
≔mb 1 kg Mass of Ball (Solid Sphere)

≔h0 10 m Drop Height

≔h1 2 m Launch Height

≔θl 30 deg

≔A ―
2

5
Moment of Inertia factor



1. CREATE A FUNCTION THAT CALCULATES THE HORIZONTAL DISTANCE AS A 
FUNCTION OF LAUNCH HEIGHT AND LAUNCH ANGLE.

≔Hdist
⎛⎝ ,,,h0 h1 A θl⎞⎠ ――――――――――――――――――――――

⋅⋅⋅⋅2 ‾‾2 h1 cos ⎛⎝θl⎞⎠
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⋅⋅g ⎛⎝ -h1 h0⎞⎠ ⎛⎝ -cos ⎛⎝ ⋅2 θl⎞⎠ 1⎞⎠
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⋅⋅2 h1 g ⋅⋅‾‾2 sin⎛⎝θl⎞⎠
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2. CALCULATE THE HORIZONTAL DISTANCE THE BALL WILL LAND FROM THE END OF 
THE RAMP

=Hdist
⎛⎝ ,,,h0 h1 A θl⎞⎠ 12.615 m



3. SOLVE FOR THE ANGLE THAT WILL OPTIMISE THE HORIZONTAL DISTANCE

=root
⎛
⎜
⎜⎝

,,,――
d

dθl
Hdist

⎛⎝ ,,,h0 h1 A θl⎞⎠ θl 0 ―
π
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⎞
⎟
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40.717 deg

or : The Maximum Horizontal Reach is 

≔Hmax
⎛⎝ ,,h0 h1 A⎞⎠ ⋅2
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(( +A 1))2

≔Horizmax =Hmax
⎛⎝ ,,h0 h1 A⎞⎠ 13.279 m

≔Oprang =―
1
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4. HOW WILL THE HORIZONTAL DISTANCE CHANGE CHANGE IF PERFORMED ON THE 
MOON

Lets Check for the Special case above - The Maximum Reach

≔Hmax
⎛⎝ ,,h0 h1 A⎞⎠ ⋅2
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Unaffected by g

≔Horizmax =Hmax
⎛⎝ ,,h0 h1 A⎞⎠ 13.279 m
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4. CHART COMPONENT  REFER TO PREVIOUS POST(S)


