
Comparision of ODE Solver Results with Pejsa's Software

Generate Interpolation of F Function
Velocity Distance Time Acceleration F Function

D
0 1 2 3 4

0
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2

500 41.995·10 19.962 16.98 41.472·10
550 41.854·10 17.285 20.55 41.472·10

600 41.726·10 15.054 24.45 ...
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Example Projectile/Rifle  Characteristics
BC 0.4

v0 2400

S 1.5

Z 139

Setup Drag Models
n1 v( ) 0.5 v 1400if

0.000001 1200 v 1400if

3 900 v 1200if

0.000001 otherwise

 a v( ) 166 v 1400if

6211 1200 v 1400if

1.0733 1013 900 v 1200if

14723 otherwise
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A v BC( )
v1 n1 v( )

a v( ) BC
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Setup ODE System and Solve for Projectile X and Y Velocity

N 4000 T 1.8
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Gather Data on Comparable Projectile From Pejsa's Appendix
Range 

Velocity 
Height 
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

Integrate olver Velocity Results to Obtain X and Y Position Data

i 0 180 t1 0 0.1 1.8 Timei i 0.01 V f Time( )




vel t( ) interp cspline Time V( ) Time V t( )

D3

δi
0

i 0.01

th t( )




d

i 0 180for

δ

 D4

δi
0

i 0.01

tf t( )




d

i 0 180for

δ



drop t( ) interp cspline Time D3( ) Time D3 t( )

dist t( ) interp cspline Time D4( ) Time D4 t( )

t 0 0.001 1.8

t* d( ) ζ root dist b( ) 3d b 0 1.21( )

drp d( ) 12 drop t* d( )( )

H ζ S δ Z( ) ζ S( ) drp Z( ) S( )
δ

Z

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 Bullet Height Above Line of Sight (Solver)
Bullet Height Above Line of Sight (Pejsa)
Bullet Velocity (Solver)
Bullet Velocity (Pejsa)

Bullet Drop and Velocity Versus Range

Range (yards)
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