FREREEEICH 1T D RARREDHETE

TS —

oE
TAD Y NSRRI T IUL

1

o 7 NEP R —ES

BB ARGHRE %, Furusawa et al. OHEGZEZRWTHEE T A2 FIBIZOWTEEL LT-. Koz
. TRTT LEARTED RS, ECHEETE S, ETMERINIA T

& FIEF72OT, M TESHITFHITE D, EOFRDEEDRETHERTRETHY, FREEIS#ENER

RN Ul B ERE

SHDOTODIELTHZ LR TES.

X —7—F: HFROOEHRR, =7 BAO VSRR 2T o b XA A

1. [XC&HIZ

EIREEEDRERRY, AX— by I—/Lk COFFE
B (A L) TRENDS. XA 20ENZ LRI
FHIIZ D23, HA 2l D D& DOEE TR &
hé’ki#ﬁ:%ﬁmf%%é FEREICRBNT
b, FEETTREERF LY A LIENY B2 E
OB HIZZ2 D DIXERD S LIVR.

I, [ BB OEN - EFEARIZRITS 100m &
DR RIRRDS, BHZIIEREN TV D, ZOFHANI,
ET AN A TR —Y—HFRERA LRk 7ot
ClLE>TUTON TV 5. EEEOREEICRNTY,
OBz Z AW T, FECREDRE®mD D0
2, HERRE RE - AR T EMThN T
W5, FHEOOEEIZRBWTH, FARECIIN L
FESCHEEARECEX D L)ICHEORKEELH D
ZEHMRT, 1 FAEOEEORINT 50m £5 L
TW5. 2L, BEELOHEZIA My T4 vFD
&AW AR B DO TH D.

PRAEE OB EFELL E b BDIThN TR Y,
Furusawa et al. OGN L 2 BEIREEORARE
OHETEFBRIY, FHAMEE I<ETEE s 2 Lmbh
TWD., 22T, AZ— b a—/LETOEED
HSOWEERZ A L (RFY v k- &4A) ZEHAT 2
Z L2 Lo, Furusawa et al. O W TIEH 5
FIEZENTD & &I, FRMIZ :I%ZE#%EQ%’
\ZT —Z AR TR B IO OISR 2R 15
ZENEBTHS.
2. Furusawa et al. DIEGHHXLEINDOFHEE (&
1)

AVHill (1922 %/ —~YUEZAEH

PLAE S
FERE ;

5 A

1 B TR R
2 PR T S E IR

EFE =Sl
AR

ST
e

MRl DB BT B3 RA) 13, HAEREL4T
BHIRIIHEES) (propelling force ; KD D fmg, m 15
WHEE, g | IE/IEE, f I3HEEIMEE) THHD,

BRI OYHED 7= DI AP NEHERTNE L (a
IINEETLCRET 2 EECH Y, FEORTERD),

ZDT=DIZZ OHEEFNTEDMED DA E R, FE
BRI ERE D= OITRILDO S DIE, HEES 17> 5 PER
BIUC LD~ A T ADRFEMATbDTHDHE LT,

K. Furusawa & &b IiZBEma#E 72D 20 9,
2 m dx
dtz  a dt Q)
dx dx
at  Caw @

jjeL, Vm=afg

QD X 5\ THEE & NBE | CEARBHRASRAL T 5 LR
EL, t=0 IZBWT x=0, de/dt=x=0 45, ()
(Furusawa et al. DR 2MEENTHNTET 5. Vm
IIREETHS.
x=Vm{t-a {I—ET}} ©
BEJNE, Vm X aZzRkdd7=vi, XOWEECT
— XL TID L 9 L5 LEERSIT L 0 IEREE
TRODULERHD Y, HEE L CBRENELS 2D &

LT, ®@OpfyList (X=Vat - ax)

DB EERELCNSY, Zhehikl L15.
L L ZOFEE, BEMNIE VEEZRDTHD
By aNORIZY TUIDTWBLLE, BEHSICLS
REOEELZIT TN Z LSBT,

2%

. BNOHEEOHE (FiE2)

(itJll 13, OB T —# 24 TIwd L5, %




M T, NE PR SRR
DFIEERR L. FRETH BIEEOHAD BN e & .,
Wa &, t) LT5HE, EMECHHEROHAY, 29> [pmeafi-e®) -t m-o
EROIC L BHEOMADEDTRE 6 LT B L, = |
L . % by -a|l-e3= |1
b=, (h-x)® o Zx { EE . )}
: nx? ®

= z

i=1
H
= [W {ti—ﬂ il —E A }}—}Ei}
LY \ 'j‘

= @

i
1
‘f}_[x,_ {ts-a [1 -e= |}
A

)
Z.{ti _a il—eT)} -

a FIZIRD B Z 21k > TG LY Vm 2KRED,
R L Y ¢ BEETES. RDIZKG)ERAT S &,
ROPEND. EEAIRO) ZHRNTTEH LD a

ZET D (a ZRETH-0CAB)O Vm AR
hd). ZhvehiE2 875,

2 ‘[ ; %
i = ‘in Y] Z}Ii {ti—‘ﬂ. [l-*ﬁ )} (6)

Lo L, ZOFE2GEEXBEHE T e s 7 Aﬁﬁ
BCHDN, BEEIIIFEIETH S x;, TR t TR
ENEENTODITTTHD. Lizd-> CEHAED)
bEZ2 DL, FEECHHEEDHROBBERH t, &
K@ X BB & DZEDO TR/ LR D LD
12, a ° Vm 252 ENZEE LV, EBEIOE
EET —# 22 < Buk, ZoHE20rRiEE L
THWA Z LI RREIS 2.

4. FHSEICREST1-FEE (FiL3)

BRo ki, %(E'HFET B A OHL R OB
t; E RO L pEEk & DED ZFME WD T ¢
L5,

@

B= —
=EL, Vi

5= G M

a B RITRHAZ LItk o TRE@® LY B »AkED,
RV ¢ PEETE L. RDIZTKOERATS &,
K OPEIND. FEIIROEZRNTTEH LI a
ZHET D (a ZFHTEH-NCAOD B bEES
5, DEVIE Vm BNEEEND). ThEeHIE3 L
5.

542 -ty
¢=th_3"'fo+a’Z[1-eT} _zaZti [LeT}

©

5. Exce | ®OVIL\—iggezRALLHEL (B
&4 EARES)

FE R E 3 T, ' uY T AR ENDD.
BT, el LTELRETTEL <D Y7
e, Ex c e 1IZhiRx 2B EERED 5 =
NTCWA, 2T, Exce 1 DY —HERERF]
LT, TR 2R@OBLO0KMDDe &L, £
DEER/NETEHEIC BfbsEsEL] & a &
Vm ITHEELT, E77 5. EToEMTzoffiiEe

ELR, R@BLORDEENETNERTS &,
T X5 2XQ0)BLORAD & 7225, KADIEHK
(10DAE D% Vm? TEobDE2->Tn5. K(10)
WZEAbDEFEL, KADICE D b0EIFES LT5.
FR2ix TEAELV) (A0SR EFTATS.

ﬂa:w‘*a"'mﬁwfazxi-swgaZti
+fo + W,EE 29 min e
- - i
—Wzazlﬂyfﬂ —Te a )

—E‘ﬁna[ xlen — i % tleea)
A |

(10)

gs:a%hz%in-zaEti
et -2 —IZ’,xiti
[Z. Y
e = _ZJE 2 ]
—B:
L (D m Tee?)
Vin

(11

o]

—a

2%, FHEETH HEEOMADEERH &, t;)

OB, — 2 Z AW, 9RBED#F (2x,, It;, =+ )



No45 2010 (P2 24F-3)

FHEEEIC BT AR RHBEOHEE

RO Z2THUE, INN—EEEZFE(TLCa 2 Vm
DOEEENEESND. 2FELEZDIT—ILZ A L)

HF 100m ET, T¥A 2 - B MEFEHHI R
(9.568 #) &ML LTRED, KHRERMIZ IS 5 @i

b, FTRNCBRLEDEEZ a °° Vm IZRA LT KHEZRL TS, RLYY~A BTN RSTET
U7 5720, BT 7 R )VEFOLD Y RO T DITR LT,
ZOEIRT—HIY, BEEOEBEORSEERESR Y
6. FTEEDLEE nraYx s NafATHEIL, WEERETARL
F11%, 2009 Fi~YL ) o CRAfE S - R Fo T3,
Table 1 Split times at each point
Reaction | 10m 20m 30m 40m 50m 60m 70m 80m 90m 100m
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Powell | 0.134 1.87 2.90 3.82 4.70 5.55 6.39 7.23 8.08 8.94 9.84
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Method 1 Method 2 Method 3 Method 4 Method 5
a (s) 1.556 1.503 1.49 1.502 1.503
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Fig.1 Theoretical curves and measured data (Usain BOLT)
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Fig. 3 Theoretical curves and measured data (some student)
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THE ESTIMATION OF MAXIMUM VELOCITY IN SPRINT RUNNING

Koji UMEGAKI and Shin-ichiro ONO

ABSTRACT: We explained the procedures to estimate the maximum velocity in sprint running using the theoretical equation by
Furusawa et al. Especially we could estimate the maximum velocity and the time constant to be easier with Solver in Microsoft(@,
Excel than with programming. Our experiment needed only stopwatches to measure split times. The procedures and experiment will
be able to be executed in physical education class at every school. The maximum velocity will be utilized for individual objective in
all students and teams for example long jump and 400m relay.

Key Words: Theoretical equation by Furusara et al., Solver in Microsofi@, Excel, Split time



