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ABSTRACT

Mathcad program as a useful tool for the teaching and studying the sport

biomechanics

Sung, Rak-Joon*(Hoseo University)

R J. SUNG. Mathcad program as a useful tool for the teaching and studying the sport
biomechanics. Korean Journal of Sport Biomechanics, Vol. 14, No. 3, pp. 301-311, 2004. The
purpose of this study was to verify the usefulness of the Mathcad program as a tool for the
studying and teaching the sport biomechanics.

A projectile motion was analyzed because it is the one of the most popular motion in sports
activities. A 3 dimensional CG data for the high jump bar clear phase was used to calculate the
initial velocity vector of the CG. Linear regression function and other functions such as cubic
spline and derivative of Mathcad were used to calculate this vector. Finally, the approach angle
to the bar and peak jump height was calculated.

Programming in Mathcad was relatively easy compare to traditional computer language such
as Fortran and C, because of the unique documentation method of Mathcad. Additionally the 2
and 3 dimensional graph function was very easy and useful to describe the mechanical data.

If the use of Mathcad program is more popular in the field of sport biomechanics, it could
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greatly contribute to overcome the limit of research caused by the lack of proper programming
ability.

KEY WORDS : MATHCAD, LINEAR REGRESSION, CUBIC SPLINE, PROJECTILE MOTION
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flight_x:= submatrix(total ,to_fr — pad,peak_fr + pad,0,0)

flight_y := submatrix(total ,to_fr — pad,peak fr + pad,1,1)

flight z:= submatrix(total ,to_fr — pad,peak fr + pad,2,2)
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Displacement(meter)
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mx:= slope(ni_time, flight_x)
bx := intercept(ni_time, flight x)

dx_rn(nv_time) := mxnv_time + bx
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ux:=| 0 { h_vel :=| my
0 0
058 e ux-h_vel
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T3 coshE o] 83t} A 2% approach angled F3=HE arccos®] WAEHSE acosE o]&
st
approach_angle := acos (cos 6)

approach_angle = 26.434deg
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flight z g :=flight z + —2--9.807- (m_tlme)2

mz:= slope(ni_time, flight z g)
bz := intercept(ni_time, flight z g)

dz_r(nv_time) := mznv_time + bz
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vuveli={ 0
mz
abs_vel :=h_vel + v_vel ;55 wgyg)o e + 2 Ty}
3.906
abs vel =| 1.942
4.269

h vel-abs vel
cosf = = =

MWW | h_vel| - |abs_vel |

take off angle := acos (cos 6)
take off angle = 44.382deg
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