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Abstract

In this paper, we compare the impact of electric and magnetic fieldsin a
resistant medium on the velocity of a particle subject to varying path angles by
using numerical integration of finite difference method. The results show that the
magnetic field has much impact on the velocity than the electric field.

1.0 I ntroduction

In a paper by Hayen [4], he subjected the partidl@ projectile motion in a resistant medium tandarm
gravitational field. He used a drag force to actlwm particle in the medium which is proportionalthe square of
the particle’s speed. In another paper, Ayeni agdmokun [1], extended the model of Hayen to inelad electric
field with a general powen. They assumed that the initial motion is vertieald then studied the resulting
unsteady problem. Recently, Fenuga and Ayeni [8yegsome remarks on the projectile motion of aiglarin a
resistant medium under the influence of a magriitid. They showed that the velocity and path angbeease as
magnetic field increases and vice versa.

In this paper, we shall compare the impact of d@e@nd magnetic fields in a resistant medium om th
velocity of a particle subject to varying path amby using numerical integration of finite diffeoe method. We
shall also consider a special case of this comparis

2.0 M athematical formulation

Let the Cartesian coordinates be X, y, z. We sisdume that the velocity fieldd = (\/X,Vy,VZ) and its
magnitude isvV :V(t). Also the magnetic field = (Bx, B, Bz) and its magnituddB = [ =constant. Similarly, the
elective field E = (Ex, E,, EZ) and its magnitude i€ = a =constant. In this work, the set of coupled naowrdir
equations are:

d_\::—sn¢+,8\/’"—a’\/”,V(O)=l (2.1)
vm‘l—f’:—sm Ao)=¢q (2.2)

where V(t) is the velocity inms™, ¢(t) is the local path angle in degrees, is the electric field,S is the
imposed magnetic fieldn and n are real constants withn, =1 andt (time) is an independent variable.
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3.0 M ethod of solution

With m=1 andn = 2, equations (2.1) and (2.2) are equivalent to
av _V(-sing+pv -av?)

(3.1)
do —-Cosgp
The equivalent finite difference scheme for (3sl) i
|-Sng + BV —aV.?
Via =V, +h[v'( g+ B —ay, )] (3.2)

—-Cosg

Similarly, consider the special case whare n = 2, equations (2.1) and (2.2) are equivalent to

v _V(-Sng+(B-a)?)

3.3)
do - Cosg
The equivalent finite difference scheme for (3s3) i
hiV. - Sng +(B8-a NV ?
Vi+l :Vi + [ | ( Sn¢l (IB a)/l )] (34)

—-Cosg
wherei =0,1 2 3..., h=01 V,=1with ¢ =0°, ¢ =5°, @ =10, ..., @¢,=85, @¢,=89

Then, the graphs dof are then plotted againgt for differenta and B values as in figures 1 and 2 below.
Equation 3.2 gives the figure below
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Figure 1: Thegraph of Velocity V against Path angle ¢ for equation (3.2)
Equation 3.4 gives the figure below
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Figure 2: The graph of velocity V against path angle ¢ for equation (3.4)
4.0 Results and discussions

In the graphs of velocity against the varying path anglgswith the two cases as in equations (3.2) and
(3.4), it was confirmed as in [3] that the magndietd S has much impact on the velocity than the eledigic.
This is because, the change in velocities as shiovigures 1 and 2 is more pronounced when theeedbange in

av
magnetic field compared to when there is a changadctric field. Moreover, ifd— =0 in equations (3.1) and

(3.3) respectively, then

+./3% - '
V=00rV:'8_ ,82 da sing
a

(4.1)

and V=0orV= i\/ sing = i\/(ﬁ_a)smw (4.2)

B-a B-a
Hence, (4.1) and (4.2) are respectively trugfft > 4a'sing and B> a
as shown in figures 1 and 2.
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Generally, in (4.1) and (4.2) respectively, theoeély of the particle increases only Whgﬂ?\2 >4asing
and > a, the particle cannot take off WhQ62 =4asing and B =a and the electric field is an hindrance to
the flight of the particle whey3”> < 4a'sing and S<a .

40 Conclusion

The equationy = _SiN@  shows that motion is only possible Mz 0. This is possible if
\V(B-a) B-a
[>a and0° < p<180°. However, when <@ and180° < @< 360°, motion is also possible.

This paper extends other paper by highlightingwags of manipulating the velocity through adjustingi
electric and magnetic fields and the direction otion.
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