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Basketball Game

BASKETBALL GAME: MINI-PROJECT 7
TEACHER NOTES

Mini Project 7: The Game

In this seventh mini-project, you'll code the scoring
components of the game. You'll create an equation to
determine if the ball was a “SWISH” or a “MISS” and give
the user feedback. You'll also learn how to keep track of
the number of baskets made overall.

Objectives:

import the code from the TOSS file

use an If statement to determine if the shot is made
create a flag variable to determine if a new hoop
should be generated

use an if statement to determine if another hoop
should be generated

add another While statement to continue play

The Basketball Project Overview:

After completing a series of 8 mini-projects, you will have a basketball game similar to
the one on the right. The code for projects 1 -4 will be imported into project 5.

Projects 6-8 will build upon project 5.

Mini-Project Order:
. Draw the Background
. Draw the Net
. Power Gauge
. Angle Gauge
. Compile the Projects and Code the Arrow Key
. Toss the Ball
. The Game
. Win the Trophy (and fireworks!)

0N O O WN =

1. Create a program named BBGAME

You could extend the code in TOSS instead of creating a new file. However, it
is a good idea to keep a backup of your code in case you need to start over.

Import the TOSS code

rcl ( ﬂ )
prgm
EXEC
Select TOSS
Press the enter key

Make sure your code works.
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2. Scroll through your code. At the end of your code there is an IF statement that
executes when the enter key is pressed. This section “shoots” the ball.

Now you will code 17 lines to determine if the shot was made or missed.
You'll update the variables H (hit) and T (total).

Insert 17 blank lines after the DrawF function before the End.

3. In order to make the shot, the ball needs to pass through the hoop. That
means for some X value between 241 and 259, the function should evaluate to
ay value between Y and Y-10.

You'll create a variable, A, to store the amount to add to the score. The value
of A will start at 0. You'll check all 19 x-values to see if one of them evaluates
toaY between Y and Y - 10. If one value matches the criteria, set the variable
Ato 1. After you check all 19 x-values, add A to the number of hits.

The pseudocode looks like
SetAto0
Loop through all 19 x-values
If Y<f(x)<Y-10
SetAto1
AddAtoH
Add1toT

Can you add this loop on the blank lines you created in the previous step?

4. Does your code look similar to the code below?

0- A

:For(X, 241, 259)

195 + tan(6°)*(X-65) — 4.9*((X-65)/(F*cos(6°)))> »W
HW<YandW>Y-10

:Then

1- A

:End

:End
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Insert 17

spaces here
—

Y-10
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PROGRAM: BBGAME

1 "SHOOT BASKET

1 If K=105

:Then

:DrawF ((95+tan(8°)x(X-65)
—4.9x((X-65)/(Fxcos(6°)))2
)/(X>65))

:End

X=241 X=259
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A+H - H B, B P )
1+T->T PROGRAM : BBGAME

:DrawF ((95+tan(@°)x(X-65)
—-4.9%((X-65)/(Fxcos(€°)))?

Run your code. Make sure there aren’t any build errors. There is a slight ?6”065))

>A
issue with the calculation you'll fix in the next step. ;gg:gr-‘fggﬁfizss)_4 I
65)/(Fxcos(@)))*23U
tIf WCY and W>Y-10
:Then
:1-A
:End
:End
‘A+H>H
1+T->T

Teacher Tip:

Make sure students use the degree sign in the calculations to ensure the calculations are done in degree not radian

mode. Make sure students have the “and” statement in the if statement. If they cod a compound statement in the
form Y-10<W<Y it will not evaluate correctly.

¢ A R 1|
5. There is a slight problem with the code. The original Y value of the hoop is lost ;
ghtp 9 o _ p PROGRAM: BBGAME
when the DrawF command executes. Because all built-in graphing routines f'I'fHEgI@gF‘SKET
use the variables X and Y for graphing, the DrawF command graphs a function ____ y;g"
i i i :DrawF ((95+tan(6°)x(X-65)
Y in terms of X, thus Y changes for each value of X in the domain of the ;4&;&%;65)/(&605(9,)n,
5 7
window. TGV
t@A

To fix this, we will create a temporary variable to store the hoop Y value before
DrawF. Then we will store this value back into Y after DrawF.

Insert a line above Draw F and one below Draw F. Then add the following

code
'Y -G
: DrawF ((95 + tan(8 ° )*(X-65) — 4.9*((X-65)/(F*cos(6°)))*)/(X>65))
:G oY
©2020 Texas Instruments Incorporated 3 education.ti.com



{’} 10 MOC: Beyond Basics BASKETBALL GAME: MINI-PROJECT 7

TI1-84 PLUS CE TECHNOLOGY TEACHER NOTES
6. If the player made the shot, display “SWISH” otherwise display “MISS”.

In those remaining 7 blank lines, can you:

-Set the text color to any color you like

-If the value of A indicates the shot was made,
use text to display “SWISH” otherwise
display “MISS”.

*To display the message, you'll use the Text function in the draw menu.

7. Does your code look similar to the code below?
:TextColor(BLACK)
dA=1
‘Then
‘Text(80,80,“SWISH”)
:Else
‘Text(80,80,“MISS”)
:End

[HORHMAL FLOAT AUTO REAL DEGREE MP .:n

PROGRAM: BBGAME
:TextColor(BLACK)
*If A=1

:Then

:Text (80,80, "SUISH")
tElse

:Text (80,80, "MISS")
:End

8. You have a great game already. But, wouldn’t it be nice to not have to restart
the program to throw the ball at a new target? Shouldn’t you display the
score?

Right now, your program does the following:
Load the background
Generate a hoop and draw the net (NET code)
Draw both gauges (GAUGE and ARC code)
While the enter key isn’t selected let the user adjust the gauges

If the arrow keys are pressed
©2020 Texas Instruments Incorporated 4 education.ti.com
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update the appropriate gauge
If the enter key is pressed
draw the path
update H and T (you haven'’t displayed these yet)
display a descriptive message.
End the enter key loop

How do you think we’ll modify the program to create continues play and show
the score?

9. Look at the modifications below. Are they similar to what you thought?

1. While the clear key isn’t pressed continue playing game

2. Wait until the “+” key is pressed (Use a while)
3. Generate a hoop and draw the net (NET code)
4. Draw both gauges (GUAGE and ARC code)

5. Display the score

6. End the game loop

It might look a little overwhelming at first. But there will only be a few lines of
code for you to actually type. Isn’t it easy to import code using the rcl method?
That is one useful reason for modular coding. It allows you to code and debug
smaller chunks of code, then import them into larger projects.

10. Let’s tackle the first new section of code.

1. While the clear key isn’t pressed continue playing game "=—p,

It should be below the 0 -K. We still need to initialize the value of K before we

use it in the while loop.
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PROGRAM: BBGAME
:Line(65,95,65+30*cos(A®),
95+30xsin(A®),C)

:End

:"ARROW KEYS

102K

‘While K=105
tgetKewsK

:If K=25 and F{98
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’ i PROGRAM : BBGAME
We'll use the.clear button, number 45, to exit the game.  "ARROM KEYS
‘While K+#45 12K
‘Whi tHhile K=45
‘While K#105 tHhile K=185
. tgetkKewsK
-getKey—K > St
dfK =45 :Then
. :Stor
:Then ‘End
:Stop
:End

1. While the clear key isn’t pressed continue playing game
1 1 C|Ose the BBGAME flle While the enter key isn’t selected let the user adjust the gauges
. . If the arrow keys are pressed
update the appropriate gauge
If the enter key is pressed
draw the path
0pen the GAUG E f||e . :Pdate H andT (you haven’t displayed these yet)
isplay a descriptive message.
. End the enter key loop
If there are any ClIrDraw lines, delete them. 2. Clear the screen f the “+” i pressed and do steps 3-5
3. Generate a hoop and draw the net (NET code)
4. Draw both gauges (GAUGE and ARC code)
5. Display the score

Open the ARC file. 6. End the game loop
If there are any ClrDraw lines, delete them.

If either the GAUGE file or the ARC file have a ClrDraw they will clear out any
of newly drawn shapes for the new game.

[NORHMAL FLOAT AUTO REAL DEGREE MP
EDIT MENU: [aphal [£5]
1 2 - PROGRAM: BBGAME =
. ) . i : TextColor (WHITE)
1. While the clear key isn't pressed continue playing game End Swish [1f A=l
While the enter key isn’t selected let the user adjust the gauges Miss If +Text (80,80, "SHISH")
If the arrow keys are pressed End If \ i Text(80. 60, "HISS™)
update the appropriate gauge Enter K&y ———s|iEng
] Pressed :End
If the enter key is pressed
draw the path End Whilg
B . Key Isn’t the
update Hand T (you haven’t displayed these yet) Enter Key

display a descriptive message.
End the enter key loop
. Wait until the “+” key is pressed (Use a while)
. Generate a hoop and draw the net (NET code)
. Draw both gauges (GAUGE and ARC code)
. Display the score
. End the game loop

kN

The code for steps 2 — 6 should go at the very end of your program. The
three End statements that are already there will need to stay above the
new code you enter.
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13. You don’t want the code to automatically execute a reset. That is why you
need a “pause” until the user presses the “+” key to initiate a new shot.

You'll get the key press value. When the key is a “+” we’ll clear the screen.

:While K+ 95
getkey - K
1f K=95
:Then
:ClrHome
:End

:End

14. Insert in order the NET code, GAUGE code and ARC code one at a time.

Remember, you'll use the
rcl method for each one

15. The last two steps are to display the score in the upper left corner and end the
continuous play loop.

‘Text(1, 1, “SCORE=", H, “/", T)
:End

Teacher Tip:

©2020 Texas Instruments Incorporated 7
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PROGRAM: BBGAME
:TextColor (WHITE)
En.d Swish z.}_:‘92=1
Miss If :Text (80,80, "SWISH")
:Else
End If EEezt(SB.SB. "MISS")
Enter Key ey ;E:d
Pressed :End
End Whilg,
Key Isn’t the
Enter Key

1. While the clear key isn’t pressed continue playing game
While the enter key isn’t selected let the user adjust the gauges
If the arrow keys are pressed
update the appropriate gauge
If the enter key is pressed
draw the path
update H and T (you haven’t displayed these yet)
display a descriptive message
End the enter key loop
2. Wait until the “+” key is pressed (Use a while)
3. Generate a hoop and draw the net (NET code)
4. Draw both gauges (GAUGE and ARC code)
5. Display the score
6. End the game loop

1. While the clear key isn’t pressed continue playing game
While the enter key isn’t selected let the user adjust the gauges
If the arrow keys are pressed
update the appropriate gauge
If the enter key is pressed
draw the path
update Hand T (you haven’t displayed these yet)
display a descriptive message.
End the enter key loop
2. Wait until the “+" key is pressed (Use a while)
3. Generate a hoop and draw the net (NET code)
4. Draw both gauges (GAUGE and ARC code)
5. Display the score
6. End the game loop

EDIT MEHL: [a1phal [£5]

PROGRAM: BBGAME

:MAGENTA->C

:For(A,9.0, -1)
:Line(65,95,65+3@*cos(A®),
95+30%sin(A®),C)

:End
:Text(1.1,"SCORE=",H,"".T
)

:End
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PROGRAM: BEGAME
'@>H

02T
:Degree
‘FnOff
Plot=s0ff
t1+¥min

1 265 Kmax
t1+Ymin
165+ max

Backorounddn Imaced
:DispGrarh

'@2H

22T

:Degree

FROff

‘PlotsQff

t1¥min

$ 2652 XKmax

t1+Ymin

$165+Ymax
tBackorounddn Imaged
tDisrGrarh

:ClrDraw
randInt (30, 120)2Y
tY-18+»2

tY-5+5

Line(245.,Y,255,Y, YELLOW)
Line(245,2Z,255,2, YELLOW)
Line(248.5,245,Y, YELLOW)
Line(248,5,245,2, YELLOW)
Line(255.Y,260,5, YELLOW)
iLine(255.2,268.5, YELLOW)
$Y 252N

Line(248.2,258.N. DARKGRAY
)

:Line(245,2,248,N, DARKGRAY
?Line{245.2.245.N.DHRKGRH?
?LinEEEGE.E.EEE.N.DHRKGRHV
?LinEEEGE.S.ESS.N.DHRKGRHY
3Line{255.2.ESE.N.DHRKGRHT

)
Line(250@. 2,245, N. DARKGRAY
)
:Line(258@. 2,255, N. DARKGRAY
)

: "GUAGE
: 205F
:Line(10,12,10,112, BLACK)

©2020 Texas Instruments Incorporated

+ "GAUGE

tClrDraw
tLine(10,12,10,112,BLACK)
:Line(20,12,20,112,BLACK)
:Line(10,112,20,112,BLACK)

1 90+F
:MAGENTAR>C
:If F>33

:Then

: ORANGE~C

tEnd

tIf F266

:Then

tBROWN=C

:End

‘For(R,1,F)
‘Line(12,A+12,19,A+12,C)

tEnd

:For(R,F+1,99)
:Line(12,A+12,19,A+12, WHIT
E)

‘End

BASKETBALL GAME: MINI-PROJECT 7
TEACHER NOTES

t "GAUGE
tClrDraw
tLine(10,12,10,112,BLACK)
tLine(20,12,20,112,BLACK)
tLine(10,112,20,112,BLACK)

1 90+F
tFor(A,1,F)
{MAGENTA=C

tIf A>33
tThen
t ORANGE-=C

tFor(A,%0,9, 1)
:Line(65,95,65+30xcos(R°),
95+30xsin(A°),C)

‘End

tFor(A,6.,0,-1)

éTHGENTHéc

‘End
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Line(20,12,20,112, BLACK)
Line(10,112,20,112,BLACK)

For(C,1.F)
Line(12.C+12,19,C+12,.MAGE
NTA)

End

‘For(C,F+1.18@)
Line(12,C+12,19,C+12,HHIT
E)
‘End

:"ARC

‘HHITE=C

130+0

:For(A,98.,8, -1)
:Line(65,95,65+30*cos(R®),

95+30%=in(A°).C)

End

:MAGEMTRH-C

‘For(A,2,8.-1)
:Line(65,95,65+3B*cos(A°),
95+30%sin(A%).C)

‘End

: "ARROW KEYS

B2

‘Hhile K=45
‘Hhile K=185
t9etiewrK

tIf K=45

tThen

:Stop

End

tIf K=25 and F{98

tThen

tF+23F

End

tIf K=34 and F»2
:Then

tF-2+F

End

tIf K=26 and 832
:Then

19-228

‘End

'If K=24 and ©<88
:Then

©2020 Texas Instruments Incorporated

t"ARC

tWHITESC

13049
:For(R,90.6, -1)

:Line(65,95,65+30xcos(R°),

95+30xsin(A°),C)
tEnd
:MAGENTR-C

tIf 9533

:Then

:NAVY-=C

:End

tIf 9266

:Then

: GREEN>C

‘End
:For(A,9.0, -1)

:Line(65,95,65+30xcos(R®),

95+30xsin(A°),C)
tEnd

BASKETBALL GAME: MINI-PROJECT 7

TEACHER NOTES

:"ARC

tHHITE>C

17028

‘For(R,90,8, -1)
:Line(65,95,65+30xcos(A®),
95+30xsin(A°).C)

‘End

:For(A,9.,0, -1)

tMAGENTR-C

:If A>»33

' Then

:NAVY2C

tEnd

tIf R>66

'Then

:GREEN>C

tEnd
:Line(65,95,65+30xcos(A°),
95+302=in(A°),C)

tEnd
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184238 : "GAUGE
: El'ld * "GAUGE ‘ClrDraw
: "REFRESH :ClrDraw tLine(10,12,10,112,BLACK)
:Line(10,12,10,112,BLACK) 'L '15'%0.112.
:If K=24 or K=26 :L;:e(28.12.20.112.BLHCK) e TR TR T
' Then :Line(10,112,20, 112, BLACK)
t "ARC :909F {Por(A, 1,F)
:WHITE=C MAGENTASC :MAGENTA>C
‘For(A.%98.8, -1) :Then %ﬁ A>33
:Line(65,95,65+30*cos(A°), + ORANGESC : ORANGEC
95+38xsin(A°).C) Than R e
:End : Engumc 17030
*MAGENTR=>C tFanca 1.6 tFor(R,90,0, -1)
N . tLi ’ ' R®),
‘For(R.9,0. 1) iLine(12,A+12,19,R+12,0) Bl Al ke
:Line(65,95,65+30%cos(AR®), s ‘End
:For(A.F+1,99) ! 19,0, -
95+30¥s1n(A°),C) {Line(12,A+12,19, A+12.WHIT hacentae
‘End Send “End
tEn ‘EN
:End
:If K=25 or K=34
tThen
: "GUAGE

iLine(19.,12,10,112,BLACK)
:Line(20,12,20,112,BLACK)
Line(1@.112,28,112,BLACK)

‘For(C,1.F)
:Line(12,C+12,19,C+12,MAGE
NTA)

‘End
‘End

! "SHOOT BRSKET

:If K=105

:Then

tY2G3

DrawF ((95+tan(g°)*x(X-55)
-4, 9% ({(X-65) (Fxcos(@®)) )2

yA0R2ES5))
Y
‘@A
tFor(x,241, 259)
195+tan(g? ) x(X-65)-4.9*x( (X 1 "ARC
—&5)/(Fxcos(g2)) ) 2+l *HHITEC : "ARC

13090 tHHITESC
PIF WEY and W>Y-18 :For(R,90,6, -1) 1769
' Then :Line(65,95,65+30xcos(R), ‘For(A,90,90, -1)
. 95+30xsin(A°),C) tLine(65,95,65+30xcos(A®),
t12A End 92+3ausin(nﬂ).m
:End (1f 6>33 For(A, 0,0, -1)
‘End ﬂ'&ﬁ? c t MAGENTRC

' 2 H
:A+H>H N see Then o
14T-T i Then ;gﬂ:wc
tTextColor(WHITE) : GREEN-C tIf AY66
1§ A=1 For | Then
: = :For(A,6.0, -1) : GREEN=C
‘Then :Line(65,95,65+30xcos(R?), ‘End
tText (80, 80, "SIISH") ?5"3@‘517"”3{’)*3) 'Line(65,95,65+30xcos(RA?),
: tEnd 95+30x5in(A°),C)
tElse ‘End
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'Text (80,88, "MISS")
End

:End

:End

‘Hhile K#=95
toetiewrK
tIf K=95
:Then
:ClrHome
‘End

‘End
:Degree
'Fnoff
Plots0ff
t1+¥min
2652 Xmax
1+Ymin
t165+Ymax

tBackorounddn Imaged
tDisrGrarh

:ClrDraw
randInt (30, 120)2Y
tY-18+»2

tY-5+5

tY-25+N
Line(245.Y.255,Y, YELLOW)

:Line(245,2,255,2, YELLOW)
Line(248,5,245,Y, YELLOW)
Line(248,5,245,2, YELLOW)
iLine(255.Y,268,5, YELLOW)
:Line(255,2,2608,5, YELLOW)
Line(248.2,258.N. DARKGRAY
)
:Line(245, 2,240, N. DARKGRAY
)

:Line(245,.2, 245, N, DARKGRAY
?LiHEEEEE.E.EEE.N.DHRKGRHT
3Line(26@.5.ESS.N.DHRKGRHY
3Line(255.2.ESE.N.DHRKGRHY
ilLine(ESE.E.245.N.DF!RI<GRFI‘|"

)
:Line(258@. 2,255, N. DARKGRAY
)
: "GAUGE

:Line(18.,12,10,112,BLACK)
Line(28.,12,20,112,BLACK)
Line(1@,112,20,112,BLACK)

: 309F
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For(R.1.F)
:Line(12,A+12,19,A+12,MRAGE
MTA)

‘End

‘For{A,F+1,99)
Line(12.A+12,19,A+12.WHIT
E)

End

:"ARC
WHITE>C
13820
‘For(A,98.8, -1)
:Line(65,95,65+3B*cos(A°),
95+30%=sin(A%).C)

End

MAGEMTR=C

‘For(A.,g8,8.-1)
:Line(65,95,.65+30*cos(A°),

‘End

tMAGENTR~»C

For(R,8,8,.-1)
:Line(65,95,65+30%cos(A°),
95+30%sin(A°).C)

:End
tText(1,1,"SCORE=",H,"~",T
)
:Endil
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