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ABSTRACT- In this work, the area of a quadrilateral is 

determined where the lengths of all the four sides are given but 

none of the angles are given. Such problems occur in the area 

of mechanism design, and surveying, a part of civil 

engineering. 

This quadrilateral cannot be plotted to any scale and poses a 

challenging problem. The problem has been solved by setting 

up of an objective function by assuming two angles of the 

quadrilateral as design variables.  By minimizing the square of 

the difference between calculated length of one side minus the 

given length  - the solution is obtained.  
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1. INTRODUCTION AND LITERATURE 

SURVEY 

 

Solving quadrilateral problems are needed in the field of 

mechanism design by mechanical engineers [1,2]. Similarly, 

surveyors in civil engineering also encounter different types 

of geometrical shaped areas. They carry out their surveys by 

measuring distances and angels. This way they can calculate 

areas. However, in many deeds of properties, all the 

information is not available. In such cases, if they happen to 

be quadrilaterals – the surveyors have to come up with the 

area and thereby the value of the property is determined. In 

such cases, a literature search was made about the existing 

knowledge in this field.   

 Large number of papers are available for 

quadrilaterals having specific features [3-12]. 

Unfortunately, if only the sides are given then it is not 

possible to plot the quadrilateral thereby determine the area. 

 The present work has been undertaken to solve 

such a problem.  

 

2. METHOD OF AREA DETERMINATION 

Fig. 1 shows a sketch of one such area that exists in the city 

of Patna, in the state of Bihar in India where a sketch of an 

actual property showing four sides was found. It was not 

drawn to a scale. Since no angle was given, it would not be 

possible to construct the area to a scale thereby measure 

parameters such as angles and thereby determine the area 

within the quadrilateral.  

The method to solve the problem is as follows: 

1. Draw angles Th1 and Th2 as shown in Fig. 1 and locate 

the origin at A 

2. The x, and y coordinates of point B will be  

Bx = S1 cos (Th1) and By = S1 sin(Th1). 

Similarly for the point C  it will be 

Cx= S3 cos (Th3)  and Cy will be equal to S3 sin(Th3). 

3. Then the calculated length of BC will be equal to  

L= ( (Cx-Bx)
2
 + (Cy-By)

2
 )

0.5
 

4.  Let U =(L-S2)
2
 

The minimum of U =0 will yield correct values of 

Th1 and Th2 and the corresponding coordinates of B and C 

will be determined.  

An optimization routine was used in Maple 

software and the value of U, Th1 and Th3 were found to be 

equal to  

U = 1.403x10 
(-16) 

Th1 = 94.485 degrees and, 

Th3 = 104.806 degrees. 

The co-ordinates of point D were 

Dx =  171.5, and Dy= 0. 

Now, we can calculate the length of BD knowing the co-

ordinates of points B and D. This comes out as  

S5 = 181.189. 

Using Heron’s formula [13]  for areas  ABD and BDC, the 

result came out  to be: 

ABD=  5016.375 square feet, 

BDC = 4163.732 square feet. and 

Total area = 9180.107 square feet 

Fig. 2 shows details of the result.  

 



 

International Journal of Engineering and Applied Sciences (IJEAS) 

 ISSN: 2394-3661, Volume 7, Issue 10, October 2020  

                                                                                         38                                                                     www.ijeas.org 

3.REFERENCES 

1. Sharan, A. M., And Balasubramanian, R., 1999, "Design 

of Four Bar Mechanisms By Neural Network Methods", Int. 

Journal of Modelling And Simulation, Vol.19, #1, pp. 1-6. 

2. Wampler, C.W.,Morgan, A. P. And Sommese, A. J., 

1992, “ Complete Solution  of Nine Point Path Synthesis 

Problem for Four Bar Linkages, “ , J. of Mechanical Design, 

Trans ASME, Vol. 114, Pp 153-159.  

3. Alsina, C., & Nelsen, R. B. (2007). On The Diagonals of 

a Cyclic Quadrilateral. Forum Geometricorum. A Journal on 

Classical Euclidean Geometry And Related Areas, 7, 147–

149. 

4. Anatriello, G., Laudano, F., & Vincenzi, G. (2018). Pairs 

Of Congruent-Like Quadrilaterals that are not Congruent. 

Forum Geometricorum, A Journal on Classical Euclidean 

Geometry And Related Areas, 18, 381–400 

5. Atzema, E. J. (2006). A Theorem By Giusto Bellavitis on 

a Class of Quadrilaterals. Forum Geometricorum. A Journal 

on Classical Euclidean Geometry And Related Areas, 6, 

181–185. 

6. Buchholz, R. H., & Macdougall, J. A. (1999), Heron 

Quadrilaterals with Sides in Arithmetic or Geometric 

Progression. Bulletin of the Australian Mathematical 

Society, 59(2), 263–269. 

7. Čerin, Z. (2006). On Butterflies Inscribed In A 

Quadrilateral. Forum Geometricorum. A Journal On 

Classical Euclidean Geometry and Related Areas, 6, 241–

245. 

8. Diao, M., & Wu, A. (2019). The Radical Axis Of The 

Circumcircle And Incircle of a Bicentric Quadrilateral. 

Forum Geometricorum. A Journal On Classical Euclidean 

Geometry And Related Areas, 19, 39–43. 

9. Fraivert, D. (2017b). Properties of The Tangents To A 

Circle That Forms Pascal Points On The Sides of A Convex 

Quadrilateral. Forum Geometricorum. A Journal on 

Classical Euclidean Geometry and Related Areas, 17, 223–

243. 

10. Hess, A. (2013). Bicentric Quadrilaterals Through 

Inversion. Forum Geometricorum. A Journal on Classical 

Euclidean Geometry and Related Areas, 13, 11–15. 

11. Josefsson, M. (2010a). Calculations Concerning the 

Tangent Lengths And Tangency Chords of A Tangential 

Quadrilateral. Forum Geometricorum. A Journal on 

Classical Euclidean Geometry and Related Areas, 10, 119–

130 

12. Josefsson, M. (2011b). The Area of A Bicentric 

Quadrilateral. Forum Geometricorum. A Journal on 

Classical Euclidean Geometry and Related Areas, 11, 155–

164. 

13. Heron’s Formula, 

https://www.Mathsisfun.Com/Geometry/Herons-

Formula.html 

 

ANAND M. SHARAN, PROFESSOR, MECHANICAL ENGINEERING 

DEPARTMENT, FACULTY OF ENGINEERING, MEMORIAL 

UNIVERSITY OF NEWFOUNDLAND, ST. JOHN’S, 

NEWFOUNDLAND, CANADA A1B 3X5; FAX: (709) 864 - 4042 

 

 

 

 

https://www.mathsisfun.com/Geometry/Herons-Formula.html
https://www.mathsisfun.com/Geometry/Herons-Formula.html

