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Math that Works...Careers in Mathematics
“NMath on Cue”
The Mathematics of Billiards

“pOOL TABLE!” Luis Caldeira screamed out. Everyone became dead silent.
Minutes before, our Algebra class was debating ideas for our math fair project. We
wanted something new, something fresh. Therefore, the average architecture project was
out of the question. There was a glint of mischievousness in Mr. Varum’s eyes. We had
our project.

At first glance, the idea of a professional pool player as a mathematical career
seemed far fetched. However, once we started analyzing all of the information we had
collected, we realized that a professional pool player consciously performs more
mathematical calculations than we could have imagined.

Mr. Varum then took this project one step further and surprised us with a
miniature billiard ball. We were now building a table and the career of a carpenter
became another part of our project. Isabela Dos Santos took on this job by scaling down
a competition sized pool table so that it was proportional to the miniature ball.

Our math work consists of sine, cosine and tangent ratios as well as the use of the
Pythagorean Theorem. We used our understanding of angles. conversion and scaling of
measurements, and proportions in order to accurately portray all of our mathematical
data.

We have also made diagrams of our shots to explain each step of our work in
great detail. While we were working on our shots, we were also building our pool table.

During the process, we had to cut, glue, and hammer various pieces of wood together.



We measured angles and side lengths, varnished and stained wood, as well as create all
the pockets for the table.

This elaborate and intricate project took countless hours of work, patience, and
effort. When everything was complete, our Algebra class and Mr. Varum stood proud as

we observed our finished work of art.



Scaled
Meagurements of
Pool Table




Pool Table Measurements

Scale Factor
Actual ball diameter — 2.25 in.
Model ball diameter — 1.375
-Scale factor from actual to model 1.375 = 11

225 1

] Actual Model

Table- 4.5 by 9 ft 4.5 = (11/18) = 2.75ft.

1
|

Scale factor from actual to model.
9« (11/18)=5.5 ft.

Rail height must be over 2 of the diameter Diameter of ball for model.

of the ball but less than 64.5% of the |

diameter of the ball 1.375 » .645 = 886875 in. —maximum height
1.375 + 2 = 6875 in. — minimum height
We used .75 in. for our model.

Rail width- 4 - 7 ¥ inches with cushions 4 < (11/18) = 2.444 in. minimum
7.5 < (11/18)= 4.58333 in. maximum
Rail-bumper-1.25 in
Wood rail-1.75 in.
Our model’s width is 3 in
18 sights- diamonds 12 % inches apart 12,5 < (11/18) = 7.638888889 in.
= 7.639 in. apart
Corner pocket mouth- 4.5- 4.625 inches 45 < (11/18)=2.75 in
4625 < (11/18)=2.826388889 in
2.75- 2.8264 we used 2.75 in.
Side mouth- 5 and 5.125 inches 5.125<(11/18) = 3.13944444 in
5x(11/18)=3.05 in.
3.055 and 3.13944444
We used 3.125 in.

Cue sticks- minimum of 40 inches 40+(11/18) = 24 4444 in
there is no maximum our cue stick is 40 in.

Cut angles of corner pockets = 142°
Cut angles of side =104°
Cloth- 4.5 x 9 = 40, 5 square feet of cloth  40.5 - (11/18)° = 24.75 square feet of cloth

needed for the playing surface of the
model

Pockets- usually rimmed with leather or plastic (pockets or ball returns)



Measurements for Table Diagram

Scale factor from actual table to diagram-

lin. on diagram = 11t. on actual table
Scale factor = 1/12

Scale factor from model table to diagram

5.5 x 12 = 66in.
Model = 9in.

Scale factor = 9/66 = 3/22

Scaled Measurements

Diagram measurements

Dimensions — 4.511. x 9fi.
5.5ft. x 3/22 = 75f. x 12 =9%in.
2.75ft. x 3/22 = 6136ft. = 375 x 12 = 4.5in.

Rail Cushion
1.25in. x 3/22 = .17045in.
1.75in. x 3/22 = .238636in.

Sights -
7.639in. x 3/22 = 1.041681in.

Comer Pockets
2.75in. x 3/22 = .375in.

Side Pockets o
3.125in. x 3/22 = .426136in.

Cut angle of corner pocket
142°

Cut angle of side pocket
104°




RiRE
1

Wi Be U BL = a0§dBY HODO

i
T R W R

- .«... +Ap= :_.u.. W
ot .ﬂll..p ot ik

o i
P

"7" : '-'f_ :

.th..nu.tl._uo.

¢
.
Al 3

B e

U R 0d

.nuﬂ_I,Uﬁ o wx Qﬂmrﬁ A 00~ 1 Yo

WP _HO I U +9 S1UBuI RS2 W

M ey 4

s S

——

er

VIEE =g T —AOfOUN /008

120} 4° woa b C._Q

r SEE




=AITITUDES ate cqutagiou’ :

o B ‘—SH‘"'"'

Jessica’'s
Angle Shot



Jgssica’s Angleg Shot

{Ingle at Which Target Ball Travels
(3.1)

a=5ft.- 45 ft. a=5ft.

b-1ft.

Tan-1(1/.5) = 63.43494882 " = 63.43"
63.43+ 90 =153.43"

180~ 153.43 = 26.57"

Measurgof a and b
Cos63.43 = a /2.25
4472908484 = & /2.25
1.006404490 =a lin.=a
Sin63.43 =b /2.25
8943885604 = b /2.25
92.012374261=b” 2.01=b"

Center of Target Ball in Feet
GRY

Center of Target Ball in Inches
5+12 = 60 in.
x12 = 12 in. (60,12 in.)

Center of Cug Ball at Contact
60 in.+1 in. = 61 in. (x)

2 in.+2.01 = 14.01 in. (y)

Convert (61,14.01 in.) to feet

61 in.+12 in. = 5.08 ft.

14.01 in.+12 in. = 1.1673 ft.
(5.08,1.1675 ft))

Point of Contact Between Cug Ball and Target Ball
2.01+2 = 1.005 in.
1+2=5in.




12+1.005 = 13.005 in.

60+.5 = 60.5 in.

Convert (60.5,13.005 in.) to feet
60.5 in.+12 in.- 5.04 t.

13.005 in.+12 in. = 1.08 ft.
(5.04,1.08 ft)

{nglg Cug Ball Travels it

5.5 f1.-5.08ft. = .42 ft.

2.5 ft.-1.1675 ft. = 1.3325 ft.
Tan-1(1.3325/.42) = 72.50530497 = 72.5"
180-72.5-90 "= 175"
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Rodrigo’s Angle Shot

Angle Target Ball must be hit at
TAN'-1.25 = 39.80557109°

1.50
=39.8°




Point of Contact Between Target and Cue Ball
(measurement of side a)1.73/2=.865in.
(measurement of side b)1.44/2=.72in.
93-.72=92.28 in.
18+.865=18.865 in.
(92.28, 78.865) in.
/12
(7.69, 1.572083333) ft.

Angle Cue Ball is Struck At

7.63-6.5=1.13 ft.
Or *12
91.56-78=13.561n.

2.25-1.644=.606 ft.
Or *12
27-19.728=7.2721n.

TAN(+.606)
61.7960889"
=61.8°
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Ming’s
Angle Shot



Ming’s Angle Shot

/ar /77 A
TAN'-3 .59.74356284"

1.75
-59.74°

Side a Measuremernt

SING9D.74 -a
2.75
B637475669 -a
2.25
(2.25).8637475669 -a_ (2.25)
2.25
a=1,943432026
a=1.94 in.

1.94/12= 1616
a=1616 ft.

Y. M emer

COS5974.b

2..'_”‘-
5039247371 -b

225
(2.25) 5039249371 -b_ (2.25)
2.25

b=1.133830658
b=1.131In

11 3,1 2=094:17
b=.09417 ft.

/i / ! / [at con. wilh lar /)

(21, 18)
21+1.13=22.13/12=1.84416
18-1.94=16.06/12=1.3303
(1.84,1.33) ft

(21.113, 16.06) in.



Coordinate of Center of Target Ball

(X.75; 15

1. 75%1.2=21:0n.
1.5%12= 18In
(1.75, 1.5) ft.

LA EE 2=
1.5*12=18
(21, 18) In

Point of Contact

(1] 1.94 = 97

2

(11.1.13 = 565

2

21+97 = 21.97/12 = 1.83083 ft.
18-565 = 17.435/12 = 1.452916 ft.
(1.83083, 1.452916) fi.

(21.97, 17.435) in

Angle at Which Cue Ball is Struck
36-21.13=14.87
16.06-9=7.06

TAN' 2,06 = 26.63012302°
14.08 = 26.63°
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Paulo’s Angle Shot

Angle Target Tall Must Be Hit At

Taw?: (#5/ #5)=45"°

Center Of Cue Ball At Contact

Measure of a’

of

Measure of b’

Cewnker of Cue ball at contact

lneches-(10.59,43.41) Feet-(.882, =2.62)

Point Oof C t n Cue Ball And Ta Ball

1.59/2=.7#95

(10.59, 43.41)

10.59 - . F95=9.795 inches

43.41 + F95=44.205 lnches

nches-(9.795, 44.205) Feet-(.816, 3.6R%)
9.795/12=.81625

44 205/12=3.68375



Cue B S t
18-9.795=8.205 inches
AR DOS-BO=14.205 Lnehes

Taw™ (14.205/8.205)=59. 98568907 "

85%:29°
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Inches -(9.745,44.205)

Feet (,%16, 3. 8D
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Ashley’s
Angle Shot



Ashley’s Angle Shot

Angle of Target Ball to Pocket
Tan™ (1/1.25) = 38.6598
~ 38.66°

Sides of Smaller Triangle (from point of target to point of
second cue ball)

(2.25) .6246976608 = a/2.25 (2.25)
1.4in.=a

Side b- Cos 38.66"=bh/2.25
(2.25) .7808667188 = b/2.25 (2.25)
1.7569
1.76 = b

Point of Target Ball
(8ft., 1.25ft.)

8*12, 1.25*12
(96in, 15in.)

Point of Second Cue Ball
96-1.4 =94 6
15+1.76 = 16.76
(94.6in., 16.76in.)
/12

(7.883ft., 1.39671t.)

Point of Contact of Cue Ball and Target Ball

1.4/2=".7
2.252=1.125
1.76/2 = .88

96-7 = 95.3, 15+.88 = 15.88
(95.3in., 15.88in.)
/12
(7.941671t., 1.323ft.)



Sides of Triangle From Point of Second Cue Ball to Point of
First Cue Ball

Side a- 7.883ft.- 6ft. = 1.883ft.
Side b- 4.5ft.- 1.3967ft. = 3.103ft.

3.103ft.- 2.25ft. = .853ft.

Angle Cue Ball Travels In
Tan™ (1.883/.853)
65.624874604

~ 65.62°
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Catherine’s Angle Shot
Angle Target ball must be hit at

tan" ( 1/.75) = 53.13010235
~ 53.13°
T
angle at which target
ball is traveling

Center of Cue Ball at Contact
Cos 53.13=2a’/2.25
(2.25) .6000014291 = a’/2.25 (2.25)
a’ = 1.350003216
~ 1.35 in.

Sin 53.13 =b"/2.25
(2.25) .7999989281=b’/2.25 (2.25)
b’ =1.799997588

~ 1.8 in.

(3.75,3.5) ft.
x.12
(45,42) in.

45in.- 1.35=43.65
42in.- 1.8 =40.2

(43.65,40.2) in.
/12

(3.6375, 3.35) ft. — the center point of cue ball




Point of Contact between Cue Ball and Target Ball
1.8/2=9i1n
1.35/2 = .675 in

(45.42)
45- 675 =44.325
42- 9=41.1

(44.325, 41.1) in.
/12

(3.69375, 3.425) ft.
T

Point of Contact- cue ball and target ball meet

Angle Cue Ball is Traveling at
3.35-1.5=1.85 (x-axis)
3.6375- 3 = .6375 (y-axis)

tan”'( 1.85/.6375)
=70.98632561
= 70.99°

T

angle at which the

cue ball is shot
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Darius’s
Angle Shot



FaAN (1.510.5) = 71.5650118* = 71.57°

90 + 71.57° = 161.57°
1802 161.57° = 18.43°

(054, 3£)
ontor ol Cue Ball

SIN (184) = a
225in
3156490369 = &
225 in
2= .7102103331 in = .71 in = 06 ft

COS (184) = a
225in
9488760116 = &
225in
2-2134971026 in = 213 in = 18 ft

3ft—018 fe=272 %12 = 3264 in
05 ft+ 06 ft =56 ft 12 = 672 in

(.56 £, 2.72 ft)
(6.72 in, 32.64 in)

Foint of Contact Detween Cue Dald and Jarget Lall

06 f1]2 = 03 ft
18 f)2 = 09 ft

C5 8+ .03ft=53f%12=636in



3ft-09 =291 ft*12=3492in

(.53 ft,2.91 ft)
(6.36 in, 34.92 in)

Ungle Cue Lall Tvavels Jn

39in-672in=3228in
3264in-30in=264in

FAN (32.28 in]2.64 in) = 85.32450559 = 8532
90 — 85.32° = 4.65°
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John Paul’s
Angle Shot



Johw Pauly Angle Shot

Angle Tawget Ball Must Travel At

Tan’=1.5/1
56.30993247=
56.3°

Center Of Cue Ball At Contact
Side of o

Coy¥ 56.3=a/2.25

(2.25) .5548444274= a/2.25(2.25)
a=1.248399962=

a=1.25 inches

1
Side of b
Sin 56.3=b/2.25=
(2.25) .8319541221=b/2.25 (2.25)
1.871896775=b
b'=1.87 inches

Center Of Cue Ball At Contact

(7 %, 1) ft

7 % *12=90 inv1*12= 12in~
(90, 12) inv

90-1.87= 88.13inv
12+1.25= 13.25inv

(88.13, 13.25) in~
88.13/12=7.34ft
13.25/12=1.11ft

(7.34, 1.11) f£



Point Of Contact

1.87/2= .935in

1.25/2= .625 in

90in -.935=89.065+12=7.422083333=7.4ft
12inv+.625=12.625+12=1.052083333=1.05f
(89.065, 12.625) in

(7.4, 1.05) &

Angle At Which Cue Ball Iy Shot

36-13.25= 22,75
88.13-66=22.13inv

Tanw* 22.13/22.75= 44.20853111=
44.21~
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Luis’s
Angle Shot



Luis’s Angle Shot

Angle Target Ball Must be hit at
Tan™ (2/1) = 63.43494882° =~ 63.43°

Center of Cue Ball at Contact

Measure of Side a
Sin 63.43494882° =“/2.25 in

(2.25) .894427191 = /2252253
a=2.01246118 inches = 2.01 inches
201246118 + 12 =.1677050983

a= 1677050983 feet ~ .168 feet

Measure of Side b
Cos 63.43494882° ="/2 25
(2.25) 4472135955 = */2.25¢2.25)
b =1.00623059 inches = 1.01 inches
1.00623059 + 12 = 0838525492 feet

b= .0838525492 feet ~ .084 feet

Coordinate of Cue Ball at Contact with Target
(1,2.5) 1+ .0838525492 = 1.0838525492 feet ~ 1.084 feet
2.5 - 1677050983 = 2.332294902 feet = 2.33 feet
(1.0838525492 feet, 2.332294902 feet)

1.0838525492 = 12 = 13.0062299 inches = 13 inches
2.332294902 = 12 =27.98753885 inches = 28 inches
(13.0062299 inches, 27.98753885 inches)

Coordinate of Contact between Cue and Target
0838525492 + 2 = 0419262746 feet = .042 feet

1677050983 = 2 = 0838525492 feet = .084 feet

1 +.0419262746 = 1.0419262746 feet = 1.04 feet

2.5 -.0838525492 = 2.416147451 feet = 2.42 feet
(1.0419262746 feet, 2.416147451 feet)
1.0419262746 ~ 12 =12.5031153 inches = 12.5 inches
2416147451 = 12 = 28.99376941 inches = 28.99 inches
(12.5031153 inches, 28.99376941 inches)



Angle Cue Ball Travels at

Measure of Side ¢
2.75 —1.0838525492 = 1.666147451 feet = 1.67 feet
1.666147451 =< 12 =19.99376941 inches = 20 inches

Measure of Side d
2.332294902 — 1.75 = .582294906 feet = .58 inches
582294906 » 12 = 6.987538872 inches = 6.99 inches

Angle Cue Ball Travels at
Tan™ (*2%%%/1 666147451) = 19.26379665° =~ 19.26°
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Ashley’s
Rail Shot



Ashley’s Rail Shot

Angle of Target Ball to Pocket
Tan™ (2/2.25) = 41.63353934
~ 41.6°

Sides of Smaller Triangle (point of target to point of second cue
ball

Side a- Sin 41.6°= a/2.25
(2.25) 6639262127 = a/2.25 (2.25)
1.493833978

1.49=a

Side b- Cos 41.6°=b/2.25
(2.25) .7477980905 = b/2.25 (2.25)
1.682545704

1.68=b

Center of Target Ball
(2ft., 2.251t.)
x12
(24in., 27in.)

Center of Cue Ball at Point of Contact
24+1.49 =25.49
27+1.68 =28.68
(25.49in., 28.68in.)
/12

(2.1241671t., 2.391t.)

Point of Contact of Cue Ball and Target Ball
Farget- (211.,2.2511.)
(24in..271n.)
1.49/2 = .7451n.
[.68/2 = 84in.
24m.+.745mn. = 24.7451n.
27in.+.84in. = 27.84in.
(24.745in.,27.84in.)

I."I $ )

(2.062083ft.,2.321t.)




Finding Lengths of Similar Triangles
4.51t.-1.756t. = 2. 751t
2 75ft.%12 = 33in.-height of triangle outside the table
4.5ft.%12 = 54in.
54in.- 28.68in. = 25.32in.-height of the rest of triangle in the table
4ft. 12 = 48in.
48in.- 25.49in. = 22.51in - base of big triangle
25.32in.+ 33in. = 58.32in.-height of the big triangle

Proportion to Find Missing Length of the Similar Triangles

PBp. = X
58.32in. 22.51n.

742.83in. = 58.32in.x

58.32in. 58.32in.
12.73713992 =x

12.74in. = x

/12

1.06167ft. = x

Point of Contact on Rail
48in.- 12.74in. = 35.261n.
35.26in./12 = 2.938311.
(2.9383ft.,4.51t.)

*12

(35.26in., 54in.)

Angle of Reflection
Tan™ (33in./12.74in.)
68.89038959
=~ 68.89°
90-68.89 =21.11°

Angle at Which Cue Ball is Struck

Tan " (12.74in./33in.)
21.10961041
~21.11°




W

idth of Table (fect)

Length of Tasle, (feef)
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Rodrigo’s Rail Shot

Angle Target Ball Travels At

Tan’(.75/.25)=71.56505118
=71.6°

Finding The Center Of The Cue Ball At Contact

Lengths of Smaller Triangle (from the center of the target ball to
the cue ball)
Side a-Sin 71.6°='a/2.25
(2.25).9488760116= a/2.25(2.25)
2.134971026=a
2.14in. =~ a

Side b-Cos 71.6"=b/2.25
(2.25).3156490369=b/2.25(2.25)
.7102103331=h
Jiin.= b

Center of Target Ball

(4.25, 3.75)ft.

*12

(51, 45)in.

Center of Cue Ball at Point of Contact
51-.71, 45-2.14
(50.29, 42.86)in.
/12
(4.19083, 3.57167)ft.

Point of Contact Between Cue Ball and Target Ball
Target- (51in.,45in.)

71/2 = .355in.

2.14/2=1.07in.
51-.355=50.6451n.
45-1.07 = 43.931n.

(50.645in., 43.93in.)




/12
(4.220416667f1., 3.66083333f1.)

Finding the Lengths of Different Triangles

30in.- .71in. =29.291in.- base of big triangle
36in.+42.861n.= 78.86in.- height of big triangle
3.75ft. * 12 = 45in.
451N.- 2.14in. = 42.86in.- height of smaller triangle

Proportion to Find Missing Length of the Similar Triangles
42.86in. = _x
78.86 in. 20.291n.
1.255.3694in. = 78.86in.x
78.861n. 78.861n.
15.01896272 = x
15.92in. =~ x

Point of Contact on Rail
50.291N. - 15.921N. = 34.37IN.
(34.37in.,0in.)
/12
(2.86ft., oft.)

Angle of Reflection
Tan' (42.86in./15.92in.)
69.62289351
~069.62°
90-69.62=20,38"

Angle at Which Ball is Struck
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Jessica’s
Rail Shot



Jgssica’s Rail Shot

{ngleg At Which Target Ball is Traveling
Tan-1(1.75 ft./3 ft.)= 30.26

Center of Cug Ball

din 30.26° = 8/2.25
5039247371 = 8/2.25
1.133830658 = a a = 1.13 in.
Co830.26 = b/2.25
8637475669 = b/2.25
1.94342026 = b b=1.94 in.
Convert (1.75,15 ft.) to inchgs
1.75ft.x12 in. = 21 in.

L5 ft.x12 in. = 18 in.

(21,18 in.)

21 in.+1.13in. = 22.13 in.

18 in.~1.94 in. = 16.06 in.
(22.13,16.06 in.)

Point of Contact Betweegn Cug Ball and Target Ball
2.25 in.*2 = 1.125 in.

.13 in.+2 = 565 in.

.94 in.+2 = 97 in.

21 in.+565 in. = 21.565 in.

(8 IN-97 in. = 17.03 in.

(21.565,17.03 in.)

Point of Contaet on Rail

10.06+12 28 006 |
[1.%12 in i 1
| n.-1.13 N |
6.06/28.0f -
¥ TH2Y (0] % M (
A = .9354 <04
\ )



L.703 JLx12 in. = 21 in.

21 MA7.94 in+1.15 in. = 30.07 in.
Convert (30.07,0) to [eet
Oin+12 in, =0 [t.

30.07 in+12 in. = 2.51 J1.

(2.51,0)

ngle of Reflgetion
Tan-1(28.06/13.87) = 63.70°
90 -65.70 =26.3

{ngle Cug Ball Is Struek Ht
The angle of reflgction is 26.3" and the angle cag ball is struck at is
gqual to it. o the angle is 26.3
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Ming’s
Rail Shot



Ming’s Rail Shot
Angle at Which Target Ball Travels At

\

325

TAN= 38.66"

Side A

SIN 38.66° = 2

2.25
6246976608 = a

2.25
(2.25) 6246976608 =a__(2.25)
2.25

a= 1.405569737
a- 141

Side B

COS 3866° =D

2.25
7808667 188 =b

2.25
(2.25) .7808667188=b  {2.25)
2.25

b= 1.7569501 17
b= 146

ter of (i /A /2

7*12=84in
84-1.41=82.59 in.

30+1.76=31.76In
(8259, 31.76) In

82.59/12-6.8825 ft.
31.76/12=2.65f,
(6.8825, 2.65) ft.



Point of Contact Be 7 Ball and 1ar VA

1.41/2=0.705 in
1.76/2=0.88 In
84-0.705= 83.295 In
30+0.88= 30.88 in
(83.295, 30.88) in

83.295/12= 694125 ft,

30.88/12= 2.57 ft.
(694125, 2.57) fL

Height of Large Triangle

4.5*12=54in
54-31.76=22.24in

22.24+27-49.24In

Base Length of Larger Simiar Triangle

4. T5X12=5]
82.59-57=25.59 in
Base Length of Smaller Simiiar Iriangle

2L = &
4924 2559

69093 = 49.24 x
49.24  49.24

x= 14.038865
x=14.03 in.

Point of Conltact on kall

A
4924 2559
690.93 = 49.24
49.24 49.24
14.0318865
14.03

)
}q

O <D

4.75%12-57+14.03=71.03 In



4.5*%12=54in
(71.03, 54) in
71.03/12=5.92
54/12=4.5
(592, 4.5) ft

nale or R on

82.59-71.04=11.65

4.5%12=54

54-31.76=22.24

TAN' 1165 =27.64693801
2224 =27.65°

Angle ar Which Cue Ball Travels At
90%-62.35°=27.65°
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Isabela ‘s Rail Shot

Center of Cue Ball
Measure of Side a
SIN 30.964° 2
5144993992

5144993992 2 VN | 157623648

Measure of Side 5
COS 30.964"
.:\-T'I."_;{_}{:;__l:i_j_'r h )

8574907394 x 2.25 = 1.929354164

| et ball location (3, 2)
3ft.x12, 2ft.x 12 «—converting feet into inches
(36. 24) 1n
(36-1.16, 24-1.93)
(34.84, 22.07) in. < Cue ball at contact with target
ball

Point of Contact Between Cue Ball and Target Ball
1.16 in/ 2 = .58in

1.93/2= .965in

(36, 24) in

36-.58=35.42in

24-.965=23.035

Convert (35.42, 23.035) in into feet
35.42/12=2.95ft.

23.035/12=1.92

(2.95, 1.92) ft




Point of Contact on Rail

To find the measure 58.07, I had to reflect the cue ball over the x-axis.
The coordinate of the cue ball in the beginning is (1, 3) ft. or (12, 36) in.
I drew down the line from the location of the cue ball at contact (34.84,
22.07) in. until it reached the same distance as the starting point of the
cue ball reflected. Then I connected both points making two similar
triangles. The dimensions for the larger triangle is 58.07in.= height, and
22.84in.= width.

Length of x

2207= _ x

58.07 22.84in.

22.07%22.84= 504.0788
504.0788+58.07= 8.680537283
x= 8.680537283

x = 8.68in

Point that Cue ball must hit
34.84 — 8.68 =26.16
(26.16,0)in.

26.16 +~ 12 = 2.18ft.

(2.18, 0)ft.

Angle of Reflection
Tan™ (22.07 + 8.68)
68.5305802 = 68.53°
00° - 68.53° =21.47°

Angle of reflection 1

90°+ 68.53° = 158.53
180° — 158.539 = 21.47°
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Darius’s
Rail Shot



Darius’s Rail Shot
Measure of lngle Target Ball Tavels T

FAN () = 325
2

a=~ 58.39¢

&+ =2
24in? + 39in? = &2
576 in+ 1,521 in = &

= 2,097 in
c= 4579301257 in =~ 45.79 in|12 = 381583 ~ 3824t

225 in[45.79 in = 0491373662
0491373662 * 24 in = 117929679 in =~ 1.18 in side @’
0491373662 * 39 in = 1916357282 in~ 192 in  side £'

§4in—1.18 in=8282in|12~ 690 it

15in—192in=13.08 in[12 =1.09 f¢

(690 f£,1.09 ft)
(8282 in,13.08 in)



Feint of Contact Detueen Cue Dall and Javget Bald

118 in)2 = 59 in
192in)2 = 96 in

15in-96in=1404in =117 ft
$2.82in + .59 in = 8341 in|12 = 695 ft

(695 f¢,117 f¢)
(8341 in, 14.04 in)

The distance from the cue ball to the vail is 24 in. J reflected that cver the axis
and got part of my trangle. The distance from the cue ball at contact with
taxget Gall to the wail is 13.08 in. When you add these 2 measurements it
equals 37.08 in, which is the height of the tiangle. The base of the triangle is
the length from the cue Gall to the target ball, which is 28.82 in.

1308in=__ «
3708 in 28852in

28.82 * 13.08/37.08 = 10.06045307 in = «
8282 in — 10.06045307 in = 72.65372168 in[12 ~ 6.05 {t

(605 f£,0 f)
(72.65in, 0 in)

Ungle Cue Ball is Stuuck At

6.05 ft— 4.5 ft = 1.55 ft
FAN (155 f£]2 ft) = 37.77568431¢ = 37.78°

Ungte of Keflection

90 + 37.78° = 127.78
180° = 127.78° = 52.22¢
9(¢ — 5222 = 37.78°
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Catherine’s Rail Shot

Anglc at Which Cue Ball is Traveling At
tan"( 1.25/1.5) = 39.80557109
=~ 39. 81° — the angle at which the target ball enters pocket

Center of Cue Ball
Sin 39.81 = b/2.25
(2.25) .6402437805 = b/2.25 (2.25)
b =1.440548506
~ 1.44 in.

Cos 39.81 =a/2.25
(2.25) .7681717917 = a/2.25 (2.25)
a=1.728386531
~ 1.73 in.

(3.25,1.5) ft.
X 12
(39, 18) in.

39- 1.44=37.56 in.
18+ 1.73=19.73 in.

(37.56, 19.73) in.
/12
(3.13, 1.64) ft. — point where the center of cue ball is at

Point of Contact Between Cue Ball and Target Ball
1.73in. / 2 =.865 in.
1.44in. /2= .72 in.

(39,18)
39-.72 =38.28
18+ .865 = 18.865

( 38.28,18.865) in.

/12
(3.19, 1.57) ft. — point where cue ball and target ball meet/contact




Point on Rail that Cue Ball is Aimed At

Large triangle
3.13-.75 = 2.38 ft. — the base of large triangle

4.5-1.64 =2.86 fi.
2.86 ft. + 1fi. = 3.86 ft. — the height of large triangle

Small triangle
]l = x

3.86 238

2.38 = 3.86x
3.86 3.86
x = .62 ft.— the width of small triangle
1 ft. — the length of small triangle

Point at Which Cue Ball Hits the Rail
5 +.62=1.37fi.

(1.37, 4.5) ft.

x:12
(16.44, 54) in.
1
point cue ball is
aimed at

Angle of Reflection
tan"( 12in/ 7.44in) = 58.20°
90°- 58.20° = 31.8" — angle at which the cue ball reflects

Angle That Cue Ball is Struck At
58.2°+ 90 = 148.2°
180- 148.2° = 31.8°
1 |
Cue ball is struck
at this angle
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Luis’s
Rail Shot



Luis’s Rail Shot

Augle Target Ball must be hit at
Tan™ (1/.75) = 53.130102235° = 53.13°
90° — 53.130102235° = 36.86989777° = 36.87°

Center of Cue Ball at Contact

Measure of Side x
Sin 53.13010235° = */2.25 inches
(2.25).8 =" /225225)
x = 1.8 inches
1.8+ 12=".15 feet
x =.15 feet

Measure of Side a

Cos 53.13010 235° ="/2.25 inches

(2.25).6000000001 = “/2-25(2.25)
a = 1.35 inches

1.35 + 12 = 1125 inches
a=.1125 feet

2!
-

Coordinate of Cue Ball at Contact with Target
(8,3.75)

& » 12 = 96 inches

3.75 = 12 =45 inches

(96 — 1,8.45 - 1.35)

(94.2inches, 43.65 inches)

43.65 = 12 = 3.6375 feet

942 « |2 = 7.85 feet

(7.85 feet, 3.6375 feet)

Point of Contact between Cue Ball and Target Ball

15625 3 6UITA feet = 369 teel

(7.925 feet, 3.69375 feet)

69375 ~ 12 = 44 325 ncl
. ]

(95.1 inches, 44.325 inches)



Cue Ball Point of Contact on Rail

Measure of Side z
3.6375 +4.25 =7.8875 feet
2—.15=1.85 feet
z = 1.85 feet
1.85 x 12 =22.2 inches
z = 22.2 inches
Measure of Side y
3637577 8875 =*/1.85
(1.85) 4616116751 = y/4-85(-85)
y =.853981599 feet ~ .85 feet
853981599 feet x 12 = 10.24777919 inches
v = 10.25 inches

Rail Point of Contact

15+ .853981599 = 1.003981599 = 1 foot

8 — 1.003981599 = 6.996018401 = 7 feet

(6.996018401 feet, 0 feet)

6.996018401 = 12 = 83.95222081 inches =~ 83.95 inches
0 % 12 = 0 inches

(83.95222081 inches, 0 inches)

Angle at which Cue Ball Travels

90° + 13.24051992° = 103.24051992° = 103.24°
180° — 103.24051992° = 76.75948008° = 76.76°
90° — 76.75948008° = 13.24051992° =~13.24°

\ngl&ui Reflection
lan (/4.25) = 13.24051992° = 13.24°
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John Paul’s
Rail Shot



JOHN PAUL'S RAIL SHOT

ANGLE THAT TARGET BALL TRAVELS AT

TAN-1 1/25=
21.80140949=
21.8°

90 - 21.8° = 68.2°

MEASURE OF SIDE A

SIN 21.8°=X/2.25
J371367835672.25=
83557763=

.84 INCHES

MEASURE OF SIDE B

COS 21.8°=X/2.25
9284858269*2.25=
2.08909311=

2.09 INCHES

CENTER OF CUE BALL AT CONTACT

8,2 FT
*12

96, 24) IN

96-.84=95.16

24-2.09=21.9

95.16, 21.9) IN
/12

(7.93, 1.825 FT

POINT OF CONTACT BETWEEN TARGET BALL AND CUE BALL

Q6— 4

1-1.045=22.95"

(95.58, 22.955) IN
2

(7.965, 1.91) F1



MEASUREMENTS OF LARGE TRIANGLE

21.9+24=45.9 IN=HEIGHT OF LARGE TRIANGLE
95.16-72=23.16IN= BASE OF LARGE TRIANGLE

MEASUREMENTS OF SMALL TRIANGLE

21.9/45.9=X/23.16
507.204/45.9=45.9X/45.9=
X=11.05IN =BASE OF SMALL TRIANGLE

POINT AT WHICH THE CUE BALL HITS THE RAIL

95.16-11.05=

84.11, O) IN
/12

(7.009. O) FT

(] 1 By BTaY.

ANGLE THAT CUE BALL TRAVELS A1l

63.23"+90"=
153.23"
180-153.23=

26.71°
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Paulo’s Rail Shot

Awngle at Which Target Ball is Traveling
Tan™ (2.5/3.75)=33.69°

Center of Cue Ball at Contact

Measure of @

Sin (33.69")=a/2.25

239 5546992106 = x/2.25 **
1.248073255=a

1.25 inches=a

Measure of b

cos (33.69")=b/2.25

231 8320509481 = y/2.25 2
1.872114633=b

.87 inches=Db

(6.5,3.75) "

(78. 45) inches

78-1.25= 76.75 inches

45+1.87=46.87 inches

Inches-(76.75, 46.87) Feet-(6.4, 3.91)
76.75/12=6,39583

46.87/12=3 90583

Polnt nta w LL

(6.5,3.75) *12

(78, 45)

1.25/2=.625 inches

1.87/2=.935 inches

78-.625=77.375

45+.935=45.935

Inches-(77.375, 44.935) Feet-(6.45, 3.74)
77.375/12=6.447916667

44 935/12=3.744583333

Point of Contact on RALl

4 5*%]2= 54 inches
54-46.87=7.13 inches

48 + 7.13=55.13 inches



7.13/55.13=x/31.75
226.3775/55.13
4.106248866

=4 11 inches
6.5*12=78
78-4.11=73.89
(73.89,54 in)
(6.1575, 4.5 ft)

Angle Cue Ball is Struck at

6.1575-3.F5= 24075 f
Tan™' (2.4075/4)=31.04268554
~31.04°

Awngle of Reflection
The angle of refection is equal to the angle the cue ball is struck at. The angle of
reflection is 31.04 °
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