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Interesting physics in ball games

YAN Shou-Sheng
School of Physics Peking University Beijing 100871 China

Abstract This paper focuses on the physics related to ball movement in different sports. Several phenomena
are described qualitatively or semi-quantitatively including the influence of size and roughness when a ball travels
in the air the contributing factors for curved flight and floating serves in volleyball how the angle and speed af-
fect basketball shots how the height and material of a pool table’ s edge affect the performance and the impor-
tance of the oil pattern in a bowling lane. The author believes that physics can be used to improve a player’ s per-
formance and its application to ball games can inspire more interest in physics education.

Keywords ball air resistance boundary layer Magnus force friction rotation

2008 -05 - 13
1 Email ssyan@ pku. edu. cn

http //www. wuli. ac. cn - 37 2008 7



2000

Rex1

Stokes

1/60

- 37

1910

2008 7

http //www. wuli. ac. c¢n

J. J. Thomson
o d/Re"?
dimple . d Re 1x10° 8 ~1mm
2 a
1—2mm
steady flow
w l ]
A
B
Navier — Stokes N -
A B
D C
. D. Ber-
n noulli C B D
Re = pvd/n p
d
2 b
A B 2 a
N-S
A B
B C
C
1 60 S
10°
N-S
. 1904
. Prandil “ K 2 A
v
- 483.



10 15(m/s)

Type 4 Type 1 2 3 k/d 12.5 x
) N b 107 5.0x107% 1.5x107* k d
10m/s  15m/s
F, = 1/2 C,pAv

3

C, Re ’
D
S
AC
3
4
2 4
Magnus 1852
20
4
A B
B C v
/

. 484

http //www. wuli. ac. cn - 37 2008 7



3
8m/s  20m/s
4
2
3
60
10—15m/s
4
¢ 3m/s 1921
10—15m/s 1.62 45.93¢ 1.62
41. Imm 1931
0.5—0.6m. 16m/s
1.68 42, 7Tmm
10m/s
2mm 4%
7%
21lem

10—15m/s 1.3—
2.0 x10° 3 k/d=1.5
x107 5x107°

d k
d k . 1968
0.3mm Imm
18 3

- 37 2008 7 http //www. wuli. ac. c¢n - 485



90

5
2000 2 23
10 1
38mm 2. 5¢g 40mm 2. 7g.
. 6—9m/s
11% 1s
A 40mm
B 2.79¢g C
A
B 2% —4 % C
8% —13% / B
A 13% C A 21% .
5
5
2
/MM 3.05m
B A L=4.1m
h=0.61lm
/M A B
2
C d/M 11% C 1.83m
6
5%
Yo
B A 13% 6
0, .
C B
B
0, 42.5°.
B ) 0o
0, Yo
Yo
4% —1% 15%
’ L h 0,, 49.2°. L 3 7.6 m
11
3
h
0.3 1.2m 0., 45° 55°
Oom 45°, L
h vy, 6

- 486- http //www. wuli. ac. cn - 37 2008 7



v,/(m/s)

0o

- 37

A : | -
|
L |
20 : |
| |
1 |
15fF 1 | 7
1 |
| |
1 | D
101 | |
1 | I .
l | D
5P I | x D
1 I 6 I
I ( [
N 1 1 1 || 1 1 1 ] e D
10° 20° 30° 40° 50° 60° 70° 80° 90°
9, x = 1/5r = 7/10 d
" 8 d =2r
6 7/10
Sem x
3.5cm
5%
Yo
7
r
7
r D
F 0.20cm
1mm.
v
Fxr w
vEoxr hook 1
3
x >r 7 x
D
2008 7 http //www. wuli. ac. c¢n - 487



42 1.06m
1 60
18.28m  39—42
20
16
130 kg/cm’
8
4/5 40
0.39
0.04
0. 20.
8m/s
4.77 8
a b
7 8
3.1
(a) 1
- - N AN AN
15.60m’ 1
4.6°
(B 9
- - A * N
Fi3
16.62m '
8 a
6.2cm b
3 6.9 7.1 7.1cm
0.7mm
8
8 a 8 b
3—5¢°
. 488

http //www. wuli. ac. cn

30rad/s

1%

20 50 80
29 22

9% 1988 1999

- 37

70%

14.3%

2008

75.

7



The Science of Soccer

The Physics of Baseball
Adair

1 Thomson J J. Nature 1910 85 251

3 Frohlich C. Am. J. Phys.

J. Wesson
R. K. 2
1966
4
5

1984 52 325
2005 41 87

www. gb. cri. en

6 Brancazio P J. Am. J. Phys. 1981 49 356

7 Frohlich C. Am. J. Phys.

2004 72 1170

2001 3 92

H. 89.00 2008 6
T. L. Alford 68.00 2008 6
P. G. de Gennes 98. 00 2008 6
J. J. Binney 89.00 2008 6
Richard A. L. Jones 46.00 2008 6
P. A. M. Dirac 58.00 2008 6
T. P. Cheng 96.00 2008 6
Y. Imry 56.00 2008 6
58.00 2008 5
62.00 2008 5
78.00 2008 5
75.00 2008 5
68. 00 2008 5
MOS 78.00 2008 3
—_ R. M. White 68. 00 2008 2
Sheng S. Li 98. 00 2008 2
—_ A. Loiseau 90. 00 2008 2
F. Schwabl 96. 00 2008 2
52.00 2008 2
68. 00 2008 1
96.00 2007 12
68.00 2005 7

010 - 64017957 64033515
16

37 2008 7

mlhukai@ yahoo. com. cn

100717

http //www. wuli. ac. c¢n

yandeping@ cspg. net

http //www. sciencep. com

489-



