
World Journal of Advances in Applied Physics and Mathematical Theories
japm@scientificeminencegroup.com

Open Access

Investigate of Movement of the Cannonball in the Gas Along with the 
Friction Force

MR Akbari1*, Sara Akbari2 and Esmaeil Kalantari3

1Department of Civil Engineering and Chemical Engineering, Germany.      
2Department of Pharmaceutical Technical Assistant, Dr. Kurt Blindow Vocational School, Germany.

3Department of Chemical Engineering, Islamic Azad University, Ghaemshahr, Iran.

Review Article

Cite this article: SN Maitra.  World J Adv Appl Phys 

Math Theo 1(1):105

Publication Dates

Received date:  October  07, 2022
Accepted date:  November  07, 2022
Published date:  November  09, 2022

Citation

M.R Akbari, Sara Akbari, Esmaeil Kalantari (2022) 
Investigate of Movement of the Cannonball in the Gas 
Along with the Friction Force. World J Adv Appl Phys 
Math Theo 1: 1-4

*Corresponding Author

M.R Akbari, Department of Civil Engineering and 
Chemical Engineering, Germany, Tel: 004917647181018 
E-mail: akbari_hamid46@yahoo.com

Abstract

We consider a ball moving in the xy-plane spinning about an 
axis perpendicular to the plane on the motion. The typical 
trajectory of the ball is shown in figure 1.
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Figure 1:Throw a bullet from a height
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Mathematical formulation of the problem 

The force acting on the ball are the Drag force, (FD), the lift force, 
(FL), and the gravitational force, (FW) as follows: 

The equation of motion takes the form:

After substituting Eqs.(1) in to Eqs.(2),we have as follows:

We can write:

So, the equations can be written entirely as a system set of 
nonlinear differential equations for the velocity as follows:

And value α is m
A

2
ρα = , where 

Initial conditions as:

By selecting the physical values at below:

AYM solution process (Akbari Yasna’s Method) 
Output of the solution process by new approach AYM (Akbari 
Yasna’s Method) for set of nonlinear differential equation Eqs.
(5), according to the initial conditions Eqs.(6) and physical 
values Eq.(7), the solution set of the non- differential equation is 
obtained as follows:

Comparing the achieved solutions by Numerical Method 
order Runge-Kutta and AYM (Akbari Yasna’s Method)
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Figure 2: A comparison between AYM and Numerical solution
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Figure 3: A comparison between AYM and Numerical solution

Conclusions

In this article, we proved that with this new method, all kinds 
of complex practical problems related to nonlinear differential 
equations in the design for motion of a solid in a fluid can be 
easily solved analytically. Obviously, most of the phenomena  in 
dynamics and aerodynamics are nonlinear, so it is quite difficult 
to study and analyze nonlinear mathematical equations in this 
area, also we wanted to demonstrate the strength, capability and 
flexibility of the new AYM method(Akbari-Yasna Method).This 
method is newly created and it can have high power in analytical 
solution of all kinds of industrial and practical problems in 
engineering fields and basic sciences for complex nonlinear 
differential equations. 
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