father’s and my grandfather’s name is “Bapurao.” The characters “Ba”  in the word, 
side (Baju in Marathi) and Bapurao indicate a diameter. 
 

Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
 

Theorem 1. If one Circumference of circle is to be made from 6 Arc radius, Then 6 Arc OR 6 Arc 
radius x 1.047197551 = 6.283185306 Circumference of circle 
 

Proof. 
Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
 

ℓ (Arc A G B), ℓ (Arc B H C),  
ℓ (Arc D I C), ℓ (Arc E J D),  
ℓ (Arc F K E),  

 ℓ (Arc F L A) 0
2

360

     
     sr

q
= ´  

 

  

0

0

0

0

60
2 3.141592653 1

360

60 2 3.141592653 1

360
376.991118

  

  

 36

360

Unit

Unit

Unit

= ´ ´ ´

´ ´ ´
=

=

 

= 1.047197551 Unit Length of one arc  
    means one arc radius, as per first construction 
                                                                                                              Diagram No.43

 

                                                                       (1 Circumference of circle is to be made from 6 Arc radius)                                            
 OR   
ℓ (Arc A G B), ℓ (Arc B H C), ℓ (Arc D I C), ℓ (Arc E J D), ℓ (Arc F K E),  

 ℓ (Arc F L A) 0

      

8

 

1 0

   srq
=  

                       

0

0

60 3.141592653 1

180
188.49555918

180

     

     

Unit

Unit

´ ´
=

=

 

                       = 1.047197551 Unit Length of one arc means one arc radius, as per first Construction 
 

ℓ (Arc A G B) = 1.047197551 Unit 
ℓ (Arc B H C) = 1.047197551 Unit 
ℓ (Arc D I C) = 1.047197551 Unit  
ℓ (Arc E J D) = 1.047197551 Unit 
ℓ (Arc F K E) = 1.047197551 Unit  
ℓ (Arc F L A) = 1.047197551 Unit  

6 Arc OR 6 Arc radius x 1.047197551 Unit = 6.283185306 Unit Circumference of circle 
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Ratio of arc radius to straight radius 
0 0

0 0

 1047197551 1.047197551

100000000 0 1Straight Radi

Arc Rad

u

i s

s

u
= = = 1.047197551 Su.S.J. Constant 

                                                                          Ratio 

Straight Radius  1    :    1.047197551 Arc Radius 
Circumference of circle = 6 Arc Radius = 6 x 1.0471975510 = 6.2831853060 Circumference of circle  
                                                                                                       

  
 

6.283185306
3.141592653

2 

Circumference of circle
Goba Goba

Straight diameter
= = = =

 
Example 1.  
Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 

For example we consider straight radius 5 c.m. 
ℓ (Arc A G B), ℓ (Arc B H C),  
ℓ (Arc D I C), ℓ (Arc E J D),  
ℓ (Arc F K E),  

 ℓ (Arc F L A) 0
2

360

     
     sr

q
= ´  

 

  

0

0

0

0

60
2 3.141592653 5 . .

360

60 2 3.141592653 5 . .

360
1884

  

.9

  

555918 . . 

360

c m

c m

c m

= ´ ´ ´

´ ´ ´
=

=

 

= 5.235987755 c.m. Length of one arc  
    means one arc radius, as per first construction 
                                                                                                                Diagram No.44

 

                                                                        (1 Circumference of circle is to be made from 6 Arc radius)                                            
ℓ (Arc A G B) = 5.235987755 c.m. 
ℓ (Arc B H C) = 5.235987755 c.m.  
ℓ (Arc D I C) = 5.235987755 c.m. 
ℓ (Arc E J D) = 5.235987755 c.m. 
ℓ (Arc F K E) = 5.235987755 c.m. 
ℓ (Arc F L A) = 5.235987755 c.m.                    

6 Arc OR 6 Arc radius x 5.235987755 c.m. = 31.41592653 c.m. Circumference of circle 

Exercise : 
(i). Find Circumference of circle whose straight radius is 14 c.m.  
(Ans: 87.964594284 c.m.).   
(ii). Find Circumference of circle whose straight radius is 16 metre.  
(Ans: 100.530964896 metre).    
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Example 2.  
Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds ,  
Arc Diameter = da , Length = ℓ , Goba = 3.141592653 

For example we consider straight radius 7 c.m. 
ℓ (Arc A G B), ℓ (Arc B H C),  
ℓ (Arc D I C), ℓ (Arc E J D),  
ℓ (Arc F K E),  

 ℓ (Arc F L A) 0

      

8

 

1 0

   srq
=  

         

0

0

60 3.141592653 7 . .

180
1319.46891426

 

 . .

180

c m

c m

´ ´
=

=

 

= 7.330382857 c.m. Length of one arc  
means one arc radius, as per first  
Construction 
                                                                    Diagram No. 45 
                                                                        (1 Circumference of circle is to be made from 6 Arc radius) 
ℓ (Arc A G B) = 7.330382857 c.m. 
ℓ (Arc B H C) = 7.330382857 c.m. 
ℓ (Arc D I C) = 7.330382857 c.m. 
ℓ (Arc E J D) = 7.330382857 c.m. 
ℓ (Arc F K E) = 7.330382857 c.m.             
ℓ (Arc F L A) = 7.330382857 c.m.                  
6 Arc OR 6 Arc radius x 7.330382857 c.m. = 43.982297142 c.m. Circumference of circle  

Exercise : 
(i). Find Circumference of circle whose straight radius is 6 c.m.  
(Ans: 37.699111836 c.m.).   
(ii). Find Circumference of circle whose straight radius is 11 metre.  
(Ans: 69.115038366 metre).  
  
Theorem 2. All circles are congruent: - congruency

       No Infinite, No Infinity. No infinite then all these are finite.  
Proof. 
                                                                                                               

                                                                                     
                                                                                  In every circle there are 6 equilateral tringles. 
 

                                                                                    
                                                                                   Sides of the equilateral tringles are the radius of the 
                                                                                   circle and the three angles are equal of 600. 
 
                                                                                   Here ends the Infinity. It is a finite. 
  
                                                                                   Radius of the circle however it may be small or large,  
                                                                                   all the circles are similar.  
                                                                             
                                                                                   Goba of any circle =       = circumference of circle ÷     
                                                                                   straight diameter = 3.141592653 is so much. 
                                                               Diagram No.46 
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All circles are congruent:- congruence               Not Infinite 
Infinite = And + End = Infinite  
 
End of speed = Static 
 
And = Dynamic 
 
End = Static 
 
Equilateral tringles 60 + 60 + 60 = 180  
                                                   
Measure of circle = 60 + 60 + 60 + 60 + 60 + 60 = 360 

                                                    These or this arrow 
Shows how many universe is large, the arrow is upto the end. 

 

Equilateral tringles 600 + 600 + 600 = 1800  
                                                                                Diagram No.47 
Measure of Circumference of circle = 600 + 600 + 600 + 600 + 600 + 600 = 3600 Measure of Circumference 
of circle  
In this mathematical procedure arc radius and radius are not seen no proportional. Arc radius is in 
proportional with straight radius. Therefore circumference of circle is in proportional to diameter. 
 

Example 3. Both circles are congruent:
 

Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
For example we consider straight radius 11 c.m. and 7 c.m. 
 

ℓ (Arc A G B), ℓ (Arc B H C), ℓ (Arc D I C), ℓ (Arc E J D), ℓ (Arc F K E),  

 ℓ (Arc F L A) 0
2

360

     
     sr

q
= ´  

                       

60
2 3.141592653 11 . .

360
60 2 3.141592653 11 . .

360
4146.9

 

0230196 . .

3 0

 

 

6

 

  

c m

c m

c m

= ´ ´ ´

´ ´ ´
=

=                                                                                                

 

= 11.519173061 c.m. Length of one arc means  
    one arc radius, as per first Construction. 
6 Arc OR 6 Arc radius x 11.519173061 c.m.  
Length of one arc radius = 69.115038366 c.m.  
Circumference of circle. 
  

ℓ (Arc M T N), ℓ (Arc N U P), ℓ (Arc Q V P),  
ℓ (Arc R W Q), ℓ (Arc S X R),  

ℓ (Arc S Y M) 0
2

360

     
     sr

q
= ´

                       
 Diagram No.48 

 

                       

60
2 3.141592653 7 . .

360
60 2 3.141592653 7 . .

360
2

  

63

  
  

  

  

 

8.93782852 . .

360

c m

c m

c m

= ´ ´ ´

´ ´ ´
=

=
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= 7.330382857 c.m. Length of one arc means one arc radius, as per first Construction. 
6 Arc OR 6 Arc radius x 7.330382857 c.m. Length of one arc radius = 43.982297142 c.m. Circumference 
of circle. 
 

Circumference of circle in degrees = 3600  

As per the first construction, the measure of one part of the circumference of circle between two straight 
radii is 600, therefore, the total measure of six parts of a circumference of circle are, 600 X 6 = 3600 or 6 
parts consisting of 600 each makes a circumference of circle.   
  

Straight radius and arc radius of the circle however it may be small or large, both the circles are similar. 
Verification of,  how the arc radius is proportional to straight radius. Therefore, circumference of circle is 
proportional to diameter. 

11.519173061 .   
        

   

.
1.047197551 . . .

    
tan

11 .

 

.

ArcRadius c m
Su S J Cons t

Straight Radius c m
= =  

7.330382857 .   
        

  

.
1.047197551 . . . ta

   
n

7 . .

  

 

ArcRadius c m
Su S J Cons t

Straight Radius c m
= =

 
Circumference of circle = 6 Arc Radius = 6 x 1.0471975510 Su. S. J. Constant = 6.2831853060  
                                                                                                                                 Circumference of circle                                                                                          

  
 

6.283185306
3.141592653

2 

Circumference of circle
Goba Goba

Straight diameter
= = = =

 
Exercise: 
(i). Find Circumference of circle whose straight radius is 14 c.m. and 21 c.m. and Verify it.  
(Ans: straight radius 14 c.m. whose circumference of circle is 87.964594284 c.m. and straight radius 21 
c.m. whose circumference of circle is 131.946891426 c.m. and both verified, come out 1.047197551 
Su.S.J.Constant). 
(ii). Find Circumference of circle whose straight radius is 13 metre and 17 metre and Verify it.  
(Ans: straight radius 13 metre whose circumference of circle is 81.681408978 metre and straight radius 21 
metre whose circumference of circle is 131.1946891426 metre and both verified, come out 1.047197551 
Su.S.J.Constant).     
 

Example 4. Both circles are congruent: 
 

Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
For example we consider straight radius 9 c.m. and 5 c.m. 
 

ℓ (Arc A G B), ℓ (Arc B H C), ℓ (Arc D I C), ℓ (Arc E J D), ℓ (Arc F K E),  

 ℓ (Arc F L A) =
 

      
 

180
srq

  

                       

0

0

60 3.141592653 9 . .

180

 
 

cm´ ´
=  

                       

1696.46003  262 . .

1
 

80

c m
=  

                        = 9.424777959 c.m.  

                                                                                                                      

 

= 9.424777959 c.m. Length of one arc means  
    one arc radius, as per first Construction. 
6 Arc OR 6 Arc radius x 9.424777959 c.m.  
Length of one arc radius = 56.548667754 c.m.  
Circumference of circle. 
  

ℓ (Arc M T N), ℓ (Arc N U P), ℓ (Arc Q V P),  
ℓ (Arc R W Q), ℓ (Arc S X R),         Diagram No.49 

ℓ (Arc S Y M) =
 

      
 

180
srq
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0

0

60 3.141592653 5 . .

180

  
 

cm´ ´
=  

                       

942.4777959 .

8

 

1
 

.

0

c m
=  

                        = 5.235987755 c.m. 

                                        

 
= 5.235987755 c.m. Length of one arc means one arc radius, as per first Construction. 
6 Arc OR 6 Arc radius x 5.235987755 c.m. Length of one arc radius = 31.41592653 c.m.  
Circumference of circle. 
 

Circumference of circle in degrees = 3600  

As per the first construction, the measure of one part of the circumference of circle between two straight 
radii is 600, therefore, the total measure of six parts of a circumference of circle are, 600 X 6 = 3600 or 6 
parts consisting of 600 each makes a circumference of circle.   
  

Straight radius and arc radius of the circle however it may be small or large, both the circles are similar. 
Verification of,  how the arc radius is proportional to straight radius. Therefore, circumference of circle is 
proportional to diameter. 

9.424777959 .   
        

  

.
1.047197551 . . . ta

   
n

9 . .

  

 

ArcRadius c m
Su S J Cons t

Straight Radius c m
= =  

5.235987755 .   
        

  

.
1.047197551 . . . ta

   
n

5 . .

  

 

ArcRadius c m
Su S J Cons t

Straight Radius c m
= =  

Circumference of circle = 6 Arc Radius = 6 x 1.0471975510 Su. S. J. Constant = 6.2831853060  
                                                                                                                                 Circumference of circle                                                        

  
 

6.283185306
3.141592653

2 

Circumference of circle
Goba Goba

Straight diameter
= = = =

 
Exercise: 
(i). Find Circumference of circle whose straight radius is 9 c.m. and 12 c.m. and Verify it.  
(Ans: straight radius 9 c.m. whose circumference of circle is 56.548667754 c.m. and straight radius 12 
c.m. whose circumference of circle is 75.398223672 c.m. and both verified, come out 1.047197551 
Su.S.J.Constant). 
(ii). Find Circumference of circle whose straight radius is 6 metre and 15 metre and Verify it.  
(Ans: straight radius 6 metre whose circumference of circle is 6.283185306 metre and straight radius 15 
metre whose circumference of circle is 94.24777959 metre and both verified, come out 1.047197551 
Su.S.J.Constant).     
 

Theorem 3. Length of a circumference of a circle (with central angle θ is in radians) 
Proof. 
 

θ = 600 = 
0

0
0 0

60 3.    1415   92653
60

180 180

C C
´

´ =  

  

188.49555918

0

 

18

C

=  

θ = 1.047197551C or  
      1.047197551 radians 
 

 
 

                                                     
Diagram No.50 
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As per the first construction, the measure of one part of the circumference of a circle between two straight 
radii is 600, as per radians, which is 1.047197551C or 1.047197551 radians.    
 

∠ A O B = θ = 600 = θ = 1.047197551C or 1.047197551 radians 
∠ B O C = θ = 600 = θ = 1.047197551C or 1.047197551 radians 
∠ D O C = θ = 600 = θ = 1.047197551C or 1.047197551 radians 
∠ E O D = θ = 600 = θ = 1.047197551C or 1.047197551 radians 
∠ F O E = θ = 600 = θ = 1.047197551C or 1.047197551 radians 
∠ F O A = θ = 600 = θ = 1.047197551C or 1.047197551 radians 
 

∠ 6 X 600 = 3600 = θ 6 X 1.047197551C = 6.283185306C or 6.283185306 radians  
  

θ = 3600 = 
360 3.141592653

360
180 1 0

 

8

     C C
´

´ =  
 

θ = 6.283185306C or 6.283185306 radians   
 

Circumference of circle in degrees = 3600  

As per the first construction, the measure of one part of the circumference of circle between two straight 
radii is 600, therefore, the total measure of six parts of a circumference of circle are, 600 X 6 = 3600 or 6 
parts consisting of 600 each makes a circumference of circle.   
 

Circumference of circle in radians = 6.283185306C or 6.283185306 radians 
As per the first construction, the measure of one part of the circumference of circle between two straight 
radii is 1.047197551C radians, therefore, the total radians of six parts of a circumference of circle are, 
1.047197551C radians X 6 = 6.283185306 C or 6.283185306 radians or 6 parts consisting of 1.047197551 
radians each makes a circumference of circle.      

  
 

6.283185306
3.141592653

2 

Circumference of circle
Goba Goba

Straight diameter
= = = =

 
 

As per the first construction, the measure of one part of the circumference of circle between two straight 
radii is 600, therefore, the total degrees of 6 parts of a circumference of circle are 600 X 6 = 3600 or six 
parts consisting of 600 each make a circumference of circle and as per radians one part is 1.047197551 
radians and from these six parts of radian one circumference of circle is created and it is 1.047197551 
radians X 6 = 6.283185306 radians.    
 

Example 5. 

θ = 600 = 
0

0
0 0

60 3.141592653 188.49555918
60

180 18

      

0 180

C C C
´

´ = =  

θ = 1.047197551C or 1.047197551 radians 

For example we consider Straight radius = 5 c.m.  

ℓ (Arc A G B) = rsθ  

             = 5 c. m. x 1.047197551 

             
= 5.235987755 c.m. Length of one arc means   

                one arc radius, as per first Construction                                                                                  

  

ℓ (Arc A G B) = 5.235987755 c.m. 
ℓ (Arc B H C) = 5.235987755 c.m.  
ℓ (Arc D I C) = 5.235987755 c.m. 
ℓ (Arc E J D) = 5.235987755 c.m. 
ℓ (Arc F K E) = 5.235987755 c.m. 
ℓ (Arc F L A) = 5.235987755 c.m.                   Diagram No.51

 
 

6 Arc OR 6 Arc radius x 5.235987755 c.m. = 31.41592653 c.m. Circumference of circle 
 
 
 



  

 

 

 

 

 

 

 

 
Arc Radius, Goba Verification and Its Applications                        © Copyright 
 

Page 18 of 52 

18 
of 
52 

Exercise : 
(i). Find Circumference of circle whose straight radius is 3 c.m.  
(Ans: 18.849555918 c.m.).    
(ii). Find Circumference of circle whose straight radius is 4 metre.  
(Ans: 25.132741224 metre). 
Example 6. 
For example we consider Straight radius = 5 c.m.  
If the angle θ is in radians, then length = rs x θ 
 

0
0

0

360   
360

180

   C
q

´
= =                                                    Diagram No.52 

 

               

0

0

360 3.141592653

180

1130.97335508

 

 

180

C

C

´
=

=

  

             θ = 6.283185306C or 6.283185306 radians 
If the angle 360° is in 6.283185306 radians, then length = 5 c.m. x 6.283185306 radians  
                                                                                        ℓ = 31.41592653 c.m. Circumference of circle 
 

Example 7. 
For example we consider Straight radius = 9 c.m.  
If the angle θ is in radians, then length = rs x θ 
 

0
0

0

360   
360

180

   C
q

´
= =

 

               

0

0

360 3.141592653

180

1130.97335508

 

 

180

C

C

´
=

=                                                                  
 

             θ = 6.283185306C or 6.283185306 radians                                           Diagram No.53 
If the angle 360° is in 6.283185306 radians, then length = 9 c.m. x 6.283185306 radians  
                                                                                        ℓ = 56.548667754 c.m. Circumference of circle 

Exercise : 
(i). Find Circumference of circle whose straight radius is 3 c.m.  
(Ans: 18.849555918 c.m.).   
(ii). Find Circumference of circle whose straight radius is 4 metre.  
(Ans: 25.132741224 metre).      
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Chapter (Unit) … II  
Arc Radius: Part - 2                

Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
 

                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                           Diagram No.2 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.1 
 

 

Theorem 1. Length of a Circular Arc: (with central angle θ is in degrees)  
Proof. 
             If the angle θ is in degrees, then length = θ x (GOBA/180°) x rs 
If the angle 60° is in degrees, then length = 60° x (3.141592653/180°) x 1 Unit                                                                   
                                                                   = 60 x 0.017453292516666666666666666666667 x 1 Unit  
                                                                   = 1.047197551Unit 
 
 
 
                                                                                                 Diagram No.3 
 

Example 1.  
If the angle θ is in degrees, then length = θ x (GOBA/180) x rs 

For example we consider angle 60° and straight radius 5 c.m. 
If the angle 60° is in degrees, then length = 60° x (3.141592653/180°) x 5 c.m.  
                                                                   = 60 x 0.017453292516666666666666666666667 x 5 c.m. 
                                                                   = 5.235987755c.m. 
 
 
 
 
                                                                                                 Diagram No.4 
 
Example 2.                                                                                                                     
If the angle θ is in degrees, then length = θ x (GOBA/180) x rs 

For example we consider angle 60° and straight radius 9 c.m. 
If the angle 60° is in degrees, then length = 60° x (3.141592653/180°) x 9 c.m.  
                                                                   = 60 x 0.017453292516666666666666666666667 x 9 c.m. 
                                                                   = 9.424777959 c.m.  
 
 
                                                                                            Diagram No.5 
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Exercise :                                                                                                    
(i). Find arc radius whose angle is 60° and straight radius is 4 c.m.  
(Ans: 4.188790204 c.m.).    
(ii). Find arc radius whose angle is 60° and straight radius is 6 metre.  
(Ans: 6.283185306 metre).   

  

Theorem 2. Length of a Circular Arc: (with central angle θ is in radians) 
Proof. 
If the angle θ is in radians, then length = rs x θ 
        If the angle 60° is in radians, then length = 1 Unit x 60°  

               θ = 600 = 
0

0

    0

0

   6

18

C
´

 

               θ = 60°  
60 3.141592653 
 

180

 C
´

=
                             

 Diagram No.6                                           
 

               θ = 1.047197551 radians 
       If the angle 1.047197551 is in radians, then length = 1 Unit x 1.047197551 radians 
                                                                                        = 1.047197551 Unit 
Example 3.   
If the angle θ is in radians, then length = rs x θ 
For example we consider angle 60° and straight radius 5 c.m. 

               θ = 600 = 
0

0

    0

0

   6

18

C
´

 

               θ = 60°  
60 3.141592653 
 

180

 C
´

=
                             

 Diagram No.7                                           
 

               θ = 1.047197551 radians 
       If the angle 1.047197551 is in radians, then length = 5 c.m. x 1.047197551 radians 
                                                                                        = 5.235987755 c.m.  
 

Example 4.  
If the angle θ is in radians, then length = rs x θ 
For example we consider angle 60° and straight radius 9 c.m. 

               θ = 600 = 
0

0

    0

0

   6

18

C
´

                                        Diagram No.8                                            

               θ = 60°  
60 3.141592653 
 

180

 C
´

=
                        

                                       
 

               θ = 1.047197551 radians 
       If the angle 1.047197551 is in radians, then length = 9 c.m. x 1.047197551 radians 
                                                                                        = 9.424777959 c.m. 
  
Exercise:                                                                                                     

(i). Find arc radius whose angle is 60° and straight radius is 19 c.m.  
(Ans: 19.896753469 c.m.).    
(ii). Find arc radius whose angle is 60° and straight radius is 22 metre.  
(Ans: 23.038346122 metre).     
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Theorem 3. Length of circular line of circumference of circle: (with central angle θ is in degrees)  
Proof. 

If the angle θ is in degrees, then length of circular line of circumference of circle 0

     2  

360

q
=

  
we consider angle θ = 60°   

                   

0

0

2 3.141592653 60

360
376.991118 6

 

0
 

3

36

´ ´
=

=                                   
Diagram No.9

 

                   = 1.047197551 length of circular line of circumference of circle.  
Example 5.   

If the angle θ is in degrees, then length of circular line of circumference of circle 0

     2  

360

q
=

 
 

For example we consider angle θ = 30°   

                 

0

0

2 3.141592653 30

360
188.495559 8

 

0
 

1

36

´ ´
=

=                                       
Diagram No.10

 

                  = 0.5235987755 length of circular line of circumference of circle. 
Example 6.   

If the angle θ is in degrees, then length of circular line of circumference of circle 0

     2  

360

q
=

 
 

For example we consider angle θ = 90°  

                 

0

0

2 3.141592653 90

360
565.486677 4

 

0
 

5

36

´ ´
=

=                                       
Diagram No.11

 

                  = 1.5707963265 length of circular line of circumference of circle. 

Exercise:                                                                                                     
(i). Find length of circular line of circumference of circle whose angle θ is 120°.  
(Ans: 2.094395102 length of circular line of circumference of circle).       
(ii). Find length of circular line of circumference of circle whose angle θ is 180°.  
(Ans: 3.141592653 length of circular line of circumference of circle).      
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Chapter (Unit) … III 

Arc Radius: Part - 3                
 

Arc radius from Straight radius and Straight radius from Arc radius 
Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
 

                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                           Diagram No.2 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.1 
Theorem 1. Arc radius from Straight radius 
Proof. 
To find the arc radius: If we have to find arc radius from straight radius, then, x Multiply the straight 

raidus taken, by the Su. S. J. constant 1.047197551 = the resultant number is arc radius. 

Arc radius = The value of taken straight radius x 1.047197551 Su. S. J. constant   

Arc radius = 1 Unit x 1.047197551 Su. S. J. constant   

                  = 1.047197551 Unit, Arc radius  
                                                                                   Diagram No.3

  

 

 
Example 1.   
If the straight raidus is 5 c.m., then arc radius = The value of taken straight radius x 1.047197551 Su. S. J. 

constant    

                        Arc radius = 5 c.m. x 1.047197551 Su. S. J. constant   

                                          = 5.235987755 c.m., Arc radius  
                                                                                  Diagram No.4 

 

 

Example 2.   
If the straight raidus is 9 c.m., then arc radius = The value of taken straight radius x 1.047197551 Su. S. J. 

constant    

                        Arc radius = 9 c.m. x 1.047197551 Su. S. J. constant   

                                          = 9.424777959 c.m., Arc radius  
                                                                                   Diagram No.5

 Exercise:                                                                                                      
(i). Find arc radius whose straight radius is 7 c.m.  
(Ans: 7.330382857 c.m. Arc radius).    
(ii). Find arc radius whose straight radius is 11 c.m.  
(Ans: 11.519173061 c.m. Arc radius). 



  

 

 

 

 

 

 

 

 
Arc Radius, Goba Verification and Its Applications                        © Copyright 
 

Page 23 of 52 

23 
of 
52 

Theorem 2. Straight radius from Arc radius 
Proof. 
To find the straight radius: If we have to find straight radius from arc radius, then, ÷ Divide the straight 

radius taken, by the Su. S. J. constant 1.047197551 = the resultant number is straight radius.  

Straight radius = The value of taken arc radius ÷ 1.047197551 Su. S. J. constant 

Straight radius = 1 Unit ÷ 1.047197551 Su. S. J. constant 

                         = 0.95492965873 Unit, Straight radius  
                                                                                   Diagram No.6 

 

 

Example 3.   
If the arc raidus is 5 c.m., then straight radius = The value of taken arc radius ÷ 1.047197551 Su. S. J. 

constant     

Straight radius = 5 c.m. ÷ 1.047197551 Su. S. J. constant 

                         = 4.77464829365 c.m., Straight radius  
                                                                                   Diagram No.7

  

 

 
Example 4.   
If the arc raidus is 9 c.m., then straight radius = The value of taken arc radius ÷ 1.047197551 Su. S. J. 

constant     

Straight radius = 9 c.m. ÷ 1.047197551 Su. S. J. constant 

                         = 8.59436692857 c.m., Straight radius  
                                                                                  Diagram No.8 

Exercise:                                                                                                     
(i). Find straight radius whose arc radius is 7 c.m.  
(Ans: 6.68450761111 c.m., Straight radius).     
(ii). Find straight radius whose arc radius is 11 c.m.  
(Ans: 10.504226246 c.m., Straight radius).    
 

Theorem 3. Straight radius of circumference of circle: 
Proof. 

Straight radius of circumference of circle
0

0

    
 

     

360

2 6   0

Lengthof arc radiuś
=

´
 

If the length of arc radius is 5.235987755 Unit 
0

0

     360

2 60
 

         

Length of arc radius

Goba

´
=

´ ´
 

                                                                           

0

0

5.235987755 360

2 3.141592653 60
1884.955

  
 

 5918

376.9911183
 

6

 

Unit

Unit

´
=

´ ´

=

           Diagram No.9
                               

                                                                           = 5 Unit, Straight radius of circumference of circle.  
Verification of,  how the arc radius is proportional to straight radius. Therefore, circumference of circle is 
proportional to diameter. 

   
 

5.235987755
1.047197551 .       . . tan

  

5  

 

 

  ArcRadius Unit
Su S J Cons t

Straight Radius Unit
= =  

Circumference of circle = 6 Arc Radius = 6 x 1.0471975510 Su. S. J. Constant = 6.2831853060  
                                                                                                                                 Circumference of circle  
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6.283185306
3.141592653

2 

Circumference of circle
Goba Goba

Straight diameter
= = = =

 
Example 5.   

Straight radius of circumference of circle
0

0

     
 

      

360

2 6  0

Length of arc radiuś
=

´
 

If we consider the length of arc radius is 5 c.m. 
0

0

     360

2 60
 

         

Length of arc radius

Goba

´
=

´ ´  
 

                                                                            

0

0

5 . . 360

2 3.141592653 60
1800

  
 

 . .

376.9911183

 

6
 

c m

c m

´
=

´ ´

=       
Diagram No.10

                      

                                                               = 4.77464829365 c.m., Straight radius of circumference of circle.  
Verification of,  how the arc radius is proportional to straight radius. Therefore, circumference of circle is 
proportional to diameter. 

5 . .
1.047197551 . . . tan

4.7746482

   
        

  936

   

.

 

5

 

 .

ArcRadius c m
Su S J Cons t

Straight Radius c m
= =  

Circumference of circle = 6 Arc Radius = 6 x 1.0471975510 Su. S. J. Constant = 6.2831853060  
                                                                                                                                 Circumference of circle  
                                                                                                       

  
 

6.283185306
3.141592653

2 

Circumference of circle
Goba Goba

Straight diameter
= = = =

 
Example 6.   

Straight radius of circumference of circle 
0

0

     
 

      

360

2 6  0

Length of arc radiuś
=

´
 

If we consider the length of arc radius is 9 c.m. 
0

0

     360

2 60
 

         

Length of arc radius

Goba

´
=

´ ´
 

                                                                            

0

0

9 . . 360

2 3.141592653 60
3240

  
 

 . .

376.9911183

 

6
 

c m

c m

´
=

´ ´

=            
Diagram No.11

                  

                                                             = 8.59436692857 c.m., Straight radius of circumference of circle.  
Verification of,  how the arc radius is proportional to straight radius. Therefore, circumference of circle is 
proportional to diameter. 

9 . .
1.047197551 . . . tan

8.5943669

   
        

  285

   

.

 

7

 

 .

ArcRadius c m
Su S J Cons t

Straight Radius c m
= =  

Circumference of circle = 6 Arc Radius = 6 x 1.0471975510 Su. S. J. Constant = 6.2831853060  
                                                                                                                                 Circumference of circle                                                                     

  
 

6.283185306
3.141592653

2 

Circumference of circle
Goba Goba

Straight diameter
= = = =

 
Exercise:                                                                                                     
(i). Find straight radius of circumference of circle whose length of arc radius is 14 c.m. and Verify it. 
(Ans: 13.3690152222 c.m. Straight radius of circumference of circle and verified, come out 1.047197551 
Su.S.J.Constant). 
(ii). Find straight radius of circumference of circle whose length of arc radius is 17 c.m.  
(Ans: 16.2338041984 c.m. Straight radius of circumference of circle and verified, come out 1.047197551 
Su.S.J.Constant). 
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Chapter (Unit) … IV  
Formula of Arc Radius: Part - 4 

 

Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ , 
Goba = 3.141592653 
 

                                                                                     On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                           Diagram No.2 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.1 
Theorem 1.  
The formula of arc radius by using straight radius: 
Proof. 
Straight Radius = 1 Unit 
Circumference of circle = 2     rs  
                                       = 2 x 3.141592653 x 1 Unit = 6.283185306 Unit 
                                   

Formula of Arc Radius : 2     rs ÷ 6  = 2 x Goba x Straight radius ÷ 6                                              
                                                                                    
Arc radius = 2     rs ÷ 6   

                 

2 3.141592653 1 

6

Unit´ ´
=

                            Diagram No.3
 

                 

6.283185306 
1.047197551 

6

Unit
Unit= =  Arc radius 

 

Example 1. 
For example we consider straight radius = 5 c.m.   
Circumference of circle = 2     rs  
                                       = 2 x 3.141592653 x 5 c.m.  
                                       = 31.41592653 c.m. Circumference of circle 
 

Formula of Arc Radius : 2     rs ÷ 6  = 2 x Goba x Straight radius ÷ 6                                              
                                                                                    
Arc radius = 2     rs ÷ 6   

                 

2 3.141592653 5 . .

6

c m´ ´
=   

                 

31.41592653 . .
5.235987755 . .

6

c m
c m= =  Arc radius

                             Diagram No.4              
 

Example 2. 
For example we consider straight radius = 9 c.m.                                               

                                                                                                                             Circumference of circle = 2     rs 

                                       = 2 x 3.141592653 x 9 c.m.  
                                       = 56.548667754 c.m. Circumference of circle 
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Formula of Arc Radius : 2     rs ÷ 6  = 2 x Goba x Straight radius ÷ 6 
      
Arc radius = 2     rs ÷ 6     

                 

2 3.141592653 9 . .

6

c m´ ´
=

 

                 

56.548667754 . .
9.424777959 . .    

6

c m
c m Arc Radius= =

                      Diagram No.5                                                                 

Exercise : 1 
(i). Find arc radius whose straight radius is 11 c.m.  
(Ans:11.519173061).    
(ii). Find arc radius whose straight radius is 15 metre.  
(Ans:15.707963265).   

  
Theorem 2.  
The formula of arc radius by using straight diameter: 
Proof. 
Straight Diameter = 2 Unit 
Circumference of circle = ds  
                                       = 2 Unit x 3.141592653 = 6.283185306 Unit  
 

Formula of Arc Radius : ds     ÷ 6 = Straight diameter x Goba ÷ 6                                                                                                                                               
Diagram No.6

  

Arc radius = ds     ÷ 6   
                  = 2 Unit x 3.141592653 ÷ 6 
                  = 6.283185306 Unit Circumference of circle ÷ 6 = 1.047197551 Unit Arc radius  
 

Example 3. 
For example we consider straight diameter = 10 c.m.   
Circumference of circle = ds  
                                       = 10 c.m. x 3.141592653  
                                       = 31.41592653 c.m. Circumference of circle 
 

Formula of Arc Radius : ds     ÷ 6 = Straight diameter x Goba ÷ 6               
 

Arc radius = ds     ÷ 6   
                  = 10 c.m. x 3.141592653 ÷ 6                              Diagram No. 7 
                  = 31.41592653 c.m Circumference of circle ÷ 6 = 5.235987755 c.m. Arc radius  

Example 4. 
For example we consider straight diameter = 18 c.m.   
Circumference of circle = ds  
                                       = 18 c.m. x 3.141592653  
                                       = 56.548667754 c.m. Circumference of circle  
 

Formula of Arc Radius : ds     ÷ 6 = Straight diameter x Goba ÷ 6               
 

Arc radius = ds     ÷ 6   
                  = 18 c.m. x 3.141592653 ÷ 6                             Diagram No. 8 
                  = 56.548667754 c.m Circumference of circle ÷ 6 = 9.424777959 c.m. Arc radius  

Exercise : 2 
(i). Find arc diameter whose straight diameter is 7 c.m.  
(Ans: 3.6651914285).    
(ii). Find arc diameter whose straight diameter is 19 metre.  
(Ans: 9.9483767345).       
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Theorem 3.  
The formula of arc radius by using 1.047197551 Su. S. J. Constant: 
Proof. 
 
 
 
 
 
 
 
Straight Radius = 1 Unit                             Diagram No.3  
 
Formula of Arc Radius : Straight Radius Unit x 1.047197551 Su.S.J. Constant = Arc radius Unit 
                                          1 Unit x 1.047197551 Su.S.J. Constant = 1.047197551 Unit Arc radius 
 

Example 5. 
For example we consider straight radius = 5 c.m.   
 
 
 
 
 
 
 
                                                                      Diagram No.4   
Formula of Arc Radius : Straight Radius Unit x 1.047197551 Su.S.J. Constant = Arc radius Unit 
 

Arc radius = Straight Radius 5 c.m. x 1.047197551 Su.S.J. Constant = 5.235987755 c.m. Arc radius  
Arc radius ℓ (A C B) = 5.235987755 c.m.  

Example 6. 
For example we consider straight radius = 9 c.m.    
 
 
 
 
 
 
 
 
                                                                       Diagram No.5     
Formula of Arc Radius : Straight Radius Unit x 1.047197551 Su.S.J. Constant = Arc radius Unit 
 

Arc radius = Straight Radius 9 c.m. x 1.047197551 Su.S.J. Constant = 9.424777959 c.m. Arc radius  
Arc radius ℓ (A C B) = 9.424777959 c.m.    

Exercise : 3 
(i). Find arc radius whose straight radius is 14 c.m.  
(Ans: 14.660765714).    
(ii). Find arc radius whose straight radius is 16 metre.  
(Ans: 16.755160816).      
 

 

 
 



  

 

 

 

 

 

 

 

 
Arc Radius, Goba Verification and Its Applications                        © Copyright 
 

Page 28 of 52 

28 
of 
52 

Verification of, how the new formula of Arc radius is correct: 
                                                             = Goba means Circumference of circle ÷ Straight diameter = Goba,   
                                                                                           6.283185306 ÷ 2 = 3.141592653 Goba Constant 
 

                     Ratio of arc radius to straight radius 

                                     

0 0

0 0

 1047197551 1.047197551

1000000000 1

1.047197551 .   

 

. . t

 

a

 

n

Arc Radius

Straight Radius

Su S J Cons t means

SulabhaShantaramJanorkar

= = =

=                     
 
 

               
                                                                                      Ratio 

                             Radius  10    :    1.0471975510 Arc Radius 
                                                                   Circumference of circle = 6 Arc Radius = 6 x 1.0471975510 =   
                                                                   6.2831853060 Circumference of circle 
                                                                   Diameter = 2 Radius = 10 x 2 = 20 Radius                     

Diagram No.9 

                                                                                          

Example 7.
 

For example we consider straight radius = 5 c.m.   
 
 
 
 

                                                                                                                                      
 

                                                                                                                                         Diagram No.10
 

     Circumference of circle = 2     rs 
                                            = 2 x 3.141592653 x 5 c.m.  
                                            = 31.41592653 c.m. Circumference of circle ………… (1)   
 

     Straight Radius = 5 c.m.  
     Arc radius = Straight Radius 5 c.m. x 1.047197551 Su.S.J. Constant = 5.235987755 c.m. Arc radius  
     Arc radius ℓ (A C B) = 5.235987755 c.m.  
                                 OR 
                          Arc radius = 2     rs ÷ 6     

                                           

2 3.141592653 5 . .
5.23598  7755 . . 

6

c m
c m Arc Radius

´ ´
= =

 
                                              OR 

                        Arc radius = ds     ÷ 6   
                                         = 10 c.m. x 3.141592653 ÷ 6 
                                         = 31.41592653 c.m Circumference of circle ÷ 6 = 5.235987755 c.m. Arc radius 
 

     Circumference of circle = 6 Arc radius = 6 x Arc radius ℓ (A C B)  
                                                                    = 6 x 5.235987755 c.m.   
                                                                    = 31.41592653 c.m. Circumference of circle ………… (2)  
     From, equation (1) & (2) they are equal, therefore the formula of Arc radius is correct. 
 

Example 8. 
For example we consider straight radius = 9 c.m.   
 

                                                 
                                                                                                                                            Diagram No.11 
 

     Circumference of circle = 2     rs 
                                            = 2 x 3.141592653 x 9 c.m.  
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                                            = 56.548667754 c.m. Circumference of circle ………… (1)   
     Straight Radius = 9 c.m.  
     Arc radius = Straight Radius 9 c.m. x 1.047197551 Su.S.J. Constant = 9.424777959 c.m. Arc radius  
     Arc radius ℓ (A C B) = 9.424777959 c.m.    
                                 OR 
                          Arc radius = 2     rs ÷ 6     

                                           

2 3.141592653 9 . .
9.42477  7959 . . 

6

c m
c m Arc Radius

´ ´
= =

 
                                              OR 

                      Arc radius = ds     ÷ 6   
                                       = 18 c.m. x 3.141592653 ÷ 6 
                                       = 56.548667754 c.m Circumference of circle ÷ 6 = 9.424777959 c.m. Arc radius   
 

     Circumference of circle = 6 Arc radius = 6 x Arc radius ℓ (A C B)  
                                                                    = 6 x 9.424777959 c.m.    
                                                                    = 56.548667754 c.m. Circumference of circle ………… (2)  
     From, equation (1) & (2) they are equal, therefore the formula of Arc radius 
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Chapter (Unit) … V 
Arc Radius: Part - 5                

 

Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
 

                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                           Diagram No.2 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.1 
 

 
Theorem 1. 
As per the Measure of two equilateral triangle, Measure of circle and Measure of circumference of circle 
Proof.

   

 

 

 

                   
Diagram No.3

                   
The measure of 2 arc radius opposite of the angle as per original 30 

Measure of triangle:
 
 

Measure of three angles = 60 +60 + 60 = 180 

Measure of three angles = 60 +60 + 60 = 180 

Measure of circle = 2 (Measure of equilateral triangle) 

                                = 180 + 180 =360 Measure of circle 

                                =        +        = 2        Goba 

Measure of circle = 2        = 180 x 20 = 360 

Measure of circumference of circle = As per Measure of 2 equilateral triangles, Measure of 2 equilateral 

triangles. 

= As per measure of circle, Measure of angle x Measure of circumference 

= 60 x 100 = 600 Measure of angle 

= 600 + 600 + 600 = 1800 

= 600 + 600 + 600 = 1800      

      c = Goba Radian 

Measurå of circumference of circle = 2      c = 1800 x 20 = 3600  

 

 

 



  

 

 

 

 

 

 

 

 
Arc Radius, Goba Verification and Its Applications                        © Copyright 
 

Page 31 of 52 

31 
of 
52 

Theorem 2. 
The triangle is in 1800.    
 
Proof.

  Measure of circumference of circle = Around the centre point, arise  
the 6 parts of angle and one part is of 600 measure of angle. 

∴How many measure of 6 parts?  
     600 x 6 parts = 3600  
Circumference of circle is divided in to 6 equilateral triangles  
therefore one arc radius is in 60.                                      Diagram No.4 
Circumference of a circle is divides in six (6) parts, which means the  
circumference of a circle contains six (6) equilateral triangles. 
 
Theorem 3.  

Circle and Measure of circle:- Explanation via diagram is as follows 
Proof.

       Diagram No.5                            Diagram No.6                            Diagram No.7 
             

 

 

 

 

                                     

 

 

 

 
60 + 60 + 60 +  60 + 60 + 60  =  360 Measure of circle

 

600 + 600 + 600 +  600 + 600 + 600  =  3600 Measure of circumference of circle 
Formula:  Measure of circle x Measure of Circumference = Measure of circumference of circle 
                          360                    x              100                                         = 3600 Measure of circumference of circle 
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Chapter (Unit) … VI  
Arc Radius: Part - 6                

 

Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Length = ℓ ,  
Goba = 3.141592653 
 

                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                           Diagram No.2 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
 
                                                              Diagram No.1 
 

 

 Aliter: 1  
                                                                              Measure of circle 30 as per measure of original arc radius 
                                                                               = 12 arc radius x 30 = 3600 

                                                                                                                                  = 360 Measure of circle 
                                                                               Measure of circumference of circle = 600 x 60 = 3600 

 

                                                                              

                                                                   

                                                            Diagram No.3    
 
 
Aliter: 2 

As per measure of circle: 

 

 

 

 

               Diagram No.4                                                  Measure of circle 

 

Measure of circle = 2      = 2 x 180 = 360 

 

As per measure of circumference of Circle: 

       C = Goba Radians   

 

 

                            Diagram No.5 

                                                                                                          Measure of circumference of Circle 

 

Measure of circumference of Circle = 2      C = 2 x 1800 = 3600  
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Aliter: 3
 
  

360 Measure of circle is the original base of Goba Mathematics. 360 Measure of circle is explained and 
proved by different methods on the back pages.  
Arc Radius 60 according to measure of circle and Arc Radius 600 according to measure of circumference 
of circle. 
 
Explanation via diagram:-  
Note:  
1 digit shows arc radius.                                                                   Measure of circumference of circle 
60 digit shows measure of arc radius                                                = 600 x 6 Arc radius 
according to measure of circle.                                                        = 3600 

 600 Number shows measure of arc radius                                          Measure of circle = 360   
according to measure of circumference of                                   Measure of circumference of circle = 3600 
circle.                                                                                   Diagram No. 6 
Aliter: 4

 
  

Measure of circle and Measure of circumference of circle : As per Measure of equilateral triangle 
  

                               
Diagram No.7

                     
Diagram No.8

                  
Diagram No.9

                    

 

 

 

 

 

 

             

Measure of circle = Measure of equilateral triangle + Measure of equilateral triangle 
  

                                       = 60 + 60 + 60 = 180 + 60 + 60 + 60 = 180   
                                      = 180 + 180 = 360 Measure of circle = 2 Equilateral triangle 
      

Measure of circumference of circle = Measure of equilateral triangle + Measure of equilateral triangle 
  

                                                         = 600 + 600 + 600 = 1800 + 600 + 600 + 600 = 1800   
                                                          = 1800 + 1800 = 3600 Measure of circumference of circle  
     Formula:  Measure of circle x Measure of circumference =  Measure of circumference of circle 
                                                                          360    x   100       = 3600 Measure of circumference of circle 
 

Aliter: 5
  
  

As per Measure of circle and Measure of circumference of circle
 

           

Measure of circle:
 

            60 + 60 + 60 + 60 + 60 + 60 = 360   
                       

Measure of circumference of circle :
   

           600 + 600 + 600 + 600 + 600 + 600 = 3600   
                                              3600 
           Goba Radians =      C  =            = 1800 
                                                     2

                                              
 

                               360                                                                      
           Goba =      =          = 180 

                                    2                                                                         Diagram No. 10            

Measure of centre of circle = 6 Arc radius has 1 Measure of centre of circle 
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Chapter (Unit) … VII  
Goba Verification and Its Applications 

    

INTRODUCTION:  

                                   This is a fundamental research, in mathematics (Geometry) is a new concept 
created. Which, Dhananjay Shantaram Janorkar is putting in the form of book before the World. In the 
research paper titled “The self - proving theorem of Goba and its explanation on the basis of a formula 
(Goba Cha Swayamshidha Sidhanta Wa Sutrachya Aadharache Spastikaran, (In marathi)],”  Published in, 
International Journal of Shantaram Janorkar Foundation of Mathematics, Science & Spiritual, Edition–1, 15 
September, 2015, Page No. 81-156, (In english), Aawaruti -1 (Edition-1), 15 September, 2015, Pan Number 
157-226, (In marathi), ISO 9001:2008, ISSN (P):2454-5236, ISSN (O):2454-633X, ISBN: 978-81-930845-0-2, 
which is researched by Late Shri Shantaram Bapurao Janorkar and compiled by Dhananjay Shantaram 
Janorkar with providing diffetent examples and putting them in scientific and mathematical language, 
circumference of circle 6283185306º ÷ diameter 2000000000º = Goba 3.141592653 the constant of Goba 
is definite, complete and rational. While thinking over this research paper prepared by Dhananjay 
Shantaram Janorkar getting new concepts through this research and that inspires the author to do research 
and prepare research papers on different new subjects. From this, various new formulae in mathematics 
(Geometry) have come to notice. The theorem of various formulae of equations in mathematics 
(Geometry), [Ganit (Bhumiti) Madhil Veg Vegalya Samikarnanchya Sutranchaa Shidhanta, (In Marathi)], 
International Journal of Shantaram Janorkar Foundation of Mathematics, Science & Spiritual, Edition–2, 
Volume - 2, Issue - 2, 15 September, 2016, Page No. 467-482, (In english), Aawaruti -2, (Edition-2), Volume - 
2, Issue - 2, 15 September, 2016, Pan Number 483-500, (In marathi), ISO 9001:2008, ISSN (P):2454-5236, 
ISSN (O):2454-633X, ISBN: 978-81-930845-1-9, And author and researcher Dhananjay Shantaram 
Janorkar is putting this formulae before the world and he has tried to explain clearly this formula in 
scientific and mathematical language by giving different examples in this, “Arc Radius, Goba 
Verification and Its Applications”, book.  
   

Moreover, to establish this research scientifically, renowned mathematician, Honorable Prof. Dr. T. M. 
Karade, Prof. Dr. Shriram B. Patil, Prof. Dr.B.S. Rajput, Prof. Dr. M. T. Teli, Prof. Dr. Kamel Lahmar 
(Algeria), AFRICA, Prof. Dr. Kishor S. Adhav, Prof. Dr.J.N. Salunke, Prof. Dr. S. D. Katore, Prof. Dr. 
M. B. Dhakne and Prof. Dr. D. T. Solanke gave the guidance to author and still they are doing so from 
time to time for which Dhananjay Shantaram Janorkar has greatful to them.   
 

The circumference of circle 62831853060 ÷ diameter 20000000000 = Goba 3.141592653 the constant of 
Goba is definite, complete and rational. From the expression ‘circumference of a circle divided by 
diameter,’ you will get definite, complete rational answers. The different formulae for equations in 
mathematics (geometry) follow as:  
(     = Goba means circumference of circle ÷ straight diameter = Goba, 6.2831853060 ÷ 20 = 3.141592653)  
In the research paper ‘The self - proving theorem of Goba and its explanation on the basis of a formula 
[Goba Cha Swayamshidha Sidhanta Wa Sutrachya Aadharache Spastikaran, (In marathi)]’, the constant 
no. 6 = 1.047197551 is Su.S.J. Constant, Su. S. J. Means Sulabha Shantaram Janorkar 
 

Straight Radius = rs , Arc Radius = ra , Straight Diameter = ds , Arc Diameter = da , Area = A , Volume = v , 
Length = ℓ , Goba = 3.141592653 
 

1)  Goba =       :
  

                 

  

 

Circumference of circle
Goba

Straight Diameter
=

 

      

6283185306 6.283185306
3.141592653

200000
       

000
 

0 2
Goba= = = =  

                = 3.141592653 Goba Constant 
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                                                             = Goba means Circumference of circle ÷ Straight diameter = Goba,   
                                                                                           6.283185306 ÷ 2 = 3.141592653 Goba Constant 
 

                     Ratio of arc radius to straight radius 

                                  
 

0 0

0 0

 1047197551 1.047197551

1000000000 1

1.04719755

 

1 . . . tan

Arc Radius

Straight Radius

Su S J Cons t

= = =

=

 

               
                                                                                       Ratio 

                               Radius  10    :    1.0471975510 Arc Radius 
                                                                    Circumference of circle = 6 Arc Radius = 6 x 1.0471975510 =   
                                                                    6.2831853060 Circumference of circle 
                                                                    Diameter = 2 Radius = 10 x 2 = 20 Radius 
                  Diagram No.1 
 
If any measure of arc radius of circumference of circle is divided by the same straight radius of the same 
circumference of circle the resultant is 1.047197551 Su. S. J. constant.  
1.047197551 Su.S.J.constant x6 Arc radius = 6.2831853060 the value of circumference of circle.  
The value of circumference of circle 6.2831853060 ÷ 20 straight radius = 3.141592653 we get the value of 
Goba.   
 

For example: 
                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six  
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                         Diagram No.3 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
                                                                Diagram No.2 
 
 

                                                                                                         

     Straight Radius = 5 c.m.   
     Circumference of circle = 2     rs 
                                            = 2 x 3.141592653 x 5 c.m.  
                                            = 31.41592653 c.m. Circumference of circle   
     Straight Radius = 5 c.m. 
     Arc radius = Straight Radius 5 c.m. x 1.047197551 Su.S.J. Constant = 5.235987755 c.m. Arc radius  
     Arc radius ℓ (A C B) = 5.235987755 c.m. 
 
 
 
 
 
 
                                                     Diagram No.4 
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                     OR 
 
     Arc radius = 2     rs ÷ 6     

                      

2 3.141592653 5 . .
5.23598  7755 . . 

6

c m
c m Arc Radius

´ ´
= =

 
                              OR 
      Straight diameter = 10 c.m. 

      Arc radius = ds     ÷ 6   
= 10 c.m. x 3.141592653 ÷ 6                                                Diagram No.5 
= 31.41592653 c.m Circumference of circle ÷ 6 = 5.235987755 c.m. Arc radius 
 
       
Straight Radius = 5 c.m.,      Arc Radius = 5.235987755 c.m. 

 

 5.235987755 . .
1.047197551 . . . tan

5 .  .

Arc Radius c m
Su S J Cons t

Straight Radius c m
= =

 
                                                                                              Diagram No.6 

 

Formula of Goba =     
    6  

 2  

Circumference of circle Circumference of circle Ar

Diam

c Radiu

ete

s

Straight Diameter Straight Rad usr i
= = = =

 
0 0

0 0

6 1.047197551 6.283185306
3.141592653   

2 2
Constant of Goba

´
= = =

 
 

2)  Circumference of circle:  
 

     a)  Circumference of circle = 2     rs 
          For example: 
      Straight Radius = 5 c.m.   
      Circumference of circle = 2     rs 
                                             = 2 x 3.141592653 x 5 c.m.  
                                             = 31.41592653 c.m. Circumference of circle                              Diagram No.7 

b)  Circumference of circle =      ds                         
          For example:   
      Straight Diameter = 2 x Straight Radius  
      Straight Radius = 5 c.m.   
    Straight Diameter = 5 c.m. x 2 = 10 c.m.    
      Circumference of circle =      ds 
                                             = 3.141592653 x 10 c.m.  
                                             = 31.41592653 c.m. Circumference of circle   
                                                                                                                                               Diagram No.8 

     c)  Circumference of circle = 6 Arc radius = 6 x Arc radius 
 
For example:                                                                       On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six  
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                         Diagram No.10 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)    
                                                                                           Circumference of circle = 6 Arc radius 
 
                                                                Diagram No.9 
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     Straight Radius = 5 c.m.  
     Arc radius = Straight Radius 5 c.m. x 1.047197551 Su.S.J. Constant = 5.235987755 c.m. Arc radius  
     Arc radius ℓ (A C B) = 5.235987755 c.m. 
 
 
 
 
 
 
                                                     Diagram No.11 
                     OR 
     Arc radius = 2     rs ÷ 6     

                      

2 3.141592653 5 . .
5.23598  7755 . . 

6

c m
c m Arc Radius

´ ´
= =

 
 
                            OR 
 
                                                                                             Diagram No.12 
      Arc radius = ds     ÷ 6                                                     
      = 10 c.m. x 3.141592653 ÷ 6                                     
      = 31.41592653 c.m Circumference of circle ÷ 6 = 5.235987755 c.m. Arc radius 
 

     Circumference of circle = 6 Arc radius = 6 x Arc radius ℓ (A C B)  
                                                                    = 6 x 5.235987755 c.m.   
                                                                    = 31.41592653 c.m. Circumference of circle 
 

3)  Area of circle:    
 

a) Area of circle =     rs² 
          For example:  
      Straight Radius = 5 c.m.   
                      Area of circle =     rs²                                                                            Diagram No.13 
                                             = 3.141592653 x (5 c.m.) ²    
                                             = 3.141592653 x 25 c.m.                                                  
                                             = 78.539816325 c.m. Area of circle 

b) Area of circle =     ds² / 4                                                                       
          For example: 
      Straight Diameter = 2 x Straight Radius  
      Straight Radius = 5 c.m.   
    Straight Diameter = 5 c.m. x 2 = 10 c.m.                                         Diagram No.14 
                      Area of circle =     ds² / 4  
                                             = 3.141592653 x (10 c.m.) ² ÷ 4     
                                             = 3.141592653 x 100 c.m. ÷ 4        
                                             = 78.539816325 c.m. Area of circle 
4)  Area of Sector:    

                                

2     
 

1

2 360
s

s

r
Arc ACB r

q
= ´ ´ =

    

2     
360

 sr
q

= ´
     

2    
1

2 sr radiansq=
 

 

θ = 600 = 
0

0

60 3.141592653
60

1

       

80 180

C C
´

´ =  

θ = 1.047197551C or  
      1.047197551 radians
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        ℓ = rsθ  

                                                                                       = 5 c.m. x 1.047197551 radians
    

 
                                                                 ℓ (Arc ACB) = 5.235987755 c.m. 
             For example:  

       

a)  Area of Sector       
2

    
1

sArc ACB or length of arc r= ´ ´  

                                    = 0.5 x 5.235987755 (c.m.)² x 5 c.m. 
                                    = 13.0899693875 c.m.²   
 

       b)  Area of Sector 
2     

360
sr q

=                          Diagram No.15 

                                     

2 0

0

2 0

0

0

3.141592653 5 . . 60

360

3.141592653 25 ( . .) 60

360
4712.3889795

36

 

 

0

c m

c m

´ ´
=

´ ´
=

=

 

                                      = 13.0899693875 c.m.²   
 

        c)  Area of Sector 
2     

360
 sr

q
= ´  

                                      

0
2

0

60
3.141592653  5 . .

360
c m= ´ ´

 

                                      

0
2

0

0 2

0

60
3.141592653 25 ( . .)

360

60 3.141592653 25 ( . .)

360

 

 

c m

c m

= ´ ´

´ ´
=

 

                                      

0

4712.3889795

360
=  

                                      = 13.0899693875 c.m.²   
 

        d)  Area of Sector 2    
1

2 sr radiansq=  

                                      
= 0.5 x 5 c.m.² x θ radians 

                                      
= 0.5 x 25 (c.m.)² x 1.047197551 radians

    
   

                                      = 13.0899693875 c.m.²  
5)  Straight radius:    
 
     a)  Straight radius = Arc Radius ÷ 1.047197551 Su.S.J. Constant   
          For example: 
     Arc Radius = 5.235987755 c.m.  
     Straight radius = Arc Radius ÷ 1.047197551 Su.S.J. Constant   
     Straight radius = Arc Radius 5.235987755c.m. ÷ 1.047197551 Su.S.J. Constant                  
                             = 5 c.m. Straight radius                                      Diagram No.16 
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     b)  Straight radius = Circumference of circle ÷ 2        
          For example: 
     Circumference of circle = 31.41592653 c.m.  
                    Straight radius = Circumference of circle ÷ 2        
                                            = 31.41592653 c.m. ÷ 2 x 3.141592653 
                                            = 31.41592653 c.m. ÷ 6.283185306 
                                            = 5 c.m. Straight radius                                                             Diagram No.17 
 

6)  Arc radius:    
 
     a)  Arc radius = Straight Radius x 1.047197551 Su.S.J. Constant  
          For example: 
     Straight Radius = 5 c.m.  
     Arc radius = Straight Radius x 1.047197551 Su.S.J. Constant 
     Arc radius = Straight Radius 5 c.m. x 1.047197551 Su.S.J. Constant  
                       = 5.235987755 c.m. Arc radius                 Diagram No.18 
 

     b)  Arc radius = 2     rs ÷ 6     
          For example: 
                                                                                             On the original circumference of circle there  
                                                                                               are six circumference of circle of first   
                                                                                               construction. Original circumference of circle   
                                                                                               is divided in to six arc radius by this six   
                                                                                               circumference of circle.   
                                                                                                                                                                
                                                                                                             Diagram No.20 
                                                                         (1 Circumference of circle is to be made from 6 Arc radius)                                                                                                  
                                                                       Diagram No.19     Circumference of circle = 6 Arc radius 
 
 
 
                                                                                                                                                        
      Arc radius = 2     rs ÷ 6     

                        

2 3.141592653 5 . .

6
5.235987755 . .  

c m

c m Arc Radius

´ ´
=

=  
                                                                           Diagram No.21 
 

     c)   Arc radius = ds     ÷ 6   
          For example:                                     
     Arc radius = ds     ÷ 6   
                       = 10 c.m. x 3.141592653 ÷ 6 
                       = 31.41592653 c.m Circumference of circle ÷ 6  
                       = 5.235987755 c.m. Arc radius             
 

7)  Straight Diameter:    
 

     a)  Straight diameter = Arc Radius ÷ 1.047197551 Su.S.J. Constant x 2  
          For example:   
       Arc Radius = 5.235987755 c.m.  
     Straight diameter = Arc Radius ÷ 1.047197551 Su.S.J. Constant x 2 
     Straight diameter = Arc Radius 5.235987755 c.m. ÷  
                                     1.047197551 Su.S.J. Constant x 2              
                                 = 10 c.m. Straight diameter  
                                                                                           Diagram No.22 
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     b)  Straight diameter = Circumference of circle ÷             
          For example:                                     
 
 

 

     Circumference of circle = 31.41592653 c.m.  
     Straight diameter = Circumference of circle ÷             
                                            = 31.41592653 c.m. ÷ 3.141592653 
                                            = 10 c.m. Straight diameter                                             Diagram No.23 
 

8)  Arc Diameter:   
  

     a)  Arc diameter = Straight Radius x 1.047197551 Su.S.J. Constant x 2   
          For example: 
 
 
 
 
 
                             Diagram No.24                                                                      Diagram No.25 
     Straight Radius = 5 c.m.  
     Arc diameter = Straight Radius x 1.047197551 Su.S.J. Constant x 2   
     Arc diameter = Straight Radius 5 c.m. x 1.047197551 Su.S.J. Constant x 2  
                           = 10.47197551 c.m. Arc diameter  
                                      

 

 

9)  Formula of the Volume of the sphere (cubic units): 

       i)  Formula of the Volume of the sphere 3    
4

3
  sr=

    
 

      
 

4

3
=  x     x rs³   ,         

 
 

4

3
=  x Goba x Straight Radius3             

          For example:  
      Straight Radius = 5 c.m., (The Volume of the sphere, by taking 5 c.m. Straight Radius) 
        4      
              X 3.141592653 X (5 c.m.)3                                                                                                                                                                                                                                                          
        3    
        4 X 3.141592653      
                                      X 125 c.m.3                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                  

                        3                                                                                                 
       12.566370612 
                                X 125 c.m.3                                          
                3                                                                     Diagram No.26 
       4.188790204 X 125 c.m.3 = 523.5987755 c.m.3 

          
The Volume of the sphere = 523.5987755 c.m.3 

 

      ii)  Formula of the Surface Area of a Sphere (sq. units):  

            Surface Area of a Sphere 2    4   sr=
     

  

      
4=  x     x rs²,      

 
4=  x Goba x Straight Radius2     

   

          For example: 
      Straight Radius = 5 c.m., (The Surface Area of a Sphere, by taking 5 c.m. Straight Radius) 
        = 4 X 3.141592653 X (5 c.m.)2                                                                                                                                                                                     
                                                                                                                                                                                                                                                                                                                                                                                                                                  

       = 4 X 3.141592653 X 25 c.m.2                                                                                                                                                                                                                                                                  
      = 12.566370612 X 25 c.m.2        
      = 314.1592653 c.m.2, Surface Area of a Sphere                Diagram No.27 
                                                                                                                                                                                                                                                                                                                                                                                                                                  

      The Surface Area of a Sphere = 314.1592653 c.m.2  
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10)  Formula of the Volume of the hemisphere (cubic units): 

       i)  Formula of the Volume of the hemisphere 3    
2

3
  sr=

    
 

      
 

2

3
=  x     x rs³  ,      

 
 

2

3
=  x Goba x Straight Radius3         

 
          For example: 
      Straight Radius = 5 c.m., (The Volume of the hemisphere, by taking 5 c.m. Straight Radius) 
        2      
             X 3.141592653 X (5 c.m.)3                                                                                                                                                                                                                                                          
        3    
        2 X 3.141592653      
                                      X 125 c.m.3                                                                                                                                                                                                                 
                        3    
       6.283185306 
                              X 125 c.m.3                                                                                                                                                                         
                     3                                                                                                   Diagram No.28 
       2.094395102 X 125 c.m.3  = 261.79938775 c.m.3   

       The Volume of the hemisphere = 261.79938775 c.m.3     

 

    ii)  Formula of the Total Surface Area of a Hemisphere (sq. units):                         

          Total Surface Area of a Hemisphere 2    3   sr=
    

 

      
= 3 x     x rs²   ,       = 3 x Goba x Straight Radius2      

             For example: 
    Straight Radius = 5 c.m., (The total surface area of a hemisphere, by taking 5 c.m. Straight Radius) 
      = 3 X 3.141592653 X (5 c.m.)2                                                                                                                                                                                                                                                          
      = 3 X 3.141592653 X 25 c.m.2                                                                                                                                                                                                                                                           
      = 9.424777959 X 25 c.m.2 = 235.619448975 c.m.2 
                                                                                                                                                                                                                                                                                                                                                                                                                                  

         
The total surface area of a hemisphere = 235.619448975 c.m.2   

 

     iii)  Formula of the Curved Surface Area of a Hemisphere (sq. units): 
             Curved Surface Area of a Hemisphere 2    2   sr=

    
 

     = 2 x     x rs²  ,      
 
= 2 x Goba x Straight Radius2            

          For example: 
      Straight Radius = 5 c.m., (The curved surface area of a hemisphere, by taking 5 c.m. Straight Radius) 
      = 2 X 3.141592653 X (5 c.m.)2                
      = 2 X 3.141592653 X 25 c.m.2       
      = 6.283185306 X 25 c.m.2 = 157.07963265 c.m.2  
                                                                                                                                                                                                                                                                                                                                                                                                                                           

The curved surface area of a hemisphere = 157.07963265 c.m.2  

                                                                      

    iv)  Area of plane surface:    
          Area of plane surface =     rs² 
          For example: 
      Straight Radius = 5 c.m.   
      Area of plane surface =     rs²  
                                         = 3.141592653 x (5 c.m.) ²    
                                         = 3.141592653 x 25 c.m.²   
                                         = 78.539816325 c.m.² 
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11)  Volume of Ellipsoid: 
 

     a)   Volume of Ellipsoid = (4/3)      rs1 rs2 rs3       = (4/3) Goba rs1 rs2 rs3 
          For example: 
      Straight Radius = 5 c.m.   
      Volume of Ellipsoid = (4/3)       rs1 rs2 rs3               
                                       = (4/3) Goba rs1 rs2 rs3     
                                       = 1.33333 x 3.141592653 x 7 c.m. x 5 c.m. x 6 c.m.   
                                       = 879.645942834 c.m.³ 
                                                                                                           Diagram No.29 
 

12)  Formula of the Cube of the Straight radius: 
        rs = Straight radius, v = Volume (Extent), 
 
     a)   Formula of the Cube of the Straight radius (Formula of Straight radius3 = rs³):-  

                                          3       

(4 / 3    )

 
s

v
r =

     

,
 

3

   

3

4s

v
r

´
= =

´   
          For example: 
                                                                                            3 X 523.5987755 c.m.3 
      rs³, Cube of Straight radius (rs³ = Straight radius3)  =                                                                                                                         
                                                                                                 4 X 3.141592653      
 

                                                                                             1,570.7963265 c.m.3 
                                                                                        =                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                  

                                                                                                12.566370612                   Diagram No.30 
 

                                                                                        = 125 c.m.3, the Cube of the Straight radius 
 
13)  Cylinder: 
 
     i)  The volume of a cylinder = Area of the base x height 
          V =     rs² h     =     rs² x h     
          For example: 
      Volume of a cylinder =      rs² x h        = Goba × Straight radius2 × Height 
                                         = 3.141592653 x (5 c.m.) ² x 10 c.m.   
                                         = 3.141592653 x 25 c.m.² x 10 c.m.   
                                         = 785.39816325 c.m.³                    Diagram No.31 
 

      ii)  Curved surface area of cylinder = Circumference of base x Height 
                                                               = 2    rs h     = 2     rs x h       
           For example: 
      Curved surface area of cylinder = 2     rs x h     = 2 x Goba x Straight radius x Height  

                                                         = 2 x 3.141592653 x 5 c.m. x 10 c.m.   
                                                         = 314.1592653 c.m. 2 
 
       iii)  Total surface area of cylinder = 2     rsh + 2     rs²   = 2     rs (h + rs)    = 2     rs (rs + h)           

                                                  = The curved surface area + area of two circles (bases) 
            For example: 
           Total surface area of cylinder = 
                                                           = 2     rsh + 2     rs²     
                                                           = 2     rs (h + rs)     
                                                           = 2     rs (rs + h)   
  

           Total surface area of cylinder = 2     rsh + 2     rs²     

                                                           = 2 x Goba x Straight radius x Height + 2 x Goba x Straight radius²        

                                                           = 2 x 3.141592653 x 5 c.m. x 10 c.m. + 2 x 3.141592653 x 5 c.m.²        

                                                           = 314.1592653 c.m.² + 2 x 3.141592653 x 25 c.m.²        
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                                                           = 314.1592653 c.m.² + 157.07963265 c.m.²        
                                                           = 471.23889795 c.m.²        
 

           Total surface area of cylinder = 2     rs (h + rs)     
                                                           = 2 x Goba x Straight radius (Height + Straight radius) 
                                                           = 2 x 3.141592653 x 5 c.m. (10 c.m. + 5 c.m.) 
                                                           = 31.41592653 c.m. (10 c.m. + 5 c.m.)  
                                                           = 31.41592653 c.m. x 15 c.m. 
                                                           = 471.23889795 c.m.²   
 
 

           Total surface area of cylinder = 2     rs (rs + h)     
                                                           = 2 x Goba x Straight radius (Straight radius + Height) 
                                                           = 2 x 3.141592653 x 5 c.m. (5 c.m. + 10 c.m.) 
                                                           = 31.41592653 c.m. (5 c.m. + 10 c.m.) 
                                                           = 31.41592653 c.m. x 15 c.m. 
                                                           = 471.23889795 c.m.²    
14)  Cone:  

     i)  The Volume of a cone 2      
 

1

  3 sr h= , where rs is the Straight radius of the base. 

          For example: 

     Volume of a cone 2      
 

1

  3 sr h= ,      
1

3   
= ´Goba × rs

2 × Height 

     i.e. circle of the cone and h its perpendicular height.       

     Volume of a cone 2      
 

1

  3 sr h=                            Diagram No.32 

                                   

1

3  
= x 3.141592653 x 5 c.m.² x 10 c.m.   

                                  = 0.33333 x 3.141592653 x 25 (c.m.)² x 10 c.m.   
                                     = 261.7967697561225 (c.m.)³      
 

      ii)  The curved surface area of cone =     rsl       

            Slant height of the cone = l  2 2
sh r= +

 
           For example: 

      Slant height of the cone = l 2 2
sh r= +  

                                                  2 210 . . 5 . .  c m c m= +  

                                                  100 . . 25  . .c m c m= +  

                                                
2125 . .) 11.18034 . . (  l c m c m= =  

 

      Curved surface area of cone =      rsl       
                                                    = 3.141592653 x 5 c.m. x 11.18034 c.m.   
                                                    = 175.6203700102101 (c.m.)²   
       
      iii)  The total surface area of cone = The area of base + the curved surface area of cone.   
                                                       =      rs² +      rsl        
                                                       =      rs (rs + l)        
            For example: 
      Total surface area of cone =      rs² +      rsl        
                                                =      rs (rs + l)     
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      Total surface area of cone =      rs² +      rsl         

                                                 = 3.141592653 x 5 c.m.² + 3.141592653 x 5 c.m. x 11.18034 c.m.   

                                                 = 3.141592653 x 25 (c.m.)² + 3.141592653 x 5 c.m. x 11.18034 c.m.   

                                                 = 78.539816325 (c.m.)² + 175.6203700102101(c.m.)² 
                                                 = 254.1601863352101 (c.m.)² 
 

      Total surface area of cone =      rs (rs + l)      
                                                 = 3.141592653 x 5 c.m. (5 c.m. + 11.18034 c.m.)   
                                                 = 15.707963265 c.m. (5 c.m. + 11.18034 c.m.)   
                                                 = 15.707963265 c.m. (16.18034 (c.m.)² )   
                                                 = 15.707963265 c.m. x 16.18034 (c.m.)²  
                                                 = 254.1601863352101 (c.m.)²  
 

15)  Frustum of the cone: 
       We use the glass (tumblers) for dranking water 
       If the cone is cut off by a plane parallel to the base not passing through the vertex, two parts are  
       formed as 
 

       (i) Cone (a part towards the vertex) 
       (ii) Frustum of cone (the part left over on the other side i.e. towards base of the original cone). 
 

       Note: “Frustum” is a Latin word meaning piece cut off 
 

       Let ‘h’ be the height and ‘l’ be the slant height of the frustum of the cone and rs1 and rs2 the radii of  
       the ends (rs1 > rs2) or that frustum of the cone. (See fig. 32), we get the following formulae. 
       Verify these formulae by using properties of similar triangles 
 
 
 
 
 
 
 
 
 
 
 
 
          Diagram No.33                                         Diagram No.34 

       Slant height (l) of the frustum 2 2
1 2( )s sh r r= + -  

       The curved surface area of the frustum 1 2      )( s sr r l= +  

       Total surface area of the frustum 
2 2

1 2 1 2      (       )       s s s sr r l r r= + + +  

       Volume of the frustum 2 2
1 2 1 2   ( )  

1

3
 s s s sr r r r h= + + ´

 
            For example: 

       i)  Slant height (l) of the frustum 2 2
1 2( )s sh r r= + -

 

                                                            
2 2  10 . (10 . 5 . )c m c m c m= + -

 

                                                            
2 2100 ( . )  5 .c m c m= +

 

                                                            
2 2100 ( . ) 25 ( . )  c m c m= +

 

                                                            
2125 ( . )c m=

 
                                                             = 11.18034 c.m. 
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       ii)  The curved surface area of the frustum =      (rs1 + rs2)l 
                                                                           = 3.141592653 (10 c.m. + 5 c.m.) 11.18034 c.m. 
                                                                           = 3.141592653 (15 (c.m.)² ) 11.18034 c.m. 
                                                                           = 3.141592653 x 15 (c.m.)² x 11.18034 c.m. 
                                                                           = 526.8611100306303 (c.m.)² 
 

        iii)  Total surface area of the frustum 2 2
1 2 1 2      (       )       s s s sr r l r r= + + +  

        = 3.141595653 (10 c.m. + 5 c.m.) 11.18034 c.m. + 3.141592653 x 10 c.m.² + 3.141592653 x 5 c.m.² 

        = 3.141595653 (15 (c.m.)² ) 11.18034 c.m. + 3.141592653 x 100 (c.m.)² + 3.141592653 x 25 (c.m.)² 
        = 3.141595653 x15 (c.m.)² x 11.18034 c.m.+ 3.141592653 x 100 (c.m.)² + 3.141592653 x 25 (c.m.)² 
        = 1,325,085.29652540075 (c.m.)² 
 

         iv)  The Volume of the frustum 2 2
1 2 1 2   ( )  

1

3
 s s s sr r r r h= + + ´  

                      
1

3
=  x 3.141595653 (10 c.m.² + 5 c.m.² + 10 c.m. x 5 c.m.) 10 c.m. 

                      = 0.333333333333333 x 3.141595653 (100 (c.m.)² + 25 (c.m.)² + 10 c.m. x 5 c.m.) 10 c.m.   
                      = 0.333333333333333 x 3.141595653 (675 (c.m.)² ) 10 c.m.  

                       = 0.333333333333333 x 3.141595653 x 675 (c.m.)² x 10 c.m.  
                       = 7,068.58346924999325 (c.m.)³ 

 

16) Length of the Arc:  

     
      

     ( ) 2
360 18

 
0

   s
s

r
l Arc ACB r

qq
= ´ =  

      θ = Degree                                                                                                                                                                                                                      
      rs = Straight radius 
            For example:                                   Diagram No.35 

                          a)       ( ) 2
360

    sl Arc ACB r
q

= ´  

                                                     

0

0

60
2 3.141592653  5 . .

360
cm= ´ ´ ´

 

                                                     

0

0

60 2 3.141592653 5 . . 
 

360

cm´ ´ ´
=

 

                                                     

1884.9555918 .   
 

.

360

c m
=

 
                                                      = 5.235987755 c.m. 
 

                          
b)   

 

      
   ( )

180
srl Arc ACB

q
=

 

                                                      

0

0

60 3.141592653 5 . .

180

  
 

cm´ ´
=  

                                                      

942.4777959 .

8

 

1
 

.

0

c m
=  

                                                      = 5.235987755 c.m. 
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17) Area of shaded ring of a circle: 
    

      Area of shaded ring of a circle =     ( )
2 2

1 2s sr r-  

           For example:                                                                               

      Area of shaded ring of a circle =     ( )
2 2

1 2s sr r-  

                                                       =      (5 c.m.² – 3 c.m.²) 
                                                       =  3.141592653 (25 (c.m.)²  – 9 (c.m.)² )     Diagram No.36 
                                                       =  3.141592653 (16 (c.m.)² )  
                                                       =  3.141592653 x16 (c.m.)²   
                                                       =  50.265482448 (c.m.)² 
 

18)  Length of a Circular Arc: (with central angle θ) 
    if the angle θ is in degrees, then length = θ x (GOBA/180°) x rs 
    if the angle θ is in radians, then length = rs x θ 
 
           For example:  
       a)    If the angle θ is in degrees, then length = θ x (GOBA/180) x rs 
       If the angle 60° is in degrees, then length = 60°  x (3.141592653/180°) x 5 c.m.  
                                                                         = 60  x 0.017453292516666666666666666666667 x 5 c.m. 
                                                                         = 5.235987755c.m. 
 

       b)    If the angle θ is in radians, then length = rs x θ 

               θ = 600 = 
0

0

    0

0

   6

18

C
´

 

               θ = 60°  
60 3.141592653 
 

180

 C
´

=
                             

 Diagram No.37                                           
 

               θ = 1.047197551 radians 
       If the angle 1.047197551 is in radians, then length = 5 c.m. x 1.047197551 radians 
                                                                                        = 5.235987755 c.m.  
  
19)  Area of Circle Sector: (with central angle θ)   
    if the angle θ is in degrees, then area = (θ /360°) x GOBA rs

2 
    if the angle θ is in radians, then area = ((θ / (2 GOBA)) x GOBA rs

2    
           For example: 
       a)    If the angle θ is in degrees, then area = (θ /360°) x GOBA rs

2 
        If the angle 60° is in degrees, then area = (60° /360°) x 3.141592653 x 5 c.m.2 
                                                      = 0.16666666666666666666666666666667 x 3.141592653 x 25 (c.m.)2 
                                                      = 13.0899693875 (c.m.)2 

 

 
 

       b)    If the angle θ is in radians, then area = ((θ / (2 GOBA)) x GOBA rs
2   

               θ = 600 = 
0

0

    0

0

   6

18

C
´

 

               θ = 60°  
60 3.141592653 
 

180

 C
´

=
 

               θ = 1.047197551 radians 
       If the angle 1.047197551 is in radians,  
                                       then area = ((1.047197551 / (2 x 3.141592653)) x 3.141592653 x 5 c.m.2 
                                                      = (1.047197551 / 6.283185306) x 3.141592653 x 25 (c.m.)2 

                                                      = 0.16666666666666666666666666666667 x 3.141592653 x 25 (c.m.)2 
                                                      = 13.0899693875 (c.m.) 2  
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