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Abstract

Those who always shoot nothing but the net in basketball games were always heroes to me. |
have being thinking for a long time how to become a person of that kind. For this, we investigated
the trajectory of shooting a basketball and the factors to increasing the field goal percentages
through our knowledge on mathematics and physics. We have obtained that the trajectory is in fact a
parabola and, we further, found its quadratic equation. We also derived the minimal incident angle
from the diameters of the standard basketball and hoop as well as the quadratic equation we have
found. To raise the field goal percentages, some important factors must be taken into consideration,
such as the vertical and horizontal distance between the basketball and the hoop, the incident angle
and the initial velocity of shooting. Finally, we provide some concerning data for reference, and
analyzed how the important factors we have mentioned above have affected our basketball

trajectory and how, of the most importance, to increase the field goal percentages.
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60 2.0 13961 8.8500
60 2.1 1.4281 8.8051
75 1.8 3.3321 11.3770
75 1.9 3.3641 11.3513
75 2.0 3.3961 11.3258
75 2.1 3.4281 11.3005
#

SR ETERR PO (3)F8 i 0 i I | A

(&) W o

1 1 1 1 1 1 1 |

0 1 2 3 4 5 B 7
BN B AN R (m )

Tt D A e (e B N S
= AR PUSREE oS- [l S S RERES pj’:lf*j lﬂ:iFM 1N ﬁji
FIRAESE ISR “E””E'f ST R IO R @ﬁ%ﬂ[’ﬁ P
o BN ﬁww Ph- P PPSERAROTRE » ayH
] T e bl *'JWFE‘M"% E’*" FOIREE ™ SREY FEI IS )
o IEIOFIE S o R A ST S
guﬁm %w@%w$,ﬂww@“ﬁﬁpg«wwﬁg ‘ﬁ%ﬁ



AIRICERER T ) 3

i #j‘ SR ) T [ e ﬁﬁjﬁm 1
—. , Iiaj%gj«F F[Jifg';‘j%ﬁﬁﬁ b f_iqkfﬁlr . FL,[[? -J%‘E’;l}%’l Fu Fﬁlﬁfjifg';
/H

‘-'Jﬁx’r > El “tjj;k(/[ﬁ\ .

JKJ(6)FV I [ £ tan O, [i9~ “%

2
gl tan’ @, — x, tan®, + y, — h+_gx12 =0
2\/'0 Vo

) tan @, F i o F - AT TR R R

2g gx2
1+ —2(y1—h+ 12]
Vo 2v,

tan0, = (8)
&%
2
Vo
FIBE tan @ il (X * (5)=N R tan®©, > tan¢ » ¥ 1% Ff%gﬁmﬁjzm ' tan 0,74

i A= 1_2_g(y ~h+ fv‘ ]Jﬁ“’ PIIZe I PP, o 2
e L e
(1) AR EERE

E‘TF:F%?T“I‘% SRHEREFE 8 N NEE 9 AL T x =445 > 3,=3.03 > H A5

IS R
FIR v, (U [ h (R | ane, [RS8, (%)

8 1.8 1.4796 63.9011

8 1.9 1.5794 64.4964

8 2.0 1.6747 65.0218

8 2.1 1.7666 65.4929

9 1.8 2.4815 71.8098

9 1.9 2.5611 72.0015

9 2.0 2.6398 72.1842

9 2.1 2.7176 72.3587

—

AR ()0 [ SRR ek -



(8] W o

(2) HbFT= 55

ﬁ%??fﬁ%ﬁ%ﬁh@ﬂ 8 M= 9 YR T x =625 y,=3.03 > HHE[HH

o5 1 15 2 25 3 35 4 45
= By HERC PR (m )

ShRas -

PP -

FRE v, ) BEHEE AT | an,  [EHA10,(%)
8 1.8 N/A N/A
8 1.9 N/A N/A
8 2.0 N/A N/A
8 2.1 N/A N/A
9 1.8 1.3914 60.8284
9 1.9 1.4665 61.4050
9 2.0 1.5383 61.9185
9 2.1 1.6074 62.3823
X

RS GO o S e -



8.5

(&) W m

15 1 1 1 1 1 1 |
0 1 2 3 4 a B 7

EEN7 FR 8L PR (m )

ﬁﬁ%e\%wwaﬂ’ﬂﬁﬁﬂz—ﬁﬁ&ﬁt&wﬁfwaww

R [Mﬁﬁjﬁffﬁ'[@ﬂ?} [e1l) ﬁi@ﬁﬁ FesRo LM?F }bjﬁgﬁj‘yj‘rg
ISR o BN RIS (L T ) DI S
BEIER < bl B ERCATIEAS R LR SRR
AR ATREVEPE B [ EERS A SR A
SREATATTRIP JT?J@”*"E'? ”f'af&“ﬂj*’ B B IV RREE E{}* Felfe A pu g o {EI
PURNFERL > T R me R EE ffk TR S S T AT
ﬁ’maimﬁwww BEEL WNWﬂJw%waamw@ﬁ@

FIEERE-R=S LFEE gt

ﬁ ﬁ’ﬁg F‘EHJ

_\_l;r{ﬁ
N

D5 IS SRR B [POPig s s T R L) -
2o TP G EEOR L ] L@ -
3o SRRSO BRI RO s e

s e HEEE D jﬁ[FﬁJ{é_%gm ™, 5 F[5 ] MATLAB ﬁj&ﬁa_l_;r VHEISE I
p @ﬂ%@yﬂ E"IF[}jE‘}LﬁJ,(’ o

S
I iwmfw4@%@@%@w&[ RIS ER 02 Y > ISR f ik -
2> Jﬁfﬁl[ﬂ HE ﬁ 1% AOREfE™ - ZRE *Ftﬁl‘fgpfjifg':ﬁ}q‘é]@}i,EQ:ﬁ;iq’fﬁﬂé’Jﬁ@ g

-10 -



[FIVBRAS > ARFIZEES » iR i o SREV PR g - Ao e
«'—“J@i o
3. RRE ‘“%%"%@5“'@‘[‘??35“ * O E T S SRR B
FIRRLE = P WDIEB“ BRI 'Jfﬁ.' E l’%‘fﬁiéﬁl JT%&%’T [Filfesy
ﬁf’ﬁﬁlﬁ“a@w » AR NN pRLE P o -
I R AR H

4~ 'i Juﬁuﬁ!'@t"f?&fﬂﬁ TIEREYE PR o T RS SR
?%E,lﬁip J?’Jﬁﬁr’f ) [Pﬁ[ﬁ Ely*jh%ﬁfﬂ Jﬁkﬁyjﬁg’[/{‘g"p = t'lgji
ET‘JFL HMW&WE T PR IHRE EHEES » MBS et [ Pt e

(Rl BTy T B JT%&%‘T

{
4%

[,;r\“\:%—&j/)%_”%‘
Ff‘ﬁ'ﬂ[a&'ﬁ./?rﬁ BIEF BRI LAy - ¥ A5 - £ l%'-al[a&'mng 8 > 1990

\

iy

@ﬁ'ﬂ'iﬁ%ﬁé P ISR SRR R F P T B AR - 213225 A
Jed

B S WG SRFR  R i B 656 S|
T SRR B[ SRR AT P 2 (T B A 6—42 > N
Jod — F o

BliRE ”rjﬁéér% [ES«IAJHIEEEIEI “*"ﬁ[?x SR kﬂfg lJ“ @[j;\;ﬁ%% 1305 S
=

gj]@%?]é MATLAB?E‘“%%EL B FHY F,J“ = %[ﬁ[ﬁ‘j'ﬁ&lns SRl A

,}U

’F EIEROGEER > A o S T SR S 115119 5 2000 £ ¢

-11 -



Ty 1598
RULES 1998
@ e TV - DIMENSIONS and EQUIPMENT Page 8 38

Team Bench Area

Team Bench Area

i §'

g I

15 =
Al e 5 om wade and in the same colour
Disgram 1  Full Size Regulston Court

i

7.

-
f - -t i, ™
e <
Ledefe
e
O |
- ,”u..r " |....|. :
llm: e
- ey
- 2t
o e b

i

FAEBRs2AHme
H1 BRRGRTHE

W T O SPaLonNG

-12-



Ry
AR
~ s E SR
S HEEE v v | FEIE o

(=) v=y,
(Z) S=vy,t

T ETUIHUE R
St PHEE v vy PSR R e iR
(=) v=vy,tat

1
(Z) S:%t+§m2

-13 -



i

BASKETBALL RULES 1996
% m_.hm.._.:u DIMENSIONS and EQUIPMENT

-

Team Bench Area

Ml et 5 em wade and in the same colour

Diagram 1 Full Size Regulstion Court

5 ¥
& 2
|h < ]
£k .m

FARN S aHme
H1 FRERGRTE

s WAT OSPALDING



— o~ SRR
S HEEE v
(=) v=y,
(Z) S=vy,t

o ETUR Y
S PHEE v
(=) v=y,tat

(Z) S—v0t+%at2

Vo . Flﬁ@

Vo : Flﬁ@

i

'

: *’Jpﬁ



el ST

— N ?;‘_
(=) #f
H10,(8) Bt (2P| tan0, [ v, ()

60 1.8 1.1703 7.7527
60 1.9 1.2152 7.6933
60 2.0 1.2601 7.6353
60 2.1 1.3051 7.5786
75 1.8 3.1703 9.7118
75 1.9 32152 9.6803
75 2.0 3.2601 9.6492
75 2.1 3.3051 9.6183

(~ ) MATLAB #=t
function wv=va(a,h)
y=3.05;
x=4.45;
g=9.8;
s=tan (a*pi/180) ;

v=((g* (x72) * (1+572)) / (2* (-y+h+x*s))) " (1/2);

tanl=s- (g*x/v"2)* (1+s"2)
(=) MATLABE/#

*va(60,1.8)
tanl =
-1.1703
ans =
7.7527

*va(60,1.9)
tanl =
-1.2152
ans =
7.6933




*va(60,2.0)
tanl =
-1.2601
ans =
7.6353

*va(60,2.1)
tanl =
-1.3051
ans =
7.5786

*va(75,1.8)
tanl =
-3.1703
ans =
9.7118

*va(75,1.9)
tanl =
-3.2152
ans =
9.6803

*va(75,2.0)
tanl =
-3.2601
ans =
9.6492

*va(75,2.1)
tanl =
-3.3051
ans =
9.6183



IR

(~ )
B 10,08) [t AC )| tane, (SR v (VR
60 1.8 1.3321 8.9419
60 1.9 1.3641 8.8956
60 2.0 1.3961 8.8500
60 2.1 1.4281 8.8051
75 1.8 3.3321 11.3770
75 1.9 3.3641 11.3513
75 2.0 3.3961 11.3258
75 2.1 3.4281 11.3005

(= ) MATLAB #=%

function wv=va(a,h)

y=3.05;
x=6.25;
g=9.8;

s=tan (a*pi/180) ;

v=((g* (x72) * (1+572)) /(2% (-y+h+x*s))) " (1/2);

tanl=s-(g*x/v"2) * (1+s"2)

(=) MATLABE#5

*va(60,1.8)
tanl =

-1.3321
ans =

8.9419

*va(60,1.9)
tanl =
-1.3641
ans =
8.8956

*va(60,2.0)
tanl =
-1.3961
ans =
8.8500




*va(60,2.1)
tanl =
-1.4281
ans =
8.8051

*va(75,1.8)

tanl =
-3.3321

ans =
11.3770

*va(75,1.9)

tanl =
-3.3641

ans =
11.3513

*va(75,2.0)

tanl =
-3.3961

ans =
11.3258

*va(75,2.1)

tanl =
-3.4281

ans =
11.3005



b

SN
=)

() *f
FERY v, V) et h(C ) | tan®,  [f5510,(8)
8 1.8 1.4796 63.9011
8 1.9 1.5794 64.4964
8 2.0 1.6747 65.0218
8 2.1 1.7666 65.4929
9 1.8 2.4815 71.8098
9 1.9 2.5611 72.0015
9 2.0 2.6398 72.1842
9 2.1 2.7176 72.3587

(= ) MATLAB #=t
function al=sa(v,h)
y=3.05;
x=4.45;
g=9.8;
b=(1+(1-(2*g/v"2)* (y-h+ (g*x"2) / (2*v"2))) " (1/2)) / (g*x/v"2) ;
c=(1-(1-(2*g/v"2) * (y-h+ (g*x"2) / (2*v"2))) " (1/2)) / (g*x/v"2) ;
tl=numeric (b) ;
t2=numeric(c) ;
al=atan (tl)*180/pi;
a2=atan (t2)*180/pi;
tanl=tl- (g*x/v"2)* (1+t1"2)
tan2=t2- (g*x/v"2) * (1+t2°2)
(=) MATLABY#5
*sa(8,1.8)
tanl =
-1.4796
tan2 =
-0.3320
ans =
63.9011

*sa(8,1.9)

tanl =
-1.5794

tan2 =
-0.3220



ans =
64.4964

*sa(8,2.0)
tanl =
-1.6747
tan2 =
-0.3166
ans =
65.0218

*sa(8,2.1)
tanl =
-1.7666
tan2 =
-0.3146
ans =
65.4929

*sa(9,1.8)
tanl =
-2.4815
tan2 =
-0.1097
ans =
71.8098

*sa(9,1.9)
tanl =
-2.5611
tan2 =
-0.1199
ans =
72.0015

*sa(9,2.0)
tanl =
-2.6398



tan2 =

-0.1311
ans =
72.1842
*sa(9,2.1)
tanl =
-2.7176
tan2 =
-0.1432
ans =
72.3587
p% \iﬁp%
(— ) #
FIR v, GO R BEgie n () | ane,  [FEHE0,(R)
8 1.8 N/A N/A
8 1.9 N/A N/A
8 2.0 N/A N/A
8 2.1 N/A N/A
9 1.8 1.3914 60.8284
9 1.9 1.4665 61.4050
9 2.0 1.5383 61.9185
9 2.1 1.6074 62.3823

(= ) MATLAB #=t
function al=sa(v,h)
y=3.05;
x=6.25;
g=9.8;
b=(1+(1-(2*g/v"2)* (y-h+ (g*x"2) / (2*v"2))) ~(1/2)) / (g*x/v"2) ;
c=(1-(1-(2*g/v"2) * (y-h+ (g*x"2) / (2*v"2)) )~ (1/2)) / (g*x/v"2) ;
tl=numeric (b) ;
t2=numeric(c) ;
al=atan (tl)*180/pi;
a2=atan (t2)*180/pi;
tanl=tl- (g*x/v"2)* (1+t1"2)

tan2=t2- (g*x/v" 2) * (1+t2°2)



(=) MATLABg/#
*sa(8,1.8)
tanl =

-0.6449 - 0.57111
tan2 =

-0.6449 + 0.57111
ans =

50.6550 +14.69991

*sa(8,1.9)
tanl =

-0.6769 - 0.54101
tan2 =

-0.6769 + 0.54101
ans =

50.2129 +14.02181

*sa(8,2.0)
tanl =

-0.7089 - 0.50921
tan2 =

-0.7089 + 0.50921
ans =

49.7683 +13.28611

*sa(8,2.1)
tanl =

-0.7409 - 0.47521
tan2 =

-0.7409 + 0.47521
ans =

49.3214 +12.48251

*sa(9,1.8)

tanl =
-1.3914

tan2 =

-0.4535



ans =

60.8284

*sa(9,1.9)
tanl =
-1.4665
tan2 =
-0.4424
ans =

61.4050

*sa(9,2.0)
tanl =
-1.5383
tan2 =
-0.4346
ans =

61.9185

*sa(9,2.1)
tanl =
-1.6074
tan2 =
-0.4295
ans =

62.3823

s %ﬂp%

(= ) MATLAB A=t
y=3.05;

x=4.45;

g=9.8;

a=60;

hold

for h=1.8:0.1:2.1
s=tan (a*pi/180);



v=((g* (x"2) * (1+s"2)) / (2* (-y+h+x*s))) " (1/2) ;
tanl=s- (g*x/v"2) * (1+s"2) ;

for x1=0:0.001:x

yl=(-g/ (2*v"2)) * (s"2+1) *x1"2+s*x1+h;

plot (x1,yl)

end

end

plot(x,y,"*")

a=75;

for h=1.8:0.1:2.1

s=tan (a*pi/180) ;

v=((g* (x"2) * (1+s72)) / (2* (-y+h+x*s))) " (1/2) ;
tanl=s- (g*x/v"2)* (1+s"2);

for x1=0:0.001:x

yl=(-g/ (2*v"2)) * (s"2+1) *x1"2+s*x1+h;

plot (x1,yl)

end

end

plot(x,y,"*")

pause
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SN qgﬁlg,

(= ) MATLAB A=

clf

y=3.05;

x=6.25;

g=9.8;

a=60;

hold

for h=1.8:0.1:2.1

s=tan (a*pi/180) ;

v=((g* (x"2) * (1+s"2)) / (2* (-y+h+x*s))) " (1/2) ;
tanl=s-(g*x/v"2)* (1+s"2);

for x1=0:0.001:x

yl=(-g/ (2*v"2)) * (s"2+1) *x1"2+s*x1+h;
plot (x1,yl)

end

end

plot(x,y,"'*")

a=75;

for h=1.8:0.1:2.1

s=tan (a*pi/180) ;

v=((g* (x"2) * (1+s72)) / (2* (-y+h+x*s))) "~ (1/2) ;
tanl=s-(g*x/v"2)* (1+s"2);

for x1=0:0.001:x

yl=(-g/ (2*v"2)) * (s"2+1) *x1"2+s*x1+h;
plot (x1,yl)

end

end

pause



(Z) MATLAB%“@[F'?QI

(8) W
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(= ) MATLAB A=

clf

y=3.05;

x=4.45;

g=9.8;

v=8;

hold

for h=1.8:0.1:2.1
b=(1+(1-(2*g/v"2) * (y-h+ (g*x"2) / (2*v"2))) " (1/2)) / (g*x/v"2) ;
tl=numeric (b) ;

s=atan (tl)*180/pi;

for x1=0:0.01:x

yl=(-g/ (2*v"2)) * (t172+1) *x1"2+tl1*x1+h;

plot(x1l,yl)

end

end

v=9;

for h=1.8:0.1:2.1
b=(1+(1-(2*g/v"2) * (y-h+ (g*x"2) / (2*v"2))) " (1/2)) / (g*x/v"2) ;



tl=numeric (b);

s=atan (tl)*180/pi;

for x1=0:0.01:x

yl=(-g/ (2*v"2)) * (t172+1) *x1"2+tl1*x1+h;
plot (x1,yl)

end

end

plot(x,y,"*")

pause

(Z ) MATLAB 7 q‘%\'
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(= ) MATLAB A=
clf

y=3.05;

x=6.25;

g=9.8;

hold

v=9;

for h=1.8:0.1:2.1
b= (1+(1-(2*g/v"2) * (y-h+ (g*x"2) / (2*v"2))) " (1/2)) / (g*x/v"2);
tl=numeric (b);
s=atan(tl)*180/pi;
for x1=0:0.01:x



yl=(-g/ (2*v"2)) * (t172+1) *x1"2+tl1*x1+h;
plot (x1,yl)

end

end

plot(x,y,"*")

pause
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