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PREFATA

Calculatorul personal se poate intilni in multe scoli, acesta repreze-
ntind un mijloc de invdtdmint nu numai modern dar si foarie util.

Liceul unde imi desfdsor activitatea fiind printre primele licee
dotate cu calculatoare, am reusit sd rvealizez o serie de programe, care
mi-au fost de un real folos in predarea fizicii. Aceastd culegere de pro-
grame se adreseazd insd §i profesorilor de alte specialitdti, elevilor, altor
cititori dovitori de a se initia in folosirea limbajulur BASIC, mai exact
a variantet Beta 3.1.

Am apelat la varianta Beta 3.1 (care este o extensie a limbajulus
BASIC) datoritd in principal urmdtoarelor considerente :

1) editarca programelor este mai comodd §i mai rapidd datoritd
comenzilor ce permit: '

— autonumerotarea linitlor la introducere (AUTO) ;

— renumerotarea liniilor cu un pas dorit (RENUM)

— stergerea liniilor pe blocuri (DELETE) ;

— wunirea liniilor (JOIN)

— despicarea unei linii (SPLIT);

— editarea unei linii (EDIT)

2) tipdrirea caracterelor se poate face §i cu instructiunea PLOT

x,y.°¢” (unde x, y sint coordonatele pixelului din stinga sus), aceastd
posibilitate permite scrievea de indici, exponenti, simularea unor mis-
cdri;

3) reprezentdrile grafice in care intervine sinusul sau[si cosinusul
se executd mult mai rapid cu functiile predefinite SINE saujsi COSE ;

4) instructiunea CSIZE permite tipdrirca caracterelor cu dimen-
siuns variabile, deci i foarte mari (profesorul nu trebuie sd uite cd
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are elevi §i in ultima bancd, iar ecranul televizorului nu are dimen-
siunile unui ecran de proiectie cimematograficd).

Extensia Beta BASIC 3.1 a apdrut in anul 1985-5i o recomand
tuturor posesorilor de calculatoare personale compatibile HC—urilor.

Programele sint precedate de o sumard prezentave, neintrind in
amdnunte pentru a nu rdpi satisfactia unor evemtuale surprize cave
apar pe parcursul ruldrii genericului, sau a programulur propriu-zis.

Programele au fost in asa fel realizatc incit sd se evite complicatiile
inutile (la care recurg multi programatori) pentru a fi intr-adevdr utile
unui tucepdtor.

In paranteze au fost trecute mumele programelor, stiut fitnd ci
acestea mu pot depdsi 10 caractere.

Multumesc prietenilor care m-au initiat in aceastd activitate, celor
care m-aw ajutat la tipdrirea manuscrisului, editurii DACIA din
Cluj-Napoca pentru increderea acordati. ’

CORNEL GOIA
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Beta BASIC 3.1-Extensie a limbajului BASIC

Cu comanda LOAD“ ” se incarcd atit liniile BASIC cit si codul
magind. Linia O contine definitiile functiilor* Beta BASIC. Ea este
totdeauna in memorie §i totdeauna parte componenta a unui program
Beta BASIC, desi nu este listatd impreund cu programul.

Comanda NEW are un efect mai putin puternic, ea sterge pro-
gramul, cu exceptia liniei 0.

Principalele instructiuni, comenzi si functii, folosite in realizarea
programelor din aceastd culegere, sint urmétoarele;

ALTER (atribute) TO atribute
Modificd atributele ecranului (INK, PAPER, FPASH, BRIGHT)

Exemple : ALTER TO PAPER 2, INK 7, FLASH 1
ALTER INK 7 TO INK 0
ALTER INK 3, BRIGHT 1, PAPER 7 TO INK 5,
FLASH 1

ALTER vreferinga TO referintd
Modifici referinfe. O ,referinfd” inseamnd o variabild, un numdr sau
" o secventd de semne.
Exemple: ALTER a$ TO bS’
ALTER n TO m
ALTER 2 TO 83
ALTER ,,aici” TO ,,acolo”

AUTO (numdr de linie) (,mdrime pas)
Atribuie automat numere de linii. Dacd nu se indicd mirimea pasului,
atunci implicit este 10. Daci nu se indici nici numarul liniei de inceput,
atunci se Incepe cu linia curentd plus 10.
Exemple: AUTO
AUTO 100
AUTO 100,5



CLOCK numdr sau sir
Ceas digital cu alarmi i GOSUB de alarma Numadrul poate lua valo-
rile 1,2, 3, 4, 0,6 sau 7.

. Subrutina | BEEP de .
. Mod de alarmi | alarmi Aligare

0 — — —

1 — — da

2 — da —

3 — da da

4 da — — .
5 da — da

6 da da —

7 *  da da da

Exemple: CLOCK 1
- CLOCK “09:29: 45"
CLOCK “a06:20”
Semnul ,, :” dintre grupele de doud cifre poate fi omis. CLOCK preia‘
dintr-un sir numai primele 6 cifre si ignord orice altceva in afard

de ,,a” si WA In timpul unui BEEP si la manevriri ale casetei
ceasul nu mai merge

CLS (numdr de WINDOW )

CLS simplu sterge fereastra curentd. CLS urmat de un numir sterge
fcreastra definitd cu numdrul respectiv.

CSIZE latime (,inaltime)
Stabileste mérimea si dlsfanta dintre caractere. Litimea si indlfimea

sint indicate in plxeh Dacd nu indicati indlimea, atunci ea se ia
cgald cu lifimea.

Fxemple: CSIZE O
CSIZE 16
CSIZE 8, 16

DEFAULT wvariabild = valoare (wariabild = valoare). . ...
Are acecasi actiune ca LET dacd variabila precizati nu existd si
nici un efect dacid wvariabila existi.
Exemple: 10 LET a = 10, b = 20
20 DEFAULT a = 60, c$ = ""test”
30 PRINT a, b, c$
Acest program tipdreste 10 pentru a, 20 pentru b si test pentru c§,
valoarea 60 pentru a este ignorata.
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Comanda DEFAULT poate sta oriunde in program, dar inainte de
toate scopul siu este de a atribui valori parametrilor dintr-o proce-
durd care nu apar in lista parametrilor actuali.

- DEF KEY caracter; sir
Defineste taste functionale.
Exemple: DEF KEY "a”; "’Salut:”

DEF KEY caracter : instructiune : instructiunc : . . ..
Prin apdsarea pe o tastd se obtine o succesiune de comenzi.
Exemple: DEF KEY ”b”:PRINT “BETA”:PLOT 56, 82
Cu “LIST DEF KEY” puteti lista toate atribuirile tastelor.

DEF PROC nume (parametru) (,REF parametru) .. ...
Incepe definirea unei proceduri, trebuie si fie prima instrucfiune
dintr-o linie.

DELET (numdr linie) TO (numdr linie)

Sterge toate liniile blocului indicat.

LExemple :, DELET TO 40
DELET TO sterge programul, in afard de linia 0
DELET 0 TO O sterge linia 0 )
DELET 300 TO

DELET poate exista si in interiorul unui program, pentru a sterge

liniile DATA dupi citirea lor cu READ. In acest mod se elibercazi

memorie.

DELET nume sir (domeniu)
Sterge siruri sau pirti ale acestora.
Exemple: 10 LET a$ = “123456789”

20 DELET a$ (4 TO 7)
30 PRINT a$

40 DELET a$’

.50 PRINT a$

DO
DO WHILE conditie
DO UNTIL conditie
DO si LOOP singure includ o bucld infinitd.
Exemple: 10 DO
20 PRINT “test”
30 L,OOP
DO WHILE (conditic) exccutd bucla atunci cind conditia cste ade-
varatd, si o repctd atit timp cit conditia rdmine adevarata.
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DO UNTIL (conditie) executd bucla pini la urmitorul LOOP numai
atunci si numai atit timp cit conditia este falsi.

DRAW TO x,y(,unghi)
Deseneazd o dreaptd sau un arc de cerc pind in punctul indicat.
Exemple: DRAW TO 200, 50
DRAW TO 100, 90, 1
DRAW TO INK 1;20,30

EDIT (numdr linie)
Editeaz3 linia de program cu numdrul indicat.
Exemple : EDIT sau “0” editeazd linia curentid
EDIT 100

EDIT a$ sau EDIT ;b
Editeazd o variabili sir sau o variabild numerica.
Inainte de variabila numerici este necesar caracterul “;”, pentru
a deosebi EDIT (variabild) de EDIT (numir de linie).
Exemple: LET a$ = “fizica” ; EDIT a$: PRINT a$
LET »=456:EDIT; n: PRINT n

END PROC .
Termin definirea unei proceduri. Eventualele variabile locale se sterg
si cele globale cu nume identice primesc inapoi valoarea lor -anterioara.

EXIT IF (conditie)
Se utilizeazd pentru a pardsi un DO—LOOP, daca conditia este inde-
plinita.
Exemple: 10 LET i=0
20 DO
30 LET i=i+ 1
40 PRINT ““fizica”,
50 EXIT IF i=20
60 LOOP ,

FILL x,y
FILL (INK culoare) x,y
‘Umple un domeniu continuu de culoare PAPER cu culoarea INK.
Exemple : CIRCLE 100, 100, 20 : FILL 100, 100
CIRCLE INK 2; 100,100, 20 : FILL, INK 2; 100, 100

FILL (PAPER culoare) x,y
Coloreazi un domeniu de culoare INK in culoarea PAPER. Aceasti
comanda nu sterge linii diagomale, ci numai linii verticale sau orizon-
tale.
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GET variabild-sir sau numericd
Citeste un caracter de la tastaturd, fird a astepta ENTER, dar
asteaptd pind cind este apdsatd tasta respectivd, dupa care continud
executia. : ' )
Exemple: 10 GET a$: PRINT a$: GO TO 10
Cu acest program lucreazi ca o masind de scris.

GET a$, x,y, (ldtime, tndlfime) (;tip)

Atribuie sirului indicat un domeniu dreptunghiular al ecranului, de
coordonate stinga—sus x, y, care apoi poate fi afisat cu PRINT
sau PLOT in alti parte a ecranului. Inilfimea si lifimea se indicid in
numir de caractere. Tipul poate fi 0, adici ,,incolor’’, sau 1 de
culoare proprie. Un sir de tip 1 preia, in afari de informatia con-
tinutd in pixeli, si informatia asupra atributelor de pe ecran.
Exemple: 10 FOR i=1 TO 20

20 PRINT “‘test”

30 NEXT i

40 GET a$, 175, 175,5,1; 1

50 PAUSE 100: CLS

60 PLOT 50,50;a$

JOIN (numdr linie)
JOIN uneste linia actuald cu linia imediat urmitoare.
JOIN 100 uneste linia 100 cu linia imediat urmitoare liniei 100.

Aceste uniri economisesc 4 octefi si creste viteza de executie a pro-
gramului. .

JOIN a$ (slicer) TO b$ (pozitic)

Uneste un sir origine cu un sir destinatie, sau un anumit domeniu
(slicer) al primului sir cu situl destinatie (intr-o anumitd pozitie).
Exemple: 10 LET a$="12345" .

20 LET b$="abcdefg”

30 JOIN a$ TO b$

40 PRINT b$ — tipdreste ‘“abcdefgl2345”

50 PRINT a$ — nu s-a gésit!

JOIN a (slicer) TO b (pozitie)
Uneste tabloul origine a cu tabloul destinatie b. Tablourile in mod
deosebit sint destinate pentru a purta cantitdti mari de informatie,
motiv pentru care se dimensioneazd de la inceput destul de mari,
dar prin aceasta blocim spafiu de memorie prefios, uneori nefolosit
integral. Cu JOIN se poate deplasa un tablou sau pir}i ale acestuia
in pozitii la alegere din alt tablou.
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Presupuném ci avem un tablou-sir a$ (100, 30), care este plin
cu date, dar mai avem nevoie de loc pentru incid 20 de siruri in acest
tablou :

DIM b (20, 30) : JOIN b$ TO a$ ‘
Sirurile tabloului b$ sint transferate in a$, iar b$ se sterge.

KEYWORDS numdr
Modul de introducere si listare a cuvintelor cheie.
Exemple : KEYWORDS 0, afiseazi caracterele UDG
KEYWORDS 1, afiseazid noile cuvinte cheie din Beta
BASIC
KEYWORDS 2, cuvintele cheie sint introduse sub forma
a cite unui cod
KEYWORDS 3, linia introdusd este verificatd dacid con-
tine cuvinte cheie in forma extinsid
(scrisd).
KEYWORDS 4, aici nu existi cursor K, instructiunile
pot fi introduse literd cu litera.

LET variabild = valoare (,variabild=valoare) . . . . .
Este un LET multiplu.
Exemple: 10 LET x=1, y=2, af="test”

LIST (numdr de linie) TO (numdr de linie)
Se listeazd blocul de linii program indicat.
Exemple: LIST 20 TO 100

LIST TO 300
LIST TO
LIST 300 TO

LIST DATA, LIST VAL, LIST VALS

Listeazi continutul actual al variabilelor.
Exemple: LIST DATA, listeazi toate valorile variabilelor.
’ LIST VAL, listeazi toate valorile variabilelor numerice.
LIST VAL$ listeazd toate valorile variabilelor sir.

LIST DEF KEY

Aratd coufinutul acoperirii tastelor functionale, in ordinca alfabeticd.
Intli este tipiritd cifra sau litera tastci, apoi confinutul.

LIST FORMAT numdr

Listarea se poate efectua in mai multe moduri, dupd cum numdirul
ia una din valorile: 0, 1,2, 3, 4 sau 5.
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LIST PROC nume
Listeazd procedura cu numele indicat.

LIST REF rcferinti
IT.isteazd numerele liniilor in care apare o referintd indicatd. Ca refe

rintd se poate introduce un nume de variabild, un numir sau o succe-
siune de caractere.

LOCAL variabild (variabild). .

Defineste variabile speciale, care ex1sta numai in interiorul unor
p*ocedun definite. Variabilele locale din interiorul unei proceduri
nu influenteaza variabilele care existau inainte de apelul procedurii,
¢hiar avind acelasi nume. Subprocedurile pot avea, la rindul lor,
declarajii de variabile locale.

LooP .

LOOP WHILE conditic

LOOP UNTIL conditie
Termind o buclda DO—LOOP. LOOP WHILE conditie revine la DO
numai atunci cind conditia este adevdrati. LOOP UNTIL conditie,
revine la DO cind conditia mu este adevirati

ON

Exemple: GO TO ON x;numdr linie, numir linie, ...

GO SUB ON x;numdir linie, numdir linie, ...
Permite rainificarea la linii dintr-o listd de numere de linii, dependent
de valoarea unei expresii de dupd cuvintul cheie ON.

ON x:instructiune : instructiune: ..
Pcrmite alegerea unei instructiuni dintr-o listd de instrucfiuni, depin-
zind de valoarea cxpresici de dupid ON.

ON ERROR wnumdr linie )
Indicd un numar de linie, la care sare programul cind apare o eroare.

ON ERROR : instructiune : instructiunc : . ..
Instructiunile sint prelucrate ca subrutini in caz de eroare.
PIOT =xy (,sir) ;

Permite sd aducefi in orice pozifie a ecranului, nu numai puncte, ci

siruri intregi. Coordonatele definesc coltul stinga—sus al primului
caracter.
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POKE adresd, sir

Puteti depozita in memorie, la adresa indicati, in afari de numere
de la O la 255, si siruri. Primul caracter se memoreazi la adresa indi-
cati, al doilea la adresa -1 etc.

PROC nume (parametru) (,parametru) ..

Pentru a apela procedura nu este necesar cuvintul cheie PROC. O
procedurd poate fi apelatd doar prin introducerea numelui ei. Cu
aceastd instrucfiune puteti transmite si o listd de parametrii in ape-
lul procedurii.

READ LINE a$ (%) ...

Citeste siruri fard ghilimele. Puteti introduce mult mai simplu instruc-
$iuni DATA.

REF referintd
Se cautd in tot programul o referin{d specificati. Referinta este o
variabild, un numir sau o succesiune de caractere. Dacid se gidseste
aceastd referin{d, atunci apare linia de program respectivd in zona
INPUT a ecranului, cu cursorul dupd referinji.

RENUM( %) (slicer) (LINE numdr de linie) (STEP pas)

Permite ca un program sau pir{i ale acestuia si fie previzute cu
noi numere de linie si ca parti de program sa fie deplasatesau copiate.
Prin RENUM x blocul nu se sterge din vechea pozifie, ci doar se
copiazd in noua pozitie.
Exemple : RENUM

RENUM LINE 100 STEP 5

RENUM 40 TO 100

RENUM TO 100

ROLL directia (,pixel) (,;xy . ldtime indlgime)

Deplaseazd imaginea sau parti dreptunghiulare oarecare cu un numér
de pixeli care se poate indica, in sus, in jos, la stinga sau la dreapta.
Ce se pierde la o margine apare pe ecran in partea opusd. Codul de
directie poate lua valori intre 1 si 12, dupd cum dorim si deplasim
numai atributele, numai pixelii sau ambele. Coordonatele x si y sint
ale colfului stinga—sus, 13timea este misuratd in pozifii PRINT (de
la 11a 32), iar indl{imea mdsuratd in pixeli.

SCROLL (directie) (,mr. pixeli) (,;xy,; litime indlfime)
Ca si ROLIL, dar ce iese se distruge.
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SORT a$ sau a (slicer) (slicer)

Sorteazd siruri, numere sau litere in ordine cresciitoare sau descresci-
toare (SORT INVERSE).

TRACE numdr de linie
Ramificd programul, inaintea executiei unei instructiuni BASIC, la
un numir de linie indicat ca subrutini.

TRACE : instructiune : instructiune: ... :RETURN
Se executd ca subprogram comenzile aflate dupi TRACE, inainte
de executia fiecdrei instructiuni BASIC.
Exemple: TRACE : LIST lino TO lino: PAUSE 0: RETURN
Se listeazi linia care tocmai se executd.

USING in PRINT USING a$, numdr
Permite extragerea numerelor intr-un anumit format. In sirul format
se pune caracterul ,, %" inaintea puncfului zecimal pentru cifre sau
spatii, si caracterul “@’’ pentru cifre. Dupid punctul zecimal, aceste
caractere reprezintd pozitiile corect rotunjite de dupd virguld.

WINDOW wr. fercastra (,x,y, latime, indlfime)
Stabileste anumite domenii de ecran dreptunghiulare ca fiind , ferestre”.
Ca numdr al ferestrei este permis orice numir intreg intre 0 si 127
inclusiv. WINDOW O este definitia pentru tot ecranul. Lafimea si
indlfimea se exprimd in pixeli.
Exemple: WINDOW 1,0, 175, 128, 176

Apelul se face cu WINDOW 1.

Cu WINDOW ERASE se sterg toate definitiile de WINDOW.

BIN$ (numdr)

Aceastd functie transformi un numdr intre O si 255 intr-un §ir de
8 caractere si un numadr intre 256 si 65535 intr-un sir de 16 caractere.
Acest sir contme numdrul in reprezentare binar4.

COSE (numdr)

Di cosinusul numirului, cu precizie mai micd decit COS, dar de
6 ori mai repede. Este deci ideal pentru reprezentiri grafice,

INSTRING (start, sir 1, sir 2)
Cautd in sir 1 existenta lui sir 2, mcepmd cu pozi}ia start. Rezultatul
este pozifia primului caracter din sir 2 in sir 1; dacd nu s-a gdsit
sir 2, rezultatul este 0.

2 — Fizica de liceu In limbaj basic 17



LENGTH (n, “nume tablou” )
Se obtin informatii in legdturd cu mdrimea unui tablou, Cu n =1
se obtfine lungimea primei dimensiuni, cu # = 2 lungimea cclei dc-a
doua dimensiuni. '

MEM ()
D3 numirul de octefi liberi din memorie.

SINE (numdr )
Furnizeazd rapid sinusul unui numdr.



1. FENOMENE MECANICE

1.1. MISCAREA RECTILINIE UNIFORMA
(,UNIFORMA®)

Prin generic se simuleazd migcarea rectilinie uniformd. $iruri de
caractere, sau caractere, se migcd rectiliniu §i uniform dupid diferite
directii, aranjmdu -se in aga fel incit se tipdreste in final ,,Migcarea
rectilinie uniforma”.

Dupid o prezentare a legii miscdrii §i a semnificati¢i fizice a miri-
milor care intervin in ea, se simuleazi miscarea rectilinie uniformi
cu caracterul ,,0”, acesta deplasindu-se in lungul axei OX, fie in
acclasi sens, fie in sens contrar. Simultan cu deplasarea caracterului
,,0” se reprezintd grafic legea migcirii pentru trei cazuri particulare,
cronometrarea ficindu-se in apropierea axei orizontale.

In final se cere elevilor si determine viteza de deplasare a unui
caracter intre doud pozitii, intervalul de timp fiind afisat pe ecran.
Pentru determmarea acestui interval de timp, s-au folosit adresele
contorului de cadre.

Acest prim program demonstreazd utilitatea tipdririi caracterelor,
sau a sirurilor de caractere, cu instructiunea PLOT.

10 BORDER 2: PAPER 6 120 FOR y=175 TO 120 STEP

20 INK 1: CLS —1 ‘

30 DIM z$(16) 130 PLOT 45, y ; “MISCAREA”

40 FOR i=1 TO 16 140 NEXT y

50 READ d 150 FOR y=0 TO 120

60 LET z8(i)=CHRS d 160 PLOT 120, y; “RECTILI-

70 NEXT i NIE”

80 CSIZE 16, 24 170 NEXT 3

90 PRINT FLASI 1; AT3,5; 180 FOR x—0 TO 90
“READY” 190 PLOT x, 90; “U”

100 PAUSE 0: CLS 200 NEXT x

110 CSIZE 8, 16 210 BEEP .1,25
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220 FOR y=0 TO 90

230 PLOT 100,y ;“N”

240 NEXT y

250 BEEP .1,25

260 FOR y=175 TO 90 STEP
—1

270 PLOT 110,y ;“1”

280 NEXT y

290 BEEP .1,25

300 FOR y=0 TO 90

310 PLOT 120,y ;“F”

320 NEXT y

330 BEEP .1,25

340 FOR x=245 TO 130 STEP
—1

350 PLOT x,90;“0”

360 NEXT -x

370 BEEP .1,25

380 FOR y=0 TO 90

390 PLOT 140,y ;“R”

400 NEXT y

410 BEEP .1,25

420 FOR x=245 TO 150 STEP
—1

430 PLOT x,90;

440 NEXT x

450 BEEP .1,25

460 FOR x=250 TO 160 STEP
—1

470 PLOT x,250—x;

480 NEX x

490 BEEP .1,25

500 FOR y=175TO 137 STEP
—1

510 PLOT 0,y;“ % * % % % %
* k x”

520 NEXT y

530 FOR y=0 TO 72

540 PLOT 0, y;*“ * * * % * %
*x x x”

550 NEXT y
560 FOR i=1 TO 16
570 BEEP .1,RND %30

“M,I

nAu

20

580 PLOT 35+10 xi, 50; zS(i)

590 NEXT i

600 PAUSE 50

610 PLOT 30,140: DRAW
0,—110

620 DRAW 190,0: DRA\V
0,110

630 DRAW —190,0

640 PAUSE 100

650 BEEP .4,19:

660 BEEP .4,28:

670 BEEP .4,24:

680 BEEP .4,21:

690 BEEP .4,24:

700 BEEP .4,23:

710 BEEP .2,21

720 BEEP .2,23:

730 BEEP .2,26

740 PAUSE 100

750 DATA 127, 39, 56, 55, 32,
76, 72, 67, 67, 32, 67, 46, 71,
79, 73, 65

760 FOR i=1TO 160 : SCROLI,
7: NEXT i

770 P1OT 0,16; “Vectorul vi-
tezd este v=constant”

780 PLOT 166,19: DRAW 10,0

790 DRAW —4,2: DRAW
0, —4

800 DRAW 4,2

810 FOR i=1 TO 148

820 ROLIL, 7: NEXT i

830 FOR x=255 TO 10 STEP

—1

840 PLOT x,140; “Legea mis-
carii: x= xo—l—v(t——to)”

850 NEXT x

860 FOR y=0 TO 115

870 PLOT 0,y; “Unde:”

880 NEXT y

890 FOR y=0 TO 100

900 PLOT 30,y; “x—coordo- .
nata la momentul t”’

910 NEXT y

BEEP .2,23
BEEP .2,26
BEEP .2,23
BEEP .2,23
BEEP 2,26

BEEP .2,21
:BEEP 2,19
BEEP 4, 26



920 FOR y=0 TO 80

930 PLOT 30,y; ‘‘xo-coordo-
nata la momentul to”

940 NEXT y

950 FOR y=0 TO 60

960 PLOT 30,y ;“v-viteza”

970 NEXT y

980 FOR x=255 TO 5 STEP
—1

990 PLOT x,35;“Daci to=0,
legea miscarii este :”

1000 NEXT x

1010 FOR y=0 TO 15

1020 PLOT 90,y ;“x=x0-+4vt”

1030 NEXT y

1040 PAUSE 0

1050 CLS : CSIZE 8,16

1060 PL,OT 0,170 ;“LEGEA
MISCARII”

1070 PLOT 42,150 ;“se poate re-
prezenta”

1080 PL,OT 190,130 ;“GRAFIC”

1090 PLOT 40,90;“1)to=0;
x0=0; v>0"

1100 PLOT 40,70 ;“2)to=0;
x0>0;v >0"

1110 PLOT 40,50;“3)to=0;
x0 >0;v<0”

1120 PRINT 4#0; “Ce exemplu
doriti?” ,

1130 PAUSE 0: CSIZE 0

1140 IF INKEY$=%1" THEN
GO TO 1180

1150 IF INKEY$="2" THEN
GO TO 1300

1160 IF INKEY $=“3”" THEN
GO TO 1420

1170 IF INKEY$< >“1” OR
INKEY$< >“2” OR IN-
KEY$5< >“3” THEN GO

TO 1050
1180 CLS: GO SUB 1650
1190 PRINT AT 9,4;“to=0;
x0=0;v >0"

1200 PRINT 40 ;"Determinati
viteza !”

1210 POKE 23673,0: POKE
23672,0

1220 FOR y=23 TO 160 STPE
4

1230 PRINT AT 20,23;“t=";

* USING  “00.0” ;(256 *

PEEK 236734+PEEK
23672)/50 ;“s”

1240 PLOT 10,y+5;“0”

1250 PLOT (23+210/127 %
(y—23)),y

1260 NEXT vy

1270 PILOT OVER 1;10,165;
“ol’

1280 PAUSE 0: CLS

1290 GO TO 1050

1300 CLS : GO SUB 1650

1310 PRINT AT 4,4;“to=0;
x0 >0;v >0”

1320 PRINT #0; “Determinati
viteza !”

1330 POKE 23673,0: POKE
23672,0

1340 FOR y=50 TO 160 STEP
5 .

1350 PRINT AT 2023;“t=";

USING “00.0” ;(256 *
PEEK 23673-+PEEK
23672)/50 ;“s”

1360 PLOT 10,y+45;“0”

1370 PLOT (204-20/11 %
(v—50)).,y

1380 NEXT y

1390 PL,OT OVER 1;10,165;

“«_ 2

o
1400 PAUSE 0: CLS
1410 GO TO 1050
1420 CLS: GO SUB 1650

1430 PRINT AT 15,4;“to=0
x0 >0;v<<0” '
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1440 PRINT #0;
viteza !”

1450 POKE 23673,0 POKE
236720

1460 FOR y=160 TO 23 STEP
—.6

1470 PRINT AT 20,23 ;“t="
USING “00.0”;(256 %
PEEXK 236734PEEK
23672)/50 ;“s”

1480 PLOT 10,y +5 ;“0”

.1490 PLOT (20— 210/137 *
(}7_160)))37

1500 NEXT y

1510 PLOT OVER1; 1028 “0”

1520 PAUSE 0

1030 INPUT “Doriti reluarea?
(d/n)” ;5

1540 IF s5=“d” OR s8< >“n"
THEN RUN 1050

1550 CSIZE 8,16: CLS

1560 PRINT AT 9,0;“Aflati vi-
teza urmatoarei miscari”

1570 PAUSE 0

15380 POKE 23673,0: POKE
23672,0

1590 FOR x=0 TO 247

1600 PI,OT 0,80;“ x”

1610 PLOT x,80;“ x”

1620 PRINT AT 38;“t=";
USING “00.0” ;(256 x
PEEX 236734+PEEK
23672)/50; «s”

“Determinati

1630 >NEXT x

1640 PAUSE 0: CLS : GO TO
1750

1650 PLOT 15,20: DRAW 233,0

1660 DRAW —5,3: DRAW 0,—6

1670 DRAW 5,3

1680 PLOT 20,10: DRAW 0,160

1690 DRAW 3,—5: DRAW
—6,0

1700' DRAW 3,5

1710 PRINT AT 0,3;“x”

1720 PRINT AT 20,3; "o

1730 PRINT AT 20,14;“x—f(t)”

1740 RETURN

1750 LET a$=“HC—85"

1760 LET b$="“VA DORESTE
NOTE”

1770 LET ¢$=“MARI LA FI-
ZICA!”

1780 FOR i=1 TO 5

1790 BEEP .1,RND %30

1800 PLOT 90-+i % 10,130 ;2 $(i)

1810 NEXT i

1820 FOR i=1 TO 15

1830 BEEP .1,RND %30

1840 PLOT 40+i x 10,110 ;b3(i)

1850 >NEXT i

1860 FOR i=1 TO 15

1870 BEEP .1,RND %30

1880 PLOT 40--i % 10,90 ;c$(i)

1890 NEX'I' i

1900 PAUSE 0: STOP

1910 SAVE “Uniforma” LINE 10

1.2. MISCAREA RECTILINIE UNIFORM VARIATA

(, ACCELERATA")

Imecdiat dupd generic .sint tipdrite ccuatiile vitezei,

ccuatia lui Galilei.

miscdrii si

Pe acelasi sistem de axe de coordonate se reprezinti grafic atit
legea vitezei cit si legea miscdrii. Rulind programul se observi cd
parabola, care reprezintd legea miscdrii, prezintid un minim sau un

a0
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maxim la momentul in care viteza este zero, respectiv cind dreapta

v = f(t) intersecteazi axa timpului.

Pentru o miscare rectilinie uniform accelerati simulati, calcula-
torul tipireste timpul, iar elevii dupd o prealabild misurare a spatiu-
lui parcurs (cu ajutorul unei rigle), vor determina acceleratia miscarii
si viteza finalid. Aceste doud mirimi vor depinde de dimensiunile

ecranului.

10 BORDER 2: PAPER 6
20 INK 1: CLS

30 DIM z$(16)

40 FOR i=1 TO 16

50 READ d -

60 LET 2$(i)=CHRS$ d
70 NEXT i

SO CSIZE 16,24

90 PRINT FLASH ]1;AT 3,5;

“READ&"”

100 PAUSE 0: CLS

110 CZISE 8,16

120 LET a$="“"MISCAREA
RECTILINIE”

130 FOR i=1 TO 19

140 BEEP .1,RND %30

150 PLOT 25+ % 10,110 ;a §(i)

160 NEXT i

170 LET b$=“UNIFORM
ACCELERATA”

180 PAUSE 100

190 FOR i=1 TO 18

200 BEEP .1,i %2

210 PLOT 30+1 * 10,90 ;b5 (i)

220 PAUSE 100/i

230 NEXT i

240 PAUSE 100

250 FOR i=1 TO 16

260 BEEP .1,RND %30

270 PLOT L:O-l—l * 10,60 ;2 3(i)

280 NEXT i

290 CSIZE 0

300 FOR i=1 TO 10

310 BEEP .1,RND %30

320 PLOT 20,140—i *x10;“ x”

330 NEXT i

340 FOR i=]1 TO 21

350 BEEP .1,RND %30

360 PLOT 20-+i %10,40;" ”

370 NEXT i

380 FOR i=1 TO 9

390 BEEP .1,RND %30

400 PLOT 230,40+i %10 ; “ *

410 NEXT i

420 FOR i=1 TO 20

430 >BEEP .1,RND %30

440 PLOT 230—i %10,130;“ % ”

450 NEXT i

460 PLOT 20,130 : DRAW
0,—100

470 DRAW 220,0

480 DRAW 0,100 DRAW
—220,0

490 PAUSE 100

500 BEEP .4,19 BEEP .2,23

510 BEEP .4,28: BEEP 2,26

520 BEEP .4,24: BEEP 2,23

530 BEEP .421: BEEP .2,23

540 BEEP .4,24: BEEP .226

550 BEEP .4,23: BEEP .2,21

560 BEEP .2,21: BEEP 2,19

570 BEEP .2,23: BEEP .4,26

580 BEEP .2,26

590 PAUSE 100

600 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

610 FOR i=17TO 160 : SCROLL,
7 NEXT i

620 >PLOT 20,170 MISCA-
REA RECTILINIE UNI-
FORM”
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630 PL,OT 36, 160; “VARIATA,
ARE, URMATOARELE

640 P1,OT 90,150 ;“ECUATII:"”

650 PLOT 40,130 ;1)ECUATIA
VITEZEIL:”

660 PLOT 70,110;“v=v Jat”

670 PLOT 94,106 ;“0”

680 PLOT 40,90 ; "2) ECUATIA
MISCARII:”

690 PI,OT 70,70 ;“x=x +v
t+—at”

700 PLOT 94,66;

710 PI,OT 118, 66

720 PIOT 142,75; "1"

730 PLOT 142,65;"2”

740 PLOT 166,74 ;“2”

750 PLOT 40,50 ;“3)ECUATIA
I,UI GALILEI:”

760 PLOT 70,30 ;“v=v +2a
(X*X) «

770 PLOT 78,34 ;“2”

780 PLOT 102,34 ;“2”

790 >P1,OT 102 26 ;“o”

800 PL,OT 166,26 ; “ >

810 PAUSE 0; CLS

820 PRINT #l ;AT 0,0;“GRA-
FICUL ECUATIEI VITE-
ZEI S1” |

830 PRINT # ;AT 1,0;“MIS-
CARII UNIFORM ACCE-
LERATE”

840 PAUSE 100

850 PLOT 100,10: DRAW
0,160 .

860 DRAW2,—5: DRAW —4,0

870 DRAW 2,5

880 PLOT 85,170 ;“x”

890 PLOT 109, 170 " ”

900 PLOT 90,19;“0”

910 PAUSE 100

920 PLOT 10,20: DRAW
240,0

930 DRAW —5,2: DRAWO0,—4

940 DRAW 5,2

ll ”»

ll »
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950 PI,OT 240,30;“t”

960 PAUSE 100

970 FOR x=—80 TO O STEPS5

980 >PLOT x4-100,60+.5 x4
+1/160 * (ABS x)*2

990 PLOT x--100,304.25 % x

1000 NEXT x

1010 FOR x=0 TO 140 STEP .5

1020 IF x<100 THEN PLOT

x+4100,60+.5 xx+1/160 xx* 2

1030 PLOT x-100,304-.25 x o

1040 NEXT x

1050 PLOT 170,120 ;*x”

1060 PLOT 180,45 ; “ »

1070 PAUSE 100 |

1080 PLOT 80,70 ;“x0”

1090 PLOT 80 40, vo”

1100 PAUSE 100

1110 FOR x=60TO 100 STEP 5

1120 PLOT x,50

1130 NEXT x

1140 PLOT 102,5 ;“xm"

1150 PAUSE 100

1160 FOR y=50TO 20 STEP—5

1170 PLOT 60,y : NEXT y

1180 >PLOT 40,30 ;“tm”

1190 PAUSE 100

1200 PLOT 200,120;“a>0"

1210 PLOT 200,110 ;“v >0"

1220 PAUSE 0: CLS

1230 PRINT #1; AT 0,0;
“GRAFICUL VITEZEI
SI MISCARII UNI”

1240 PRINT #1;AT .1,0;
“FORM INCETINITE,
APOI ACCELERATE”

1250 PAUSE 100

1260 PLOT 40,10: DRAW
0,160

1270 DRAW 2,—5: DRAW —4,0

1280 DRAW 2,5

1290 P1,OT 25,17

1300 PLOT 50,170; “ ”

1310 PLOT 30,19,“0”
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1320 PAUSE 100

1330 PLOT 0,20: DRAW
250,0

1340 DRAW —5,2: DRAW 0, —4

1350 DRAW 5,2

1360 PLOT 240,35 ;“t”

1370 PAUSE 100

1380 >FOR x=—40TO0 STEP 5

1390 PLOT x+40,90+1.4 xx
—.007 % (ABS x)"2

1400 PLOT x+40,40— .2 *x

1410 NEXT x

1420 FOR x=0 TO 200 STEP
5 .

1430 PLOT xX+40,90+1.4 ¥x—
007 %x"2

1440 IF x<180 THEN PLOT
x+40,40— .2 xx

1450 NEXT x

1460 PAUSE 100

1470 PLOT 220,130 ;"x”

1480 PLOT 90,40 ;v”

1490 PAUSE 100

1500 PLOT 45,95 ;“x0”

1510 PLOT 45,50 ;“vo”

1520 PAUSE 100

1530 FOR x=140TO 40STEP —5

1540 PLOT x, 160

1550 NEXT x

1560 PLOT 45,159;“xm”

1570 PAUSE 100

1580 >FOR y=160 TO 20 STEP
5

1590 PI,OT 140,y

1600 NEXT y

1610 PLOT 145,30 ;“tm”

1620 PAUSE 100

1630 PLOT 80,80 ;“a<<0”

1640 PIL,OT 80,70 ;v >0"

1650 PAUSE 100

1660 PIL,OT 170,80 ;“a<<0”

1670 PLOT 170,70 ;“v<0”

1680 PAUSE 0: CLS

1690 CSIZE 8,16

1700 PRINT AT 0,0 ;“AFLATI
ACCELERATIA MISCA-
RII!” .

1710 PRINT AT 1,0; “AFLATI
VITEZA FINALA!”

1720 PAUSE 500

1730 POKE, 23673,0 : POKE
23672,0

1740 FOR t=0 TO 5

1750 PLOT 9.9 xt*2,85;“ x”

1760 >PRINT AT 10,10;“t=";
USING “0.0”;(256 x PEEK
23673+PEEK 23672)/50 ;
“secunde”

1770 NEXT t

1780 PAUSE 0: STOP

1790 SAVE, “Accelerata” LINE
10 .

1.3. ARUNCAREA OBLICA A UNUI CORP

(LOBLICA®)

In generic este simulat¥ aruncarea oblici cu ajutorul caracterelor

din sirul ,,OBLICA”

Programul permite reprezentarea traiectoriilor a 7 corpuri arun-
cate oblic in vid, sub unghiuri diferite, cu aceeasi viteza inifiald. Al
4-lea corp este aruncat sub un unghi de 45 grade, iar primele trei §i
ultimele trei, sub unghiuri care scad sau cresc cu aceeasi valoare. Se
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constatd cd bidtaia maximd este pentru 45 grade, iar peste si sub
aceastd valoare cu acelagi numir de grade, apar bitii egale.

La concluziile de mai sus se poate ajunge rulind si partea a doua
a programului, in care, pentru o viteza initiald de 350 m/s si difcrite
unghiuri de aruncare se calculeazi bdtaia.

10 >BORDER 2: PAPER 6
20 INK 1: CLS
30 DIM z5(16)
40 FOR i=1 TO 16
50 READ d
60 LET z$(i))=CHRS 4
70 NEXT i
80 CSIZE 16,24
90 PRINT FLASH 1;AT
3,5,“READY”
100 PAUSE 0: CLS
110 CSIZE 8,16
120 LET a$=“ARUNCAREA”
130 FOR i=1TO 9
140 BEEP .1,RND %30
150 PLOT 40+i % 10,50 ;a&(i)
160 NEXT i
170 LET b$="“OBLICA”
180 FOR i=1 TO 6
190 FOR a=0 TO PI STEP .1
200 >PLOT 7041 %5— (7041 *
*5) * COSE(a),50+4(70+1
‘ *5) x SINE(a) ;b$(i)
210 PAUSE 2
220 PLOT OVER 1;70+4i%5—
(7041 % 5) x COSE(a) 50+
(7041 % 5) x SINE(a) ;b5(i)
230 NEXT a
240 PLOT 140-+i % 10,50 ;b (i)
250 BEEP .1,RND %30
260 NEXT i
270 FOR i=1 TO 16
280 BEEP .1,RND %30
290 PLOT 40+i % 10,30 ;z5(i)
300 NEXT i
310 FOR y=1 TO 60
320 ROLL 7
330 NEXT y
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340 PAUSE 50

350 FOR i=1 TO 6

360 BEEP .1,RND %30

370 PLOT 40,156—i x16;“ x”
380 NEXT i

390 >FOR i=1 TO 17

400 BEEP .1,RND %30

410 PLOT 40-+i 10,60 ;% % ”
420 NEXT 1

430 FOR i=1 TO 5

440 BEEP .1,RND %30

450 PLOT 210, 601 x16;“ x "

460 NEXT i

470 FOR i=1 TO 17

480 BEEP .1,RND %30

490 PLOT 220—i1 % 10,140;“ % ”

500 NEXT i

510 PAUSE 50: PLOT 38, 142

520 DRAW 0,—100

530 DRAW 182,0

540 DRAW 0,100 DRAW
—182,0

550 PAUSE 100

560 DATA 127,39,56,55,32,76,72
67,67,32,67,46,71,79,73,65

570 BEEP .4,19 BEEP .2,23

580 BEEP .4,28: BEEP .2,26

590 BEEP .4,24: BEEP .2,23

600 >BEEP .4,21 BEEP .2,23

610 BEEP 4,24 BEEP .226

620 BEEP .4,23 BEEP .2,21

630 BEEP .2,21 BEEP .2,19

640 BEEP .2,23: BEEP .4,26

650 BEEP .2,26

660 PAUSE 100

670 FOR i=1TO 175: SCROLL
7: NEXT i

680 CSIZE 0: CLS



690 PRINT #0;“TRAIECTO-
RIILLE, A 7 CORPURI
ARUNCATE OBLIC CU
ACEEASI VITEZA”

700 FOR x=0 TO 255

710 FOR a=PI/16 TO PI/2
STEP PI/16

720 LET y=x % SINE(a)/
COSE(a)—x"2/(510
(COSE(a))"2)

730 IF y>1 THEN PLOTx,v
+8

740 NEXT a

750 NEXT x

760 >PRINT ATO0,2; “TRAIEC-

TORIILE SINT PARA-

4 BOLE”

.770 PAUSE 100

780 PRINT A 2,10; “Al 4-lea
corp-este”

790 PRINT AT 3,12; “aruncat
sub un”

SC0 PRINT AT 4,10; “unghi de
45 grade”

810 PAUSE 0: CLS

S20 CSIZE 8,16

830 ILET a$=“INCERCATI SA
AFLATI”

8§40 LET bS=“PENTRU CE
UNGHI DE”

850 LET c$5=“ARUNCARE
BATAIA ESTE”

8§60 LET df=“MAXIMA!”-

S70 FOR i=1 TO 19

" 880 BEEP .1,RND %30

890 PLOT 20+i % 10,130 ;a $(i)

900 NEXT i

910 FOR i=1 TO 18

20 >BEEP .1,RND %30

930 PLOT 25+i % 10,110 ;b$(i)
940 NEXT i

950 FOR i=1 TO 20

960 BEEP .1,RND %30

970 PLOT 15--i %10,90 cb()
980 NEXT i

990 FOR i=1 TO 7

1000 BEEPR .1,RND %30

1010 PLOT 80-+i % 10,70 ;d k(i)
1020 NEXT i

1030 PAUSE 300: CSIZE O
1040 CLS

1050 PRINT AT 0,9; “vo=3350
m/s”

1060 PRINT

1070 PRINT “Unghiul a”, “Ba-
taia b”

1080 PRINT “(in grade)”, “(in
metrii)”

1090 PRIN =======

1100 >INPUT “Introduceti un-

ghiul a=" ;LINE a$
1110 FOR i=1 TO LEN a¥'
1120 IF CODE ap(i)<46 OR

CODE a$ (i)>57 THEN
GO TO 1100

1130 IF CODE ab(i)=47 THEN
GO TO 1100

1140 NEXT i

1150 LET a=VAL a}

1160 IF a<0 OR 2>90 THEN
PRINT # 1; “Unghiul apar
tine [0,90]”: PAUSE 200:
GO TO 1100 -

1170 PRINT  a,1/9.8 350”2 %
SIN (a *PI/90)

1180 GO TO 1100

1190 SAVE “Oblica” LINE 10
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1.4. ARUNCAREA ORIZONTALA A UNUI CORP

(LORIZONTALA")

In generic este simulati aruncarea orizontali cu ajutorul carac-

terelor din sirul ,,ORIZONTALA”.

Programul reprezintd traiectoriile unor corpuri aruncate pe ori-
zontali, in vid, de la aceeasi indl{ime, cu viteze diferite. Introducind
viteza de aruncare §i indlfimea, calculatorul afigeazi timpul de coborire,
distanta parcursi pe orizontald si viteza finald.

10 BORDER 2: PAPER 6
20 INK 1: CLS
30 DIM z $(16)
40 FOR i=1 TO 16
50 READ d
60 LET z$(i)—CHRS$ d
70 NEXT i
80 CSIZE 16,24
90 PRINT FLASH 1;AT 3,5;
“READY"
100 PAUSE 0: CLS
110 CSIZE 8,16
120 LET a$—“ARUNCAREA”
130 FOR i=1 TO 9
140 BEEP .1,RND %30
150 PLOT 24+i %8,50 ;a$(i)
160 NEXT i
170 LET b$=“ORIZONTALA"”
180 FOR i=1 TO 10
190 FOR x=1 TO 102+i %9
STEP 9
200 LET y=160—110/(1104i *
92 %x"2
210>PLOT x,y;b$ (i)
220 PAUSE 4
230 PLOT OVER 1;x,y ;b$(i)
240 NEXT x
250 BEEP .1,30
260 PLOT 102+i %9,50 :b$ (i)
270 NEXT i
280 PAUSE 50
290 FOR i=1 TO 16
300 BEEP .1,RND %30

28

310 PLOT 26-+i %10,30;z$(i)

320 NEXT i

330 FOR y=1 TO 50

340 ROLL 7

350 NEXT y

360 FOR i=1TO 5

370 BEEP .1,RND %30

380 PLOT 21,140—i x16;“ x”

390 NEXT i

400 FOR i=1 TO 18

410 BEEP .1,RND %30

420 PLOT 21+i % 10,60 ;¢ x>

430 >NEXT i

440 FOR i=1 TO 4

450 BEEP .1,RND %30

460 PLOT 202,60-+i x16; x”

470 NEXT i

480 FOR i=1 TO 17

490 BEEP .1,RND %30

500 PLOT 202—i % 10,124 ;* %"

510 NEXT i

520 PLS(;T 18,125: DRAW O,

530 DRAW 195,0: DRAW 0,82

540 DRAW —195,0

550 FOR x=1 TO 12

560 ROLI, 8

570 NEXT x

580 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

590 BEEP .4,19: BEEP .2,23

600 BEEP .4,28: BEEP .2,26



610 BEEP 4,24: BEEP .2,23
620 BEEP 4,21: BEEP .2,23
630 BEEP .424: BEEP .2,26
640 >BEEP .4,23: BEEP .2,21
650 BEEP .2,21: BEEP .2,19
660 BEEP .2,23: BEEP .4,26

670 BEEP .2,26

680 FORi=1TO 175: SCROLI,
7: NEXT i

690 PAUSE 100: CLS

700 FOR i=1 TO 5

710 FOR x=1 TO (50-+i %40)
STEP 5

720 LET y=160—150/(50+41i %
40)" 2 xx” 2

730 LET y1=160—150/(5041 *
40)" 2 x (x+5)"2

740 PLOT x,y: DRAW 5,yl—y

750 NEXT x: NEXT i

760 PRINT #0; “TRAIECTO-
RIILE SINT ARCE DE
PARABOLA”

770 PAUSE 0: CLS

780 PRINT AT 1,5; “FOLO-
SIND ACEST PROGRAM
PUTETI AFLA:”

790 >PRINT AT 4,5; “—timpul
de coborire (tc)”

800 PRINT AT 5,5; “—distanta
parcursa pe orizontala (d)”

810 PRINT AT 7,5; ““—viteza
finala (v’)”

820 PAUSE 0: CLS

830 CSIZE 0

840 PRINT AT 0,1; “INALTI-
MEA DE LA CARE SE
ARUNCA”

850 INPUT “Introduceti!”;
LINE h$

860 FOR i=1 TO LEN h$

870 IF CODE h$(i)<45 OR
CODE h$(i) >57 THEN GO
TO 850

880 IF CODE h$(i)=47 THEN
GO TO 850

890 NEXT i

900 LET h=VAL h$

910 PRINT AT 2,10; “h==";
h ;‘lm”

920 >PRINT AT-3,0; “===

930 PRINT AT 4,7; “VITEZA
INITIALA”

940 INPUT “Introduceti!”;
LINE v$

950 FOR i=1 TO LEN v§

960 IF CODE v$(i)<46 OR
CODE v $(i) >57 THEN GO
TO 940 :

970 IF CODE v$(i)=47 THEN
GO TO 940

980 NEXT i

990 LET vo=VAL v§

1000 PRINT AT 6,10; “vo=";
vo;“m/s”

1010 PRINT AT 70; “====

1020 PRINT AT 8,6; “ITMPUL
DE COBORIRE”

1030 PRINT AT 10,10; “tc=";
SOR (2 xh/9.8) ;“s”

1040 >PRINT AT 110 “———

1050 PRINT AT 12,0 ; “DISTAN
TA PARCURSA PE ORI
ZONTALA”

1060 PRINT AT 14,10; “d="";
vo *SQR (2 %h/9.8); ,m”

1070 PRINT AT 150; “———

1080 PRINT AT 16,7 “VITEZA

FINALA”

1090 PRINT AT 18,10; “v'=";
SQR (vd"2+42 9.8 xh);
um/s”
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1100 PRINT AT 19,0; “———

1110 PAUSE 0: CLS

1120 GO TO 840
1130 SAVE “Orizontala” IINE

10

1.5. MISCAREA CIRCULARA UNIFORMA

(.CIRCULARA")

Caractercle si blank-urile din sirul ,,MISCAREA CIRCULARA
UNIFORMA” se atanjeazi in mod uniform pe circumferinfa unui
cerc. Apoi se face o prezentare a mdrimilor fizice ce caracterizeazi
aceastd migcare (raza, viteza, frecventa, viteza unghiulard, accele-
rafia centripeti), pentru ca in final si se ceari determinarea acestora
pentru o migcare circulard uniforma simulati. Numdirul de rotaii

se fixeazd de citre utilizator.

In acest program au fost gencrate caracterele niu, omega si pi.

‘Pentru a dezactiva afisarea in Deta 3.1 s-a folosit

KEYWORDS 0.

10 BORDER 2: PAPER 6
20 INK 1: CLS
30 DIM z$(16)
40 FOR i=1 TO 16
50 READ d
60 LET z3(i)==CHRS d
70 NEXT i
80 CSIZE 16,24
90 PRINT FLASH 1;AT 3,5;
“READY™”
100 PAUSE 0: CLS
110 CSIZE 8,16
120 LET as=“MISCAREA
CIRCULARA UNIFORMA‘
130 FOR i=1 TO 28
140 BEEP .1,RND %30
150 PLOT 120—64 xCOS
‘ (2 % P1/28 %i),100-}-64 x
SIN (2 *PI/28 xi) ;ab(i)
160 NEXT i
170 PAUSE 50
180 FOR i=1 TO 16
190 >BEEP .1,RND %30

30

instructiunea

200 PLOT 40-+i % 10,20 ;23 (i)

210 NEXT i

220 PAUSE 100

230 BEEP .4,19:

240 BEEP .428:

250 BEEP .4,24:

260 BEEP .4,21:

270 BEEP .4,24:

280 BEEP .4,23:

290 BEEP .2,21: BEEP .2,19

300 BEEP .2,23: BEEP .4,26

310 BEEP .2,26

320 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

330 PAUSE 160

340 CSIZE 0: CLS

350 DEF PROC vector

360 DRAWS,0: DRAW-—3,—-2

370 DRAW 0,4: DRAW 3,—2

380 END PROC

390 DEF PROC sud

400 >DRAW 2,5: DRAW —4,0

BEEP
BEEP
BEEP
BEEP 2,23 -
BEEP .2,26
BEEP .2,21

2,23
2,26
2,23



410 DRAW 2,—5

420 END PROC

430 DEF PROC est

440 DRAW —5,—2: DRAW
0,4

450 DRAW 5,—-2

460 END PROC

470 DEF PROC nord

480 DRAW —2,—5: DRAW 4,0

490 DRAW —25

500 END PROC

510 DEF PROC vest

520 DRAW 5,—2: DRAW 0,4

53(). DRAW —5,—2

540 END PROC

550 ¥OR u=0 TO 2 xPI STEP

.02

PLOT 70450 x COSE(u),

110450 * SINE(u)

5370 NEXT u

580 PAUSE 100

590 PLOT 70,110

600 DRAW 49,0: PROC est

610 >PI,OT 90, 105: PROC
vector e

620 PLOT 90,102; “r”

630 PAUSE 50

640 PLOT 70, 110

650 DRAW 0,49: PROC nord

660 PLOT 75,135 : PROC vector

670 PLOT 75,132; “r”

680 PAUSE 50

690 PLOT 70,110

700 DRAW —49,0: PROC vest

710 PLOT 40,122 : PROC vector

720 PLOT 40,119; “r”

730 PAUSE 50

740 PLOT 70,110: DRAW O,
—49

750 PROC sud

760 PLOT 58,90 : PROC vector
770 PLOT 58,87;
780 PAUSE 100

560

(‘ ”

790 PL,OT 130,172 : PROC vec-
tor
800 LET a$="r-raza vectoare”
810 LET x=130: LET y=169
820 GO SUB 2350
830 >PAUSE 100
840 PLOT 120,110
850 DRAW 0,40: PROC nord
860 PLOT 122,135: PROC vec-
tor
870 PLOT 122,132;
880 PAUSE 50
890 PLOT 70,160
900 DRAW —40,0: PROC vest
910 PLOT 45,172 : PROC vector
920 PLOT 45,169; “v”.
930 PAUSE 50
940 PLOT 20,110
950 DRAW 0,—40: PROC sud
960 PLOT 5,95: PROC vector
970 PI,OT 5, 92 “v”
980 PAUSE 50
990 PLOT 70,60
1000 DRAW 40,0: PROC est
1010 PL,OT 90,57 : PROC vector
1020 PLOT 9054 “yv
1030 PAUSE 100
1040 PLOT 150,152:
tor
1050 >LET ap=“v-viteza”
1060 LET x=150: LET y=149
1070 GO SUB 2350
1080 PAUSE 200
1090 LET a$=“PERIOADA
MISCARII CIRCULARE”
1100 LET y=40: GO SUB 2400
1110 LET aS=“UNIFORME

ESTE INTERVALUL DE
TIMP”

1120 LET y=30: GO SUB 2400

1130 LET a$=“IN CARE MO-
BILUL, PARCURGE”

1140 LET y=20: GO SUB 2400

I‘ »

PROC vec-
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1150 LET a$=“CIRCUMFERIN
TA CERCULUL”

1160 LET y=10: GO SUB 2400

1170 PRINT AT 4,16; “ ”; AT
5, 16 ;” 2

1180 FOR i=0 TO 15

1190 FOR j=0 TO 15

1200 PRINT AT Lj;“”

1210 NEXT j: NEXT i

1220 >PAUSE 100

1230 P(‘)(Z)R u=0 TO 2 xPI STEP

1240 PLOT 70+50 x COSE(u),
1104-50 x SINE(u)

1250 NEXT u

1260 PAUSE 100: LET a$=
“T-perioada”

1270 LET x=150: LET y=130

1280 GO SUB 2350

1290 PAUSE 0: GO SUB 2450

1300 LET a$=“FRECVENTA
DE ROTATIE REPRE-
ZINTA”

1310 LET y=40: GO SUB 2400

1320 LET aS=“NUMARUL DE
ROTATII EFECTUATE”

1330 LET y=30: GO SUB 2400

1340 LET a$="“IN UNITATEA
DE TIMP.”

1350 LET Y=20: GO SUB 2400

1360 PAUSE 200

1370 KEYWORDS 0

1380 LET i=USR “n”

1390 >POKE, i+40, BIN 00000000

1400 POKE i+1,BIN

1410 POKE i4-2,BIN

1420 POKE i+3,BIN

1430 POKE i+4,BIN

1440 POKE i+5,BIN

1450 POKE i+6,BIN

1460 POKE i+7,BIN

1470 PLOT 150,108 ;
ERROR”

1480 LET aS="—frecventa”

00000000
00000100
00100010
00010010
00001010
00001100
00000000
“’ON
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1490 LET x=160: LET y=108

1500 GO SUB 2350

1510 PAUSE 0: GO SUB 2450

1520 LET a$=“VITEZA TUN-
GHIULARA REPREZIN-
TA”

1530 LET y=40: GO SUB 2400
1540 LET a5=“UNGHIUIL LA
CENTRU DESCRIS”

1550 LET y=30: GO SUB 2400
1560 LET a$="“DE RAZA VEC-

TOARE IN UNITATEA”
1570 LET y=20: GO SUB 2400
1580 >LET aS=“DE TIMP.”
1590 LET y=10: GO SUB 2400
1600 PAUSE 200
1610 FOR u=0 TO PI/3

.005
1620 PLOT 70,110
1630 DRAW 49 xCOSE(u),49 *

SINE(u)

1640 NEXT u
1650 PAUSE 100
1660 LET i=USR “o0”
16700 POKE i+-0, BIN
1680 POKE i+1,BIN
1690 POKE i+2,BIN
1700 POKE i4-3,BIN
1710 POKE i+-4,BIN
1720 POKE i+5,BIN
1730 POKE i+6,BIN 00100100
1740 POKE i+7,BIN 00000000
1750 PLOT 150,90 : PROC vector
1760 PLOT 150,87; “ON”
1770 LET a$=*“—viteza”
1780 LET x=160: LET y=88
1790 GO SUB 2350
1800 >LET a$=‘“unghiulara”
1810 LET x==170: LET y=80
1820 GO SUB 2350
1830 PAUSE 0: GO SUB 2450
1840 LET a$=“DEOARECE
VECTORUIL VITEZA
VARIAZA”

STEP

00000000
00000000
00100100
01000010
01000010
01011010



1850 LET y=40: GO SUB 2400

1860 LET a$="“CA DIRECTIE,
EXISTA O ACCELERA-
TIE”

1870 LET y=30: GO SUB 2400

1880 LET a$=“ORIENTATA
SPRE CENTRUI, CERCU-
LUI,”

1890 LET y = 20: GO SUB 2400

1900 LET a$%=“NUMITA
ACCELERATIE
CENTRIPETA.”

1910 LET y=10: GO SUB 2400

1920 PAUSE 200

1930 PLOT 70,160.

1940 DRAW —40,0: PROC vest

1950 PLOT 45,172 : PROC vector

1960 PLOT 45,169 ; “v” : PAUSE
100

1970 PL,OT 70,160: DRAW O,

—40

1980 >PROC sud

1990 PILOT 50, 140 : PROC vector

2000 PLOT 50 137; “a”: PLOT
58,13 2; “n”

2010 PAUSE 100

2020 PLOT 130,60 : PROC vector

2030 PLOT 130,57; “a”: PLOT
138,5 2; “n”
2040 LET ab— —acceleratia”

2050 LET x=150: LET y=57

2060 GO SUB 2350

2070 LET aS="“normala”

2080 LET x=190: LET y=50

2090 GO SUB 2330

2100 PAUSE 0: GO SUB 2450

2110 LET a»=“RETINETI
URMATOARELE
RELATII:”

2120 LET v=40: GO SUB 2400

2130 PLOT 10,20: “T”

2140 PLOT 20,20 ; “ON ERROR”

2150 PLOT 30,20; “=1; v=

3 — Fizica de liccu in limbaj basic
[ 4

2160 PLOT 80,16: DRAW 25,0

2170 >PLOT 110,20; “;”

2180 LET i=USR “p n’

2190 POKE i+O,BIN

2200 POKE i+1,BIN

2210 POKE i+2,BIN

2220 POKE i+3,BIN

2230 POKE i-+4,BIN

2240 POKE i+5,BIN

2250 POKE i4-6,BIN

2260 POKE i+7,BIN (0000000

2270 PLOT 80,25; “2 DPOKE
r”: PLOT 90,14; “T”

2280 PLOT 130,20; “v=r":
PLOT 155,20; “ON”

2290 PLOT 164,20; “;”

2300 PLOT 180,20;
190,16; “n”

2310 PLOT 200 20¢="
210,20; “ON”

2320 PLOT 220,24 ;
230,20; “r”

2330 PAUSE 0 CLS

2340 >GO TO 2500 .

2350 FOR i=1 TO LEN a$ .

2360 BEEP .1,RND %30

2370 PLOT x—8+1 *8,y;a$(i)

2380 NEXT i

2390 RETURN

2400 FOR i=1 TO LEN a$

2410 BEEP .05,RND %30

2420 PLOT 127.5—4 xLEN a$
+8 *1—8 viab(i)

2430 NEX

2440 RETURN

2450 FOR i=17 TO 21

2460 FOR j=0 TO 31

2470 PRINT AT i,j; “ ”

2480 NEXT j: NEXT i

2490 RETURN

2500 PRINT #0; “SA SE AFLE
PERIOADA SI FRECVEN-
TA DE ROTATIE!”

00000000
00000001
00111110
01010010
00010010
00010010
00010010

u n,

PLOT
: PLOT

“2”: PLOT

7. 2510 PAUSE 0
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2520 GO SUB 2660

2530 >INPUT “DORITI RELU-
AREA MISCARII?(d/n)”;
sS

2540 IF s8=“d” OR s5< >“n"
THEN GO TO 2520

2550 CLS

2560 PRINT #0; “SA SE AFLE
RAZA, VITEZA LINIARA
S8I VITEZA UNGHIULA-
RA!”

2570 PAUSE 0

2580 GO SUB 2660

2590 INPUT “DORITI RELUA-
REA MISCARII?(d/n)” t$

2600 IF t5=“d” OR tS< >“n”
THEN GO TO 2550

2610 CLS

2620 PRINT #0; “SA SE AFLE
ACCELERATIA NORMA-
LA, TANGENTIALA SI
TOTALA!”

2630 PAUSE 0

2640 GO, SUB 2660

2650 PAUSE 0: STOP

2660 >CLS

2670 INPUT “Cite rotatii com-
plete doriti sa se execute ?”;
LINE n$

2680 FOR i=1 TO LEN nS5

2690 IF CODE n$(i)<46 OR
CODE n3(i) >57 THEXN GO
TO 2670

2700 IF CODE n$(i)=47 THEN
GO TO 2670

2710 NEXT i

2720 LET n=VAIL n>

2730 PRINT AT 21,25; “n=";
n;“rot”

2740 POKE 23G73,0: POKE
23672,0

2750 FOR i=1 10 27 xn. STEP
4

2760 LET x=120—60 xCOSE,

(2 % PIj27 *1i))

2770 LET y=1004-60 x SINE
((2 xP1/27 *1))

2780 PLOL x,v; “ *”

2790 PAUSE 6

2800 PLLOT OVER 1;x,y; “x”

2810 >PRINT AT 21,0; “t="
USING “00.0”; (256 %
PEEK 236734-PEEK
23672)/50; “secunde”

2820 NEXT i

2830 RETURN

2840 SAVE, “Circulara” LINE 10

1.6. DETERMINAREA CONSTANTElI DE ELASTICITATE
A UNU! RESORT (,,RESORT")

In partea stingd a ecranului un resort ideal netensionat este folo-

sit ca martor, iar in apropicrea acestuia apare unul identic dar ten-
sionat. Tensionarea se produce dupi ce utilizatorul introduce valoarea
greutitii folosite pentru intindere. Se misoa1d alungirea cu ajutorul
unei rigle, apoi instructiunca INPUT cere introducerea ei. Atit greu-
tatea folositd, cit si alungirea m3suratd, sint tipdrite intr-un tabel
in care pe ultima coloand apare si constanta de elasticitate, calculatd
la valori intregi. Atentie la unitdi!

Dupé efectuarea wiui numir de 10 determindri se calculeazi media
constantei de elasticitate.
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Se poate constata cd programul a fost in asa fel realizat incit
alungirile rcsortului sd nu ducid la modificarea numirului de spire,
¢i numai la modificarea pasului in funcfie de greutatca folositd pentru

alungire.

10 >BORDER 2: PAPER 6
20 INK 1: CLS
30 DIM z$(16)
40 FOR i=1 TO 16
50 READ d
60 LET.z$5(i))=CHRS$ d
70 NEXT i
80 CSIZE 16,24
90 PRINT AT 3,5;“READY”
100 PAUSE 0: CLS
110 CSIZE 8,16
120 DEF PROC a
130 FOR i=1 TO LEN a$
140 BEEP .1,RND %30
150 PLOT 127.5—4 xLEN a5+
8 xi—8,y;a (i)
160 NEXT i
170 END PROC
180 LET a8=“DETERMINA-
REA CONSTANTEI”,
y=133
190 PROC a
200 >LET a$=“DE ELASTI-
CITATE A UNUI”, y=113
210 PROC a
220 LET aS=“RESORT”,
y=93
230 PROC a
240 PAUSE 50
250 LET a8=z$8, y=60
260 PROC a
270 ¥OR i=1 TO 112
280 ROLL 5;100,95;7,20
290 NEXT i
300 PAUSE 50: PLOT 28,150
310 FOR i=1 TO 12
320 DRAW 0,—10,1.5 xPI
330 NEXT i
340 FOR i=1 TO 20

350 DRAW 10,0,1.5 xPI

350 NEXT i

370 FOR i=1 TO 12

350 DRAW 0,10,1.5 xPI

390 NEXT 1

400 FOR i=1 TO 20

410 >DRAW —10,0,1.5 xPI

420 NEXT i

430 PAUSE 100

440 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

5

450 BEEP BEEP .2,23

460 BEEP .4,28: BEEP .2,26

470 BEEP .424: BEEP .2,23

480 BEEP  4,21: BEEP .2,23

490 BEEP .424: BEEP .2,26

500 BEEP .4,23: BEEP .221

510 BEEP .2,21: BEEP .2,19

520 BEEP ".2,23: EEEP .4,26

530 BEEP .2,26

540 PAUSE 100

550 FORi=1TO 175: SCROL]I,
7: NEXT i A

560 PLOT 10,170: DRAW G0,0

570 FOR x=10 TO 70 STEP 5

580 PLOT x,170: DRAW 5,5

590 NEXT x

600 PLOT 20,170: DRAW 0,
—10

610 >FOR n=1 10 14

620 DRAW 0,—5,—1.6 xPI

630 NEXT n

640 DRAW 0,—i0: PLOT 10,
80

650 DRAW 20,0

660 PLOT 82,170: DRAW 0,
—110

670 DRAW 168,0: DRAW (0,110

4,19:
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680 DRAW —168,0

* 690 PLOT 82,150 : DRAW 168,0

700 PLOT 114, 170:
—110
710 PLOT
—110
720 PLOT
—110
730 PLOT 250,170

—110
740 PLOT 94,168;“n”
120,168 ; “(:[N}”

DRAW 0,

154,170 : DRAW 0,

194,170 : DRAW 0,

DRAW 0,

750 PLOT
760 PLOT 160,168 ;“y[m]”
770 PLOT 200,168; “k[N/m]”
780 CSIZE 0 :
790 DIM nu(10)
800 FOR n=1 TO 10
810 PRINT AT 3+n,12;n
820 >INPUT “Introduceti greu-
tatea!”; LINE g$
830 FOR i=1 TO LEN g3
840 IF CODE g&(i) <46 OR
CODE g#(i) >57 THEN GO
-TO 820
850 IF CODE g&(i)=47 THEN
GO TO 820 '
860 NEXT i
870 LET g=VAL g$
880 IF g<10 OR g>70 THEXN
PRINT AT 21,0;” Greuta-
tea apartine [10 701 N”
890 IF g<10 OR g>70 THEXN
GO TO 820
900 PRINT AT 21,0;

910 PRINT AT 3+n,15;g
920 PLOT 60,170: DRAW O,

[{ ]

—10
930 FOR i=1 TO 14
940 DRAW 0, —5—1/14 xg,~—

(1.5—.002 xg) *PI
950 NEXT i

960 >DRAW 0,80—g—PEEK
23678
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970 DRAW—10,0: DRAW 0,
—10

980 DRAW 20,0: DRAW 0,10

990 DRAW—-10,0

1000 PLOT 40,80: DRAW -2,

-5

1010 DRAW 4,0: DRAW —2,5

1020 PLOT 40,80 : DRAW 0,—¢

1030 DRAW —2,5: DRAW 4,0:
DRAW —2,—-5

1040 PLOT 45, 84 g/2;

1050 INPUT “Masurati alungl-
rea!”; LINE- y35

1060 FOR i=1 TO LEN y5

1070 IF CODE y5(i)<46 OR
CODE yS(i) >57 THEN GO
TO 1050

1080 IF CODE y¥(i)=47 THEN
GO TO 1050

1090 NEXT i

1100 LET y=VAIL y3

1110 PRINT AT 34n,20:y

1120 LET m(n) = g/y

1130 >PRINT AT 3+n 26 ;INT
(.5+g/y)

1140 FOR 1=1 TO 21

1150 PRINT AT i,4;

1160 NEXT i

1170 NEXT n

1180 LET s=0

1190 FOR n=1 TO 10

1200 LET s=s+4m(n)

1210 NEXT n

1220 CSIZE 8,16

1230 PRINT AT 8,1; “Valoarea
medie a constantei de”

1240 PRINT AT 9,7; “elastici-
tate este:”

1250 PRINT Al 10,7;
5/10 ;“N/m”

1260 PAUSE 0: CLS

1270 GO TO 560

1280 SAVE “Resort” LINE 10

“ ”

“

(fkm: »



1.7. CIOCNIREA UNIDIMENSIONALA PERFECT ELASTICA
(.CIOCUPEL")

P

introducind masele a dou# corpuri si vitezele lor inainte de cioc-
‘nire, calculatorul tipireste valorile vitezelor dupd ciocnire, precum
si niste sigeti a cidror lungime este proporfionald cu viteza.

Acest program este util pentru a analiza cazurile particulare de
ciocnire unidimensionald perfect elastici, cum ar fi: ciocnirea a doud
corpuri de mase egale care schimpi vitezele intre ele, ciocnirea cu un
perete etc. In cazul ciocnirii cu un perete, masa corpului care cioc-
neste fiind neglijabild, se va introduce valoarea zero.

Dacid vitezele corpurilor sint orientate in sensul pozitiv al axei
(deci spre dreapta), se vor introduce fird semn; in caz contrar vite-

zele vor fi introduse cu semnul minus.
Dacid conditia de ciocnire nu este indeplinitd, apare mesajul:

,,Ciocnirea nu se produce!”, iar daci una din mase are valoarea

negativd, apare mesajul: ,Nu are sens fizic!”.

Mesajul -,,Reveniti

in mecanica clasici” va invitd sd lucraji cu viteze mici in compa-

ratie cu viteza luminii in vid.

10 PAPER 6: BORDER 2
20 INK 1: CLS
30 DIM z$(16)
40 FOR i=1 TO 16
50 READ d
60 LET z%(i)=CHRS d
70 NEXT i
80 CSIZE 16,24 _
90 PRINT FLASH 1;AT 3,5;
N “READY”
100 PAUSE 0: CLS
110 CSIZE 8,16
120 LET a$=“CIOCNIREA”
130 LET b$="UNIDIMENSI-

ONALA”
140 LET c$=“PERFECT
ELASTICA”

150 FOR i=1 TO 9
160 BEEP .1,20

170 PLOT 75410 %i,130;2 $ (i)
180 PAUSE 5

190 NEXT i

200 FOR i=1 TO 15

210 BEEP .1,20

220 >PLOT 45-+i 10,110 ;b$(i)
230 PAUSE 5

240 NEXT i

250 FOR i=1 TO 16

260 BEEP .1,20

270 PLOT 40-+i % 10,90 ;¢ $(i)
280 PAUSE 5

290 NEXT i

300 PAUSE 100

310 FOR i=1 TO 16

320 BEEP .1,RND %30

330 PLOT 40-+i % 10,70 ;z $(i)
340 NEXT i: PAUSE 100
350 FOR i=1 TO 7
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360 BEEP .1,RND %30

370 PLOT 30,164—i x16; “ *

380 NEXT i

390 FOR i=1 TO 19

400 BEEP .1,RND %30

410 PLOT 30-+i %10,50; “ *

420 NEXT i -

430 FOR i=1 TO 7

440 >BEEP .1,RND %30

450 PLOT 220,361 % 16;“ % ”

460 NEXT i

470 FOR i=1 TO 18

480-BEEP .1,RND %30

490 PLOL 220—i %10,150;“ x”

500 NEXT i

510 PLLOT 27,155: DRAW O,
—130

520 DRAW 205,0: DRAW 0,130

530 DRAW —205,0

540 PAUSE 100

550 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,

65
560 BEEP .4,19: BEEP .2,23
570 BEEP .4,28: BEEP .2,26
580 BEEP .4,24: BEEP .2,23
590 BEEP .421: BEEP .2,23
600 BEEP .4,24: BLEEP .2,26
610 BEEP .4 23: BEEP .2,21
620 BEEP .221: BEEP .2,19
630 BEEP 2,23 BEEP
640 BEEP .2,26
650 >PAUSE 10)
660 FOR i=1 TO 175
670 SCROLL 7
680 NEXT i

690 PRINT AT 2,5; “Vitezele
dupa ciocnire :”
700 PLOT 44,80; “v1=2—vol”

710 PLOT 76,71 : DRAW 103,0

720 PLOT 76,88 ; “ml.vol +m2.
vo2”

730 PLOT 108,70 ; “m1-4-m2”

740 PLOT 44,40 ; “v2=2—v02”
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4,26

750 PLOT 76,31: DRAW 1030°

760 PLOT 76,48 ; “ml.vol+m2.
vo2”

770 PLOT 108,30; “ml1--m2”

780 PAUSE 0: CLS

790 PRINT AT 1,2; “Notati pe
tabla si apoi analizati ur-
matoarele cazuri:”

800 PRINT

810 >PRINT TAB 4; “l)ml
>m2;vol >0; vo2=0"

820 PRINT TAB 4; “2ml=
m2; vol >0; v02 0”

830 PRINT TAB 4; “3ml<
m2;vol >0 ;vo2=0"

840 PRINT TAB 4; “4ym1=0;
m2>0;vol >0;vo2=0"

850 PRINT TAB 4; “5)m1>0;
m2=0;vol >0;vo2=0"

860 PRINT TAB 4; “6)ml >0;
m2 >0; vol <vo2”

870 PAUSE 0: CLS

880 PRINT AT 0,5; “INAINTE
DE CIOCNIRE”

890 INPUT “Introduccti ml in

. kg”; LINE m$

900 FOR i=1 TO LEN m$

910 IF CODE m$(i)<45 OR
CODE m$ (i) >57 THEN
GO TO 890

920 IF CODE m§(i)=
GO TO 890

930 >NEXT i

940 LET ml1=VAIL m$

950 PRINT AT 1,4;ml="
ml “kg!'

960 PAUSE 50

970 CIRCLE 65,125,4

980 INPUT “Introduceti m2
in kg”; LINE m¥5

990 FOR i=1 TO LEN m$

1000 TF CODE m$(i)<45 OR
CODE m$(i) >57 THEN
GO TO 980

47 THEN



1010 IF CODE m$(i)=47 THEN
GO TO 980

1020 NEXT i

1030 LET m2=VAI, m$

1040 PRINT AT 1,20; “m2=";
m2;-kg”

1050 PAUSE 50

1060 CIRCLE 195,125,4

1070 IF m1<<0 OR m2<0
THEN PRINT #0;
FLASH 1; “Nu are sens
fizic !”

1080 IF m1<0 OR m2<0
THEN PAUSE 0

1090 >IF ml<0 OR m2<0
THEN RUN 880

1100 INPUT “Introduceti vol in
m/s”; LINE v$

1110 FOR i=1 TO LEN v8

1120 IF CODE v§(i)<45 OR

CODE v$(i)>57 THEN
GO TO 1100

1130 IF CODE v$(i)=47 THEX
GO TO 1100

1140 NEXT i

1150 LET vol=VAL v$

1160 PRINT AT 4,0;“vol=";
vol; “m/s”

1170 INPUT “Introduceti vo2 in
m/s”; LINE v$ .

1180 FOR i=1 TO LEN v$

1190 IF¥ CODE v§(i)<45 OR
CODE v$(i) >57 THEN
GO TO 1170

1200 IF CODE v$(i)=47
THEN GO TO 1170

1210 NEXT 1

1220 LET vo2=VAL v§

1230 >PRINT AT 4,16 ; “vo2=="";
voZ; “m/s”

1240 IF vol >=1e8 OR vo2>
=1e8 THEN PRINT #0;
FLASH 1; “Reveniti in
mecanica clasica!” -

1250 IF vol >=1e8 OR vo2>>—
1le8 THEN PAUSE 0
1260 IF vol >=1¢8 OR vo2>=
1le8 THEN RUN 880

1270 IF vol<=vo2 THEN
PRINT #0: FLASH 1;”
Ciocnirea nu se produce !”

1280 IF vol<=vo2 THEN
PAUSE 0

1290 IF vol<<==vo2 THEN RUN
880

1300 FOR i=0 TO 32 STEP 2

1310 BEEP .1,RND %30

1320 PRINT AT 5,i;“—"

1330 NEXT 1

1340 PAUSE 50

1350 PRINT AT

. CIOCNIRE”

1360 PAUSLE 50

1370 >PRINT AT 7,4; “ml=";
ml; ukgn

1380 PAUST, 50

1390 CIRCLE 65,35,4

1400 - PAUSE 50

1410 PRINT AT 7,20; “m2="1
m2; “kg”

1420 PAUSE, 50

1430 CIRCLE 195,35,4

1440 PAUSE 50

1450 LET v1=2 % (m1 *vol-+m2
*vo02)/(ml4-m2) —vol

1460 LET v2=2 x(ml xvol+
m2 *xvo2)/(ml+m2)—
vo2

1470 PRINT AT 10,0; "v1=";
INT (v1 %1000)/1000;
llm/S” v

1480 PRINI' AT '10,16;“v2=";
INT (v2 % 1000)/1000 ;“ms”

1490 LET d01=0: LLET d02=0:
LET d1=0: LET d2=0

1500 IF ABS vol >=ABS o2
AND ABS vol >==v1 AND

6,9;“DUPA
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ABS vol >=ABS v2
THEN LET d01=55

1510 >IF d01=55 THEN LET
d02=:35 x ABS vo2/ABSvol

1520 IF d01=55 THEN LET
d1=55 xABS v1/ABS vol

1530 IF d01=55 THEN LET
d2=55 * ABS v2/ABSvol

1540 IF ABS vo2>=ABS vol
- AND ABS vo2>=ABS vl
AND ABS vo2>=ABS

_ v2 THEN LET d02=55

1550 IF d02=55THEN LET
d01=55 x ABS vol/ABS

. vo2

- 1560 IF d02=55 THEN LET
d1=55 *ABS v1/ABSvo2

1570 IF d02=55 THEN LET
d2=55 x ABS v2/ABS vo2

1580 IF ABS v1>=ABS vol
AND ABS vl >=ABS vo2
AND ABS vl>=ABS v2
THEN LET d1=55

1590 IF d1=55 THEN LET
d01=55 ¥ ABS vol/ABS
vl

1600 IF d1=55 TEHN LET
d02=55 x ABS vo2/ABS vl

1610 >IF d1=55 THEN LET
d2=55 xABS v2/ABS vl

1620 IF ABS v2>=ABS vol
AND ABS v2>=ABS vo2
AND ABS v2>=ABS vl
THEN LET d2=55

1630 IF d2=55 THEN LET

‘ d01=55 * ABS vol/ABS v2

1640 TF d2=55 THEN LET
d02=55 * ABS v02/ABS v2

1650 IF d2=55 THEN IET
d1=55 xABS v1/ABS v2

1660 IF vol>0 THEN GO SUB
1750

1670 IF vol<0 THEN GO SUB
1770

40

1680 IF vo2 >0 THEN GO SUB
1790

1690 IF vo2<0 THEN GO SUB
1810

1700 IF v1>0 THEN GO SUD
1830

1710 IF v1<0 THEN GO SUB
1870

1720 IF v2>0 THEN GO SUB
1910

1730 IF v2<0 THEN GO SUB
1950

1740 PAUSE 0: RUN 880

1750 >PLOT 70,125: DRAW
do01,0: DRAW —5,2:
DRAW 0,—4: DRAWS5,2

1760 RETURN

1770 PLOT 60,125: DRAW
—d01,0: DRAW 5,—-2:
DRAW 0,4: DRAW —5,

—2

1780 RETURN

1790 PLOT 200,125: DRAW
d02,0:© DRAW —5,2:
DRAW 0,—4: DRAW 5,2

1800 RETURN

1810 PLOT 190,125
DRAW —d020: DRAW
5,52 :ZDRz_xW 04: DRAW
1820 RETURN
1830 PLOT 70,35: DRAW d1,0
1840 DRAW —52: DRAW
0,—4
1850 DRAW 5,2
1860 RETURN
1870 PLOT 60,35
—d1,0
1880 DRAW 5, —2: DRAW 0, 4
1890 > DRAW —5, —2
1900 RETURN
1910 PLOT 200, 35: DRAW d2,0

1920 DRAW —5,2: DRAW 0,—4

DRAW



1930 DRAW 5,2 1960 DRAW 5, —2: DRAW 0,4
1940 RETURN 1970 DRAW —5, —2
1950 PLOT 190, 35: DRAW —d 1980 RETURN

2,0 1990 SAVE “Ciocupel* LINE 10

1.8. MISCAREA OSCILATORIE ARMONICA
(.LOSCILATIE*)

* Dupid o prezentare a ecuafiilor elongatiei, vitezei si acceleratiei,
este simulati migcarea oscilatorie armonici, reprezentindu-se simul-
tan graficul dependentei elongatiei de timp.

Pentru o miscare oscilatorie armonicid simulati se cer o serie de
mirimi fizice cum ar fi: frecventa, perioada, amplitudinea, viteza
maximi, acceleratia maximi etc. Utilizatorul introduce numirul de
oscilatii ce doreste a fi executate, iar calculatorul afiseazd timpul
scurs pentru executarea acestor oscilatii. Pentru misurarea unor

distante (a amplitudinii), elevii vor folosi o rigli.

La un anumit nivel, asteriscul nu este sters pentru a se puteca
observa cid in apropierea pozitiei de echilibru distantele sint mai
mari, scizind pe misura apropierii de extremitdtile cursei.

10 BORDER 2: PAPER 6

20 INK 1: CLS

30 DIM z$(16)

40 FOR i=1 TO 16

50 READ d

60 LET z$(i)=CHR$ d

70 NEXT i

80 CSIZE 16,24

90 PRINT FLASH 1;AT 3,5;
“READY”

100 PAUSE 0: CLS

110 CSIZE 8,16

120 TOR t==0 TO 2 STEP .05

130 PLOT 5,87+487 xSINE
((PI xt)) ; "MISCAREA”

140 PAUSE 5

150 PI.OT OVER 1;5,87487 x
SINE((PI xt)); “MISCA-
REA”

160 NEXT t

170 BEEP .02,40

180 PLOT 5,87; “MISCAREA”
190 PAUSE 100 - '
200 >FOR t=0 TO 2 STEP

.05

210 PLOT 80,8787  SINE
((PI xt));  “OSCILATO-
RIE”

220 PAUSE 5 .

230 PLOT OVER 1 ;80,8787 *
SINE((PI xt)); “OSCILA-
TORIE”

240 NEXT t

250 BEEP .02,40

260 PLOT 80,87; “OSCILATO-
RIE”

270 PAUSE 100

280 FOR t=0 10 2 STEP .05

290 PLOT 180,87-+87 x SINE
((PI %t)) ; “ARMONICA”

300 PAUSE 5

310 PLOT OVER 1;180,87+
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87 x SINE((PI xt)) ; “AR-
MONICA”

320 NEXT t

330 BEEP .02,40 : -

340 PLOT 180,87 ; “ARMO-
NICA”

350 PAUSE 50

360 FOR i=1 TO 16

370 BEEP .1,RND %30

380 >PL,OT 4041 %10,60;
z35(i)

390 NEXT i -

400 DATA 127,39,56,55,32,76, -
72,67,67,32,67,46,71,79,73,
65

410 PAUSE 100

420 BEEP .4,19:

430 BEEP .4,28:

440 BEEP .4,24:

450 BEEP .4,21:

160 BEEP .4,24:

470 BEEP .4,23:

480 BEEP .2,21:

490 BEEP .2,23:

500 BEEP .2,26

510 PAUSE 100

520 FOR i=1 TO 175

530 SCROLI, 7

540 NEXT i

550 KEYWORDS 0

560 LET i=USR “o”

570 POKX i+0,BIN 00000000

580 POKE i+1,BIN 00000000

BEEP .2,23
BEEP .2,26
BEEP .2,23
BEEP .2,23
BEEP .2,26
BEEP 2,21
BEEP .2,19
BEEP .4,26

590 >POKE i+2,BIN 00100100 -

600 POKT, i-4-3,BIN 01600010

610 POKE i+4,BIN 01000010

620 POKE i+5,BIN 01011010

630 POKE i+46,BRIN 00100100

640 POKE i4-7,BIN 00000000

650 PRINT AT 1,5; “Ecuatiile
osciiatorului”

660 PRINT AT 3,8; “liniar ar-
armonic :”
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670 PRINT AT 5,11; “y=A.
sin ON t”

680 PRINT AT 7,11; “v=ON
A.cos ON t”

690 PRINT AT 9,11; “a=—
ON-.As in ON t”

700 PLOT 120,38 ;“2”

710 DEF PROC sun

720 FOR i=1 TO 4 .

730 BEEP .3,30: BEEP .2,35:
BEEP .1,40

740 NEXT i

750 >END PROC

760 PAUSE 0

770 CLS

780 PLOT 20,20: DRAW 0,

153

790 DRAW 2,—5: DRAW —4,0

800 DRAW 2,5

810 PAUSE, 100

820 PLOT FLLASH 1;6,175; “y”

830 PROC sun

840 PLOT FILASH 0;6,175;

850 PAUSE 100

860 PLOT 20,80: DRAW 235,0

870 DRAW —5,2: DRAWO0,—4

880 DRAW 5,2 ’

890 PAUSE 100

900 PLOT FLASH 1;224,75;
“t(s) »

910 PROC sun

920 PLOT FLASH 0;224,75;
I‘t(s) ”»

930 PAUSE 100

940 PRINT FLASH 1;
AT 0,12; “y=A.sin ON t”

950 PROC sun

960 >PRINT FLASH O0;AT
0,12; “yv=A.sin ON t”

970 PAUSE 0

980 POKE 23672,0: POKE
23673,0

990 FOR t=0 TO 199 .



1000 LET . y1=80+450 x SINE,
(PI/20 % (t41))

1010 PLOT G,y149; “ %

1020 LET y=80+50 x SINE
(PI/20 xt)

1030 PLOT 20-+t,y

1040 DRAW 1,yl—y

1050 PRINT AT 4,26; USING
“00.0”; (PEEK 23672+
256 x PEEK 23673)/50

1060 PAUSE 5

1070 PLOT OVER 1;6,y149;
({3 * »”

1080 NEXT t

1090 PLOT 6,89; “ x

1100 INPUT “Doriti reluarea?
(d/n)”; sH

1110 IF s%-“d" OR sf< >“n"

THEN GO TO 770

1120 >PRINT AT 10,0; “Deter-
minati amplitudinea !”

1130 PAUSE 0

1140 PRINT AT 10,0;
minati perioada!”

1150 PAUSE 0

1160 PRINT AT 10,0;
minati frecventa!”

1170 PAUSE 0

1180 PRINT AT 10,0;
minati pulsatia!”

1190 PAUSE 0

1200 PRINT AT 10,0; “Deter-
minati viteza maxima !”

1210 PAUSE 0

1220 PRINT AT 10,0; “Determi-
nati acceleratia maximal”’

1230 PAUSE 0: CLS

1240 PRINT AT 0,2; “Aflati
perioada, freeventa si pulsa-
tia miscarii ostilatorii!”

1250 >INPUT “Cite oscilatii do-
riti?”; LINE n$S

1260 FOR i=1 TO LEN n$

“Deter-

“Deter-

“Drter-

1270 IF CODE n$(i)<46 OR
CODE n$(i) >57 THEN GO
TO 1250

1280 IF CODE n$(i)
GO TO 1250

1290 NEXT i

1300 LET n=VAL n$

1310 PRINT AT 8,17; “n=";
n;” oscilatii”

1320 GO SUB 1470

1330 INPUT “Reluam misca-
rea ?(d/n)” a$

1340 IF a$= “d4” OR as<>"“n"
THEN RUN 1240

1350 CLS

1360 PRINT AT 0,3; “Aflatiam-
plitudinea, viteza maxima
si acceleratia maxima!”

1370 INPUT “Cite oscilatii do-
riti?”; LINE n$

1380>FOR i=1 TO LEN n$

1390 IF CODE n$(i)<46 OR

=47 THEN

CODE n$(i)>57 THEN
GO TO 1370

1400 IF CODE n$(i)=47 THEN
GO TO 1370

1410 NEXT i

1420 LET n=VAIL n$

1430 PRINT ATS8,17; “n=";n;"
oscilatii”

1440 GO SUB 1470

1450 PAUSE 0

1460 STOP

1470 POKE 23672
23673,0

1480 FOR t=0 TO 2xn STEP

,0: POXKE

1490 PLOT 127+119 *SINE
((PT %t—P1/2)), 120 ;

1500 PLOT 127--119 S SINE
((PI xt—PI/2)), 100; “ %

1510 PLOT OVER 1; 127+119 %
SINE((PI *t—PI/2)), 100;
“ * »
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1520 >PRINT AT 8,0;

"t: ” ;

USING “00.0”; (PEEK
23672 —|—2‘=6 * PEEK 23673)
/50 ; “sccunde;’

1530
1540
1550

NEXT t

RETURN

SAVE “Qscilatie” LINE
10

1.9. COMPUNEREA OSCILATIILOR PARALELE

(.COPA*")

In manualele de clasa a IX-a, compunerea oscilatiilor paralele
cste tratatd numai analitic. Tratarea graficd realizati cu ajutorul
calculatorylui contribuie la o mai buni intelegere a acestei lectii.

Sint analizate cazuri particulare de compunere a oscilatiilor para-
lele aflate in faza, in opozitie de fazd, in cvadraturl.

Ultimul exemplu depiseste putin nivelul manualului, referindu-se
la compunerea a doui oscilatii de frecvente aproplate adicd la féno-
menul bitailor.

Pentru a mdirii viteza de execujie a graficelor s-a folos1t functia
predefinitd SINE, din Beta 3.1.

150

160
170

180
190
200
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BORDER 2: PAPER 6
INK 1: CLS

DIM z3(16)

FOR i=1 TO 16

READ d
LET z5(i)
NEXT i
CSIZE 16,24
PRINT FLASH 1;
3,5; “READY”
PAUSE 0: BORDER 4
CLS

CSIZE 8,16

PLOT 0,50; “Program:”
FOR x=0 TO 70

PLOT x,130; “COMPUNE-
REA”

NEXT x

FOR y=116 TO 50 STEP
—1

PLOT 70,y ;“C”

NEXT y

BEEP .08,30

—CHRS d

AT

210

220 >PLOT x, 110;

230
240

250
260
270
280

380

FOR x=0 TO 78

“OSCILA-

TIILOR”

NEXT x

FOR y=94 TO_50 STEP

—1

PLOT 78,y:;“0”

NEXT y

BEEP .08,30

FOR x=0 TO 86

P1OT x,90 ;“PARALELE”

NEXT x

FOR y=76 TO 50 STEP
—1

PLOT 86,y; “PA”

NEXT y

BEEP .08,30

PAUSE 100

PLOT 96,25 ;258

DATA 127, 39 56,55,32,76,

72,67, 673267 46,71, 973

65

PAUSE 100



390 BEEP .4,19:
400 BEEP .4,28:
410 BEEP -.4,24:
420 BEEP .4,21:
43) >BEEP .4,24:
440 BEEP .4,23:
450 BEEP .2,21:
460 BEEP .2,23:
470 BEEP .2,26
480 PAUSE 100
490 FOR i=1 TO 175
500 SCROLL 7
510 NEXT i
520 CLS
530 KEYWORDS 0
540 LET i=USR “0”
550 POKE i+0, BI\T
560 POKE i+-1,BIN
570 POKE i+2,BIN
580 POKE i+3,BIN
590 POKE i+4,BIN
600 POKE i+5,BIN
610 POKE i+6,BIN 00100100
620 POKE i+7,BIN 00000000
630 LET i=USR “f”
640 POKE i+0,BIN 00000000
650 >POKE, i+ 1,BIN 00001100
630 POKE i+2,BIN 01010010
670 POKE i+3,BIN 01010010
680 POKE i+4,BIN 01010010
690 POKE i+5,BIN 00111100
700 POKE i+46,BIN 00010000
710 POKE i+47,BIN 00010000
720 LET i=USR “p”
730 POKE i+40,BIN
740 POKE i+ 1,BIN
750 POKE i+-2,BIN
760 POKE i+3,BIN
770 POKE i+4,BIN
780 POKE i+5,BIN
790 POKE i+6,BIN
800 POKE i+7,BIN 00000000
810 PRINT TAB 8; “yl=al.
sin(ONt+4FILL 1)”

BEEP .
BEEP .
BEEP .
BEEP .
BEEP .
BEEP .
BEEP .
BEEP .4,26

00000000
00000000
00100100
01000010
01000010
01011010

00000000
00000001
00111110
01010010
00010010
00010010
00010010

820 PRINT TAB 15; FLLASH 1;

830 PRINT TAB 8; “y2=:z2.
sin(ONt+FILI, 2) ”

840 PRI’\TT TAB15; FLASH

850 >PRINT TAB 9; “v=a.
sin(ON t 4+ FILL)”

860 PRINT “

........

.......

870 PRINT AT 7,0; “Unde:
a=al-+4-a24-2. a1a2cos
(FILIL, 2—FILL 1)”

0 PLOT 48,70; “2”
890 PLOT 80,70; “2”
900 PLOT 112,70; “2”

910 PRINT AT 92; “tg
(FILL)="

920 PLOT 68,20: DRAW
136,0

930 PLOT 68,36; “alsin FILL

. 14a2sin FILI, 2”

940 PLOT 68,19; “al.cos FIL1,
14-a2.cos FILI, 2”

950 PAUSE 0: CLS

960 PRINT AT 3,10; “Dacu
FILI, 2—FILL 1=0"

970 PRINT AT 5,4; “oscila-
tiile sint in faza”

980 PRINT AT 7,11; “=>
a=al-+a2”

990 >PAUSE 0: CLS

1000 PRINT #0; “OSCILATII

DE AMPLITUDINI DI-
FERITE, FRECVENTE
EGALE, FAZE EGALE”

1010 PRINT FLASH 1; AT 3,15;
n4_n ;AT 5’15’ «__»

1020 LET al=15, a2=10,t1=10,
t2=10,{=0

1030 GO SUB 1460

1040 PRINT FLASH O; AT
3,15; “+4”;AT 5,15; “e

1050 PAUSE 0: CLS
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1060 PRINT AT 2,10; ,,Daca
FILL, 2—FILI, 1 =
DPOXE”

1070 PRINT AT 4,8; “oscila-
tiile sint”

1080 PRINT AT 6,6; “in opo-

zitie de faza”

1090 PRINT AT 8,11; “=>
a=al—a2”

1100 PAUSE 0: CLS

1110 >PRINT #0;“OSCILATII
DE AMPLITUDINI DI-
FERITE, FRECVENTE
EGALE, OPOZITIE DE
FAZA”

1120 PRINT FLLASH 1 ;AT 3 15;
u_l_n_ AT 6 15 “__»

1130 LET f=—PI

1140 GO SUB 1460

1150 PRINT FLASH 0; AT
3,15; “+” ;AT 6,15; “="

1160 PAUSE 0: CLS

1170 PRINT #0; “OSCILATII

"DE AMPLITUDINI
EGALE, FRECVENTE E-
GALE, OPOZITIE DE
FAZA”

1180 PRINT FLASH 1; AT
3,15;“4+” ;AT 6,15; “="

1190 LET a2=15

1200 GO SUB 1460

1210 PRINT FLASH 0; AT
3,15; “+47;AT 6,15;“="

1220 PAUSE 0: CLS

1230 >PRINT AT 2,9;
FILI, 2—FILI, 1=
DPOKE/2”

1240 PRINT AT 48;
latiile sint”

1250 PRINT Al 6,10;
ratura”

1260 PRINT AT §,10; “=
al+4a2”

“Daca

“oscila-
“in cvad-

>a=
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1270 PLOT 112,55;%“2”

1280 PLOT 144,55;“2”

1290 PLOT 178,55 ;“2”

1300 PAUSE O: CLS

1310 PRINT #0; “OSCILA’III
DE AMPLITUDINI  DI-
FERITE, FRECVENTE
EGALE, IN CVADRAT-

URA”

1320 PRINT FLASH 1; AT
3’16; « ”»

1330 PRINT FLASH 1; AT
6’16; “=H

1340 LET a2=10, f=—PI/2

1350 GO SUB 1460

1360 PRINT FLASH 0; AT
3,16; a_l_n ;Arr 6,16, u=n

1370 PAUSE 0: CLS

1380 >PRINT AT 5,7; “FENO-
MENUIL BATAILOR”

1390 PAUSE 0: CLS

1400 PRINT #0; “OSCILATII
DE AMPLITUDINI DIFE-
RITE, FRECVENTE
APROPIATE”

1410 PRINT FLASH 1; AT
3’15; u+"; AT 6,15; u=u

1420 LET =0, t2=13

1430 GO SUB 1460

1440 PRINT FLASH 0; AT
3’15; u+n ;A.T 6,15; u=v

1450 PAUSE 0: STOP

1460 FOR x=40 TO 215

1470 LET y=150+al x SINE
((x/t1 % PI))

1480 LET yl1=150+al % SINE

- ((x+1)/t1 % PI))

1490 LET z=100--a2 % SINE
((x/t2 x PI41))

1500 LET z1=100+a2 % SINE
((x+1)/t2 x PI+1))

1510 >PLOT x,y: DRAW 1,
yl—y



1520 PLOT x,z: DRAW 1, z1—2
1530 PLOT x,y+z—200: DRAW
Lyl--zl—y—z

1540 NEXT x
1550 RETURN
1560 SAVE “Copa” LINE 10

1.10. OSCILATII AMORTIZATE
(. AMORTIZATE")

Sirul ,,OSCILATII AMORTIZATE” executd in generic o migcare
oscilatorie amortizatd, dupd care este datd expresia matematici care
descrie oscilatia armonicd amortizatd si semnificatia fizicd a mirimi-
lor. In timp ce asteriscul descrie o miscare armonici amortizati in
lungul axei OY, se reprezintd graficul y = f(¢), in cazul ciruia este

stiut ¢4 amplitudinea scade exponential cu timpul.

10 BORDER 2: PAPER 6
20 INK 1: CLS
30 DIM z3(16)
40 FOR i=1 TO 16
50 READ d -
60 LET z3(i)=CHRS d
70 NEXT i
80 CSIZE 16,24
90 PRINT FLASH 1;AT 3,5;
“READY”
100 PAUSE 0: CLS
110 CSIZE 8,16
120 LET ad="“OSCILATII
 AMORTIZATE”
130 TOR i=1 TO 20
140 BEEP .1—i *.005,40—i
150 LET a=77 *x EXP(—.17 xi)
160 PLOT 10+10 %i,87 ;a$(i)
170 ROLL 7,a: PAUSE 10
180 ROLL 6,2 xa: PAUSE 10
190 ROLL 7,a
200 NEXT i
210 >PAUSE 50
220 FOR i=1 TO LEN z$
230 BEEP .1,RND %30
240 PLOT 28-+i % 10,60 ;z5(i)
250 NEXT i

260 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

270 PAUSE 100

280 BEEP .4,19: BEEP .2,23
290 BEEP .4,28: BEEP .2,26
300 BEEP ".4,24: BEEP .2,23
310 BEEP .4,21: BEEP .2,23
320 BEEP .424: BEEP .2,26
330 BEEP .423: BEEP .2,21
340 BEEP .2,21: BEEP .2,19
350 BEEP .2,23: BEEP .4,26

360 BEEP .2,26

70 PAUSE 100

380 FOR i=1 10 175

390 SCROLL 7

400 NEXT i

410 SLET c$=“IN CAZUL
OSCILATIILOR”

420 TOR i=1 TO 21

43) BEEP .1,RND %30

440 PLOT 10+i % 10,130; c$(i)

450 NEXT i

460 LET d5="AMORTIZATE,
AMPLITUDINEA” °

470 FOR i=1 TO 23

480 BEEP .1,RND %30

47



490 PLOT i %10,110;d$(i)

500 NEXT i

510 LET e$=“SCADE EXPO-
NENTIAL CU”

520 FOR i=1 TO 20

530 BEEP .1,RND %30

540 PLOT 10-+10 *i, 90;e$(i)

550 NEXT i

560 DEF PROC sun

570 FOR i=1 TO 3

580 BEEP .2,30: BEEP .2,35:
BEEP .2,40

590 >NEXT i

600 END PROC

610 LET {$=“TIMPUL”

620 FOR i=1 TO 6

630 BEEP .1,RND %30

640 PLOT 80-}i x10,70;

650 NEXT i

660 PAUSE 100: CLS

670 KEYWORDS 0

680 LLET i=USR “a”

690 POKE i+0,BIN 00000000

700 POKE i-+1,BIN 00000010

710 POKE i+2,BIN 00110100

720 POKE i-+3,BIN 01001000

730 POKE i+4,BIN 01001000

740 POKE, i+5,BIN 01001000

750 POKE i-}+6,BIN 00110110

760 POKE i+7,BIN 00000000

770 LET i=USR “p”

780 POKE, i+0,BIN 00000000

790 POKE i+ 1,BIN 00000001

800 POKE i+2,BIN 00111110

810 >POKEi+3,BIN 01010010

820 POKE i+4,BIN 00010010

830 POKE i+45,BIN 00010010

840 POXKE i46,BIN 00010010

850 POKE i47,BIN 00000000

860 PRINT TAB 2; “Oscila-
tia armonica amortizata”

870 PRINT TAB 4; “este des-
crisa de ecuatia:”

£5(1)
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880 PLOT 50,120 ; “y=A.e
.cos(2 DPOKE/T)t”

890 PLOT 90,128; “—ALTER
t”

900 PIéOT 42,133: DRAW 0,
—35

910 DRAW 170,0: DRAW
0,35

920 DRAW —170,0

930 PRINT AT 6,0; “Unde:
A=amplitudinea initiala”

940 PRINT: TAB 5; “e=2,71

950 PRINT TAB 5; “ALTER
=factorul de amortizare”

960 >PRINT TAB 5; “T=
perioada oscilatiilor“

970 PRINT TAB 5;.“t=timpul”

980 PAUSE 0: CLS

990 PLOT 20,0: DRAW 0,175

1000 DRAW 2,—5: DRAW
—4,0

1010 DRAW 2,5

1020 PAUSE 100

1030 PLOT FLASH 1;5,175;

1040 PROC sun

1050 PLOT FLASH 0;5,175;

1060 PAUSE 100

1070 PLOT 20,80: DRAW 235,0

1080 DRAW —5,2: DRAW
0,—4

1090 DRAW 5,2

1100 PAUSE 100

1110 PLOT FLASH 1;245,75;
“t"

1120 PROC sun

1130 PLOT FLASH 0;245,75;
“t”

1140 PAUSE 100

1150 PRINT #0; “GRAFICUIL,
OSCILATIILOR AMOR-
TIZATE”



1160 >PAUSE 100

1170 FOR t=0 TO 230

1180 LET yl1=80+70 *xEXP
(—.017 % (t+1)) xCOS ((t+
1)/15 % PI)

1190 PLOT 6,y1+9; “x”

1200 LET y=80-470 xEXP
(—.017 xt) xCOS (t/15 % PI)

1210 PLOT 20+t,y: DRAW 1,
yl—y

4 — Fizica de liceu in limbaj basic

1220 PAUSE 5

1230 PLOT OVER 1;6,y1+9;
({3 * ”»

1240 NEXT t

1250 PLOT 6,89; “ *”

1260 PAUSE 0: STOP

1270 SAVE “Amnortizate” LINE
10



2. FENOMENE TERMICE

2.1. AGITATIA TERMICA
(.AGITATIE")

Dupd un dans aleator al caracterelor, acestea se ordoneazi for-
mind sirul ,,AGITATIA TERMICA”.

Cu ajutorul functfiei predefinite RND, sint puse in evidentd tra-
iectoriile rectilinii ale unei molecule de gaz, in prima parte a progra-
mului pentru o temperaturi mai scdzutd, apoi pentru o temperaturd
mai ridicatd, cind intensitatea agitatiei termice creste.

in reprezentarea traiectoriilor rectilinii ale unei molecule, au fost
folosite adresele 23677 si 23678 I.a prima adresi se giscste abscisa
ultimului punct plot-at, iar la a doua ordonata ultimmului punct plot-at.

10 BORDER 2: PAPER 6
20 INK 1: CLS
30 DIM z%(16)

40 FOR i=1 1O 16

50 READ d )

60 LET z$()=CHRS$ d

70 NEXT i

80 CSIZE 16,24

90 PRINT FLASH 1;AT 3,5;

“READY ”»
100 PAUSE 0: CLS

110 CSIZE 8,16

120 LET ad="AGITATIA”
130 FOR i=1 TO 8

140 FOR n=1 TO 5

150 LET x=INT (RND %247),
y=16+INT (RND x 159)

50

160 PLOT OVER 1;x,y;a%(i)

170 BEEP .05,30: PAUSE 20

180 PLOT OVER 1;x,y;a5()

190 NEXT u

9200 PLOT 334i 20,120 2% (i)

210 >NEXT i

220 LET bS—“TERMICA”

230 FOR i1i=1 IO 7

240 FOR n=1"TO 5

250 LET x=INT (RND %x247),
v=:18-FINT (RND % 159)

260 PLOT OVER 1;x,y;b5(i)

270 BEEP .05,30

280 PAUSE 20

290 PLOT OVER 1;x,y;b5(i)

300 NEXT n

310 PI,OT 40+i %20,100 ;b$(i)

320 NEXT i )



330 PAUSE 100

340 FOR i=1 TO LEN z$

350 BEEP .1,RND %30

360 PLOT 40+4i % 10,80 ;z5(i)

370 NEXT i

380 PAUSE 50

390 FOR i=1 TO 6

400 BEEP .1,RND %30

410 PLOT 40,156—i x16; ““ x”

420 >NEXT i

430 FOR i=1 TO 17

440 BEEP .1,RND %30

450 PLOT 40+i x10,60;“ x*

460 NEXT i

470 FOR i=1 TO 5

480 BEEP .1,RND %30

490 PLOT 210,604-ix16; “ %"

500 NEXT i

510 FOR i=1 TO 16

520 BEEP .1,RND %30

530 PLOT 210—i %10,140; “ %

540 NEXT i

550 PAUSE 50: PLOT 38,142

560 DRAW 0,—100: DRAW
182,0

570 DRAW 0,100: DRAW
—182,0

580 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
635

590 PAUSE 100

600 BEEP .4,19:

610 BEEP .4,28: BEEP

620 BEEP .4,24: BEEP

630 >BEEP .4,21: BEEP

640 BEEP .4,24: BEEP

6350 BEEP .4,23: BEEP

660 BEEP .2,21: BEEP

670 BEEP .2,23: BEILP

680 BEEP .2,26

690 PAUSE 100

700 FOR i=1"TO 175

710 SCROLL 7

720 NEXT i

BEEP .2,23
2,26
2,23
2,23
2,26
2,21
2,19
4,26

730 LET a$=“MOLECULELE
ORICARUI CORP,”

740 FOR i=1 TO 25

750 BEEP .1,RND 30

760 PLOT 17+i %8,150 ;a$(i)

770 NEXT i

780 LET b$="INDIFERENT
DE STARFA LUI DE”

790 FOR i=1 TO 27

800 BEEP .1,RND 30

810 PLOT 7-+i 8,130 ;b$(i)

820 NEXT i

830 >LET c8=“AGREGARE,
SE AFLA INTR-O”

840 FOR i=1 TO 23

850 BEEP .1,RND %30

860 PLOT 27-+i *8,110;c$(i)

870 NEXT i

880 LET d$="“MISCARE PER-
MANENTA, DEZORDO-
NATA,”

890 FOR i=1 TO 31

900 BEEP .1,RND %30

910 PLOT i x8—3,90;d$(i) :
NEXT i

920 LET e$=“NUMITA MIS-
CARE TERMICA”

930 FOR i=1 TO 22

940 BEEP .1,RND %30

950 PLOT 37+i %8,70 ;e (i)

960 NEXT i

970 LET f35="“(SAU AGITA-
TIE, TERMICA)”

980 FOR i=1 TO 22

990 BEEP .1,RND %30

1000 PLOT 27-+i 8,50 ;£5(i)

1010 >NEXT i

1020 PAUSE 0: CLS

1030 LET d=20: GO SUB 1230

1040 PAUSE 0: CLS

1050 LET a$=“INTENSITA-
TEA AGITATIEI TERMI-
CE”

1060 FOR i=1 TO 30
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1070 BEEP .1,RND %30

1080 PLOT 2+ %8,130 ;a$(i)

1090 NEXT i

1100 LET b$=“CRESTE ODA-
TA CU CRESTEREA”

1110 FOR i=1 TO 25

1120 BEEP .1,RND %30

1130 PLOT 17+i %8,100 ;b$(i)

1140 NEXT i

1150 LET c$=“TEMPERATU-
RIL”

1160 FOR i=1 TO 13

1170 BEEP .1,RND %30

1180 PLOT 57+i 8,70 ;c (i)

1190 NEXT i

2.2. LEGEA BOYLE-MARIOTTE

(.BOYLE")

1200 PAUSE 0: CLS

1210 >LET d=5: GO SUB 1230

1220 PAUSE 0: STOP

1230 PLOT INT (RND %255),
INT (RND x 175)

1240 FOR i=1 TO 40

1250 BEEP .05,30

1260 DRAW INT (RND %255)
—PEEK 236 77,INT
(RND % 175)—PEEK 23678

1270 PAUSE d

1280 NEXT i

1290 RETURN

1300 SAVE “Agitatie” LINE 10

 Se tipdreste enunful legii, expresia ci matematicd §i semnificatia
fizicd a mdrimilor care intervin in ea, apoi se reprezintd grafic izo-

terma (arcul de hiperbold).

10 BORDER 2: PAPER 6

20 INK 1: CLS

30 DIM z$(16)

40 FOR i=1 TO 16

50 READ d

60 LET z5(i)=CHR$ d

70 NEXT i

80 CSIZE 16,24

90 PRINT FLASH 1;AT 3,5;
. “READY”

100 PAUSE 0: CLS

110 CSIZE 8,16

120 LET a$=“LEGEA”

130 FOR i=1 TO 5

140 BEEP .1,RND %30

150 PLOT 65-+i 20,120 ;a$(i)

160 NEXT i

170 LET bS5=“BOYLE—

MARIOTTE”
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180 FOR i=1 TO 14
190 BEEP .1,RND %30

200 PLOT 50-+i 10,100 ;b$ (i)
210 NEXT i

220 >PAUSE 100

230 FOR i=1 TO 16

240 BEEP .1,RND %30

250 PLOT 40-+i * 10,80 ;z5(i)
260 NEXT i

270 PAUSE 50

280 FOR i=1 TO 6

290 BEEP .1,RND %30

300 PLOT 40,156 —i  16;“ x”
310 NEXT i

320 FOR i=1 TO 17

330 BELP .1,RND %30

340 PLOT 40-+i 10,60 ;“ *”
350 NEXT i

360 FOR i=1 TO 5



370 BEEP .1,RND %30

.380 PLOT 210,60+i x16;“ x”

390 NEXT i

400 FOR i=1TO 16

410 BEEP .1,RND %30

420 PLOT 210—i %10,140 ;“ x”

430 NEXT i

440 >PAUSE, 50 : PL,OT 38,142

450 DRAW 0,—100: DRAW
182,0

460 DRAW 0,100: DRAW
—182,0

470 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

480 PAUSE 100 -

490 BEEP .4,19:

500 BEEP .4,28:

510 BEEP .4,24:

520 BEEP .4,21:

530 BEEP .4,24:

540 BEEP .4,23:

550 BEEP .2,21:

560 BEEP .2,23:

570 BEEP .2,26

580 PAUSE 100

590 FOR i=1 TO 175

600 SCROLL 7 -

610 NEXT i

620 DEF PROC sir

630 FOR i=1 TO LEN a$

640 BEEP .05,RND %35

650 >PLOT 127.5—4 *LEN a$
+8 xi—8,y ;a$(i)

660 NEXT i

670 END PROC

680 LET a®¥=“Legea BOYLE
—MARIOTTE”,y=150

690 PROC sir

700 LET as="“sau”,y=130

710 PROC sir

720 LET a$="legea transfor-
marii izoterme.”,y=110

730 PROC sir

BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP

2,23
2,26
2,23
2,23
2,26
2,21
2,19
4,26

740 LET a$=
y=70

750 PROC sir

760 LET a$="“m=constant”,
y=>50

770 PROC sir

780 PAUSE 0: CLS

790 LET a$="Enuntul legii
BOYLE—MARIOTTE:”,
y=170

800 PROC sir

810 LET a$="“Presiunea unui
gaz aflat la”,y=130

820 >PROC sir

830 LET a$="temperatura con-
stanta variaza”, y=110

840 PROC sir

850 LET a$="invers proporti-
onal cu volumul”,y=90

860 PROC sir

870 LET a$="“gazului.”,y=70

880 PROC sir

890 PAUSE 0: CLS

900 LET a$=“Expresia mate-
matica a legii”,y=160

910 PROC sir

920 LET a$=“BOYLE—
MARIOTTE”,y=130

930 PROC sir

940 LET ab="—————— ",
y=100

950 PROC sir

960 LET a$="p.V=constant”,
y=80

970 PROC sir

980 LET ap=“—————— ",
y=60

990 PROC sir

1000 >PAUSE 0: CLS

1010 PLOT 10,10: DRAW 200,0

1020 DRAW —5,3: DRAW 0,—6

1030 DRAW 5,3

1040 PLOT 20,0: DRAW 0,160

“t=constant”,

53



1050 DRAW —-3,—5: DRAW
6,0: DRAW —3,5

1060 PAUSE 100

1070 DEF PROC sun

1080 FOR i=1 TO 3

1090 BEEP .2,30: BEEP .2,35:
BEEP .2,40

1100 NEXT i

1110 END PROC

1120 PRINT FLASH 1;AT 0,1;

1130 PROC sun

1140 PRINT FLASH 0;AT 0,1;

1150 PAUSE 100

1160 PRINT AT 10,1;

1170 PAUSE 100

“O)l

2.3. LEGEA GAY-LUSSAC
(.GAY")

1180 PRINT AT 5,17; “p=

1190 PAUSE 100

1200 >PRINT FILASH 1:AT
9,26 ;uv »

1210 PROC sun

1220 PRINT FLASHO ;AT 9,26;
‘lV,’

1230 PAUSE 100

1240 FOR x=30TO 205 STEP .2

1250 PLOT x,4800/x

tv)”

1260 NEXT x

1270 PRINT AT 1,15; “Izoter-
ma"

1280 PRINT AT 2,8; “(hiper-

bola echilatera)”
1290 PAUSE 0: STOP

- 1300 SAVE “BOYLE” LINE 10

Sint date toate formulirile din manual ale legii Gay—Lussac,
expresiile Jor matematice, semnificatia fizicd a marlmllor apoi repre-

zentdrile grafice pentru V= =f¢t) si V=

= A(T).

In cazul acestui program fiind necesard generarea caracterului
alfa, s-a folosit instructiunea KEYWORDS 0, care a dezactivat afi-

sarea in Beta 3.1.°

10 BORDER 2: PAPER 6

20 INK 1: CLS

30 DIM z$(16)

40 FOR i=1 TO 16

50 READ d

60 LET z$(i)=CHRS d

70 NEXT i

80 CSIZE 16,24

90 PRINT FLASH 1;AT 3,5;
“READY”

100 PAUSE 0: CLS

110 CSIZE 8,16

120 LET a8—“LEGEA”

130 FOR i=1 TO 5
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140 BEEP .1,RND %30

150 PLOT 65+i %20,120 ;a$ (i)

160 NEXT i

170 LET b$=“GAY —
LUSSAC”

180 FOR i=1 TO 10

190 BEEP .1,RND %30

200 PLOT 70-+i * 10,100 :bS(i)

210 NEXT i

220 >PAUSE 100

230 ¥OR i=1 TO 16

240 BEEP .1,RND 30

250 PLOT 40-+i 10,80 ;z$()

260 NEXT i



270 PAUSE 50

280 FOR i=1 TO 6

290 BEEP .1,RND %30

300 PLOT 40,156—i % 16;“ x”
310 NEXT i

320 FOR i=1 TO 17

330 BEEP .1,RND %30

340 PLOT 40+i%10,60;“ *”
350 NEXT i

360 FOR i=1 TO 5

370 BEEP .1,RND %30

380 PLOT 210 ,60+41 * 16;" x*
390 NEXT i

400 FOR i=1 TO 16

410 BEEP .1,RND %30

420 PLOT 210—i % 10,140 ;" %"
430 NEXT i

440 >PAUSE 50: PLOT 38,142

450 DRAW 0, —100: DRAW
182,0

460 DRAW 0,100: DRAW
—182,0

470 PAUSE 100
480 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65
490 BEEP .4,19: BEEP .2,23
500 BEEP .4,28: BEEP .2,26
: BEEP .2,23

510 BEEP .
520 BEEP . : BEEP .2,23
530 BEEP .4,24: BEEP .2,26
540 BEEP . : BEEP .2,21
550 BEEP . : BEEP .2,19
- 560 BEEP .2,23: BEEP .4,26
370 BEEP .
589 PAUSL 100 CLS
590 PRINT TAB 6; “Legea
GAY—LUSSAC”
600 PRINT '
610 PRINT TAB 12;
620 PRINT '
630 >PRINT TAB 2, “legea
transformarii izobare”

640 PRINT '’

650 PRINT TAB 9; “p=con-
stant”

660 PRINT '

670 PRINT TAB 9; “m=con-
stant”

680 PAUSE 0: CLS
690 KEYWORDS 0
700 LET i=USR “a”
710 POKE, i+0,BIN 00000000
720 POKE i+ 1,BIN 00000010
730 POKE i-+2,BIN 00110100
740 POKE i+3,BIN 01001000
750 POKE i+4,BIN 01001000
760 POKE i+5,BIN 01001000
770 POKE i4-6,BIN 00110110
780 POKE i+7,BIN 00000000
790 PRINT '’

800 CSIZE 0

810 PRINT TAB 3; “(1) Enun-
tul legii GAY—LUSSAC:”

820 PRINT "'

830 >PRINT TAB 3; “Variatia
relativa a volumului unui
gaz, aflat la presiune con-
stanta, este direct propor-
tionala cu temperatura.”

840 PRINT '

850 PRINT TAB 8; “

860 PRINT TAB 8; “(V—Vo)/
Vo=ALTER .t”

870 PRINT TAB 8; “

880 PRINT '

890 PRINT “Unde:’

900 PRINT “V= volumul la
temperatura t”

910 PRINT “Vo=volumul ga-
zului la 0 grade C”

920 PRINT “ALTER coefici-
entul de dilatare izobara”

930 PRINT “ALTER= 1/273,
15 1/g rd”

940 PAUSE 0: CLS
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950 CSIZE 8,16

960 >PRINT TAB 3; “(2)Enun-
tul legii GAY —LUSSAC:”

970 PRINT"’

980 PRINT TAB 2; “Volumul
unui gaz, aflat la presiune
constanta, creste linear cu
temperatura.”

990 PRINT

1000 PRINT TAB 8 ; € —

1010 PRINT TAB 8;
(1+ALTER t)”

1020 PRINT TAB 8§; ""————

“V=Vo

1030 PAUSE 0: CLS

1040 PRINT TAB 2; “(3) Enun-
tul legii GAY—LUSSAC:”

1050 PRINT TAB 4; “Intr-o
transformare izobara, volu-
mul gazului, in orice stare,
este direct proportional cu
temperatura absoluta.”

1060 PRINT TAB 10; “V=Vo.
ALTER . 1"
1070 >PRINT TAB 3; “Unde:”
1080 PRINT TAB 2; “T=tem-
peratura absoluta”
1090 PRINT TAB 2; “I(K)=
t(grdC)+273,15=t(grdC)+
To”

1100 PRINT TAB 3; “K=Kel-
vin”

1110 PAUSE 0: CLS

1120 PRINT TAB 3; “(4) Enun-
tul legii GAY—-LUSSAC:”

1130 PRINT

1140 PRINT TAB 4; “Intr-o
transformare izobara rapor-
tul dintre volum si temgpe-
ratura absoluta in orice stare
ramine constant.”

1150 PRINT '
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1160 PRINT TAB 8; “"——— —

»

1170 PRINT TAB 8;
constant”
1180 PRINT TAB 8; “—— — —

“V/T=

1190 PAUSE 0: CLS

1200 PI,OT 10,20 : DRAW 230,0

1210 >DRAW —5,—3: DRAW
0,6: DRAW 5,—3

1220 PLOT 100,10 : DRAW 0,130

1230 DRAW 3,—5: DRAW
—6,0: DRAW 3,5

1240 PRINT AT 1,6;“V(m"3)”

1250 PRINT AT 1,16;“V=f{t;*

1260 PRINT AT 10,24 ;“t(grdC}”

1270 PRINT AT 10,14;“0” -

1280 FOR x=30 TO 60 STEP 5

1290 PLOT x,13/19 xx

1300 NEXT 'x

1310 FOR x=60 TO 220

1320 PLOT x,13/19 xx

1330 NEXT x

1340 PRINT AT 6,9;“Vo”

1350 PRINT AT 10,0;“—273,15
grdC”

1360 PRINT AT 5,20; “Izobara”

1370 PRINT AT 6,19;“(dreap-
ta)”

1380 PAUSE 0: CLS

1390 PL,OT 10,20 : DRAW 220, 0

1400 >DRAW —5,—3: DRAW
0,6: DRAW 5,—3 )

1410 PL,OT 30,10 : DRAW 0,130

1420 DRAW 3,—5: DRAW
—6,0: DRAW 3,5

1430 PRINT AT 1,5; “V(m”3)”

1440 PRINT AT 10,2; “O”

1450 PRINT AT 10,26; “T(K)”

1460 FOR x=30 TO 60 STEP 5

1470 PLOT x,13/19 xx

1480 NEXT x



1490 FOR x=60 TO 220

1500 PLOT x,13/19 xx

1510 NEXT x

1520 PRINT AT 4,8; “V={(T)”
1330 PRINT AT 6,19; “Izobara”

2.4. LEGEA LUl CHARLES
(.CHARLES")

1540 PRINT AT 7,18; “(dreap-

ta) ”»

1550 PAUSE 0: STOP
1560 SAVE “GAY” LINE 10

Sint date toate formuldrile din manual ale legii lui Charles, expre-
siile lor matematice, semnificatia fizicd a mdrimilor, apoi reprezentirile

gralice pentru p = f(¢) si p = f(7).

10 BORDER 2: PAPER 6
20 INK 1: CLS

30 DIM z$(16)

40 FOR i=1 TO 16

50 READ d

60 LET z$(i)=CHRS d

70 NEXT i

80 CSIZE 16,24

90 PRINT FLASH 1;AT 35;

“READY”

100 PAUSE 0: CLS

110 CSIZE 8,16

120 LET a$="LEGEA”

130 FOR i=1 TO 5

140 BEEP .1,RND %30

150 PLOT 65+i *20,120 ;a$(i)
160 NEXT i

170 LET b$=“CHARLES”
180 FOR i=1 TO 7

190 BEEP .1,RND %30
200 PLOT 45+i 20,100 ;b$(i)
210 NEXT i
220 >PAUSE 100
230 FOR i=1 TO 16
240 BEEP .1,RND %30
250 PLOT 40+i * 10,80 ;25(i)
260 NEXT i
270 PAUSE 50
280 FOR i=1 TO 6

290 BEEP .1,RND %30

300 PLOT 40,156—i %16;“ x”

310 NEXT i

320 FOR i=1 TO 17

330 BEEP .1,RND %30

340 PLOT 4041 %10,60;“ x”

350 NEXT i

360 FOR i=1TO 5

370 BEEP .1,RND %30

380 PLOT 210,60+i%16;“ %"

390 NEXT i

400 FOR i=1 TO 16

410 BEEP .1,RND %30

420 PLOT 210—i %10,140;“ x”

430 NEXT i

440 >PAUSE 50

450 PLOT 38,142: DRAW 0,
—100

460 DRAW 182,0: DRAW 0,
100: DRAW —182,0

470 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

480 PAUSE 100

490 BEEP .4,19: BEEP .2,23

500 BEEP .4,28: BEEP .2,26

510 BEEP .4,24:*‘BEEP .2,23

520 BEEP .4,21: BEEP .2,23

530 BEEP .4,24: BEEP .2,26
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540 BEEP .4,23:

550 BEEP .2,21:

560 BEEP .2,23:

570 BEEP .2,26

580 PAUSE 100 -

590 FOR i=1 TO 175

600 SCROLIL, 7

610 NEXT i

62) CLS

630 PRINT '

640 >PRINT TAB 9;
CHARLES”

650 PRINT ’

660 PRINT TAB 13; “sau

670 PRINT '’

680 PRINT TAB 2; “legea
transformarii izocore”

690 PRINT '

700 PRINT TAB 10;
stant”

710 PRINT '’

720 PRINT TAB 10; “m=con-
stant” -

730 PAUSE 0: CLS

740 KEYWORDS 0

750 LET i=USR “b”

760 POKE, i4-0,BIN 00000000

770 POKE i-1,BIN 00000000

780 POKE i+4-2,BIN 00011100

790 POKE i43,BIN 00100010

800 POKE i-+4,BIN 00101100

810 POKE i+5,BIN 00100010

820 POKE i-+6,BIN 00111100

830 POKE i+7,BIN 00100000

840 CSIZE 0

850 >PRINT '

860 PRINT TAB 3; “(1)Enun-
tul legii CHARLES:”

870 PRINT "

880 PRINT TAB 3; ‘“Variatia
relativa a presiunii unui gaz
mentintt la volum constant
este direct proportionala cu
temperatura.”

BEEP .2,21
BEEP 2,19
BEEP .4,26

“Legea

“V =con-
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890 PRINT '

900 PRINT TAB 8; “

910 PRINT TAB 8; “(p—po)/
po=BLANK .t”

920 PRINT TAB 8; “

930 PRINT '
940 PRINT “Unde”
950 PRINT “p=presiunea gazt.
lui la temperatura t”
960 PRINT “po=presiunea ga-
zului la 0 grdC”

970 PRINT “BLANK=-cocfici-
entul tefmic al presiunii”

980 >PRINT “BLANK =1/
273,15 1/grd”

990 PAUSE 0: CLS

1000 CSIZE 8,16

1010 PRINT TAB 3; “(2)Enun-
tul legii CHARLES:”

1020 PRINT

1030 PRINT TAB 5; “Presiuneca
unui gaz perfect mentinut
la volum constant creste
liniar cu temperatura.”

1040 PRINT '

1050 PRINT TAB 10; “————

1060 PRINT TAB 10; “p=po
(14+BLANK t)”

1070 PRINTTAB10; “————

1080 PAUSE 0: CLS

1090 PRINT TAB 3; “(3)Enun-
tul legii CHARLES:”

1100 >PRINT TAB 4; “Intr-o
transformare izocora, presi-
unea gazului, in orice starc
a sa, este direct proportio-
nala cu temperatura abso-
luta.”

1110 PRINT '



1120 PRINT TAB 10;
BLANK .po. T”

1130 PRINT “Unde:”

1140 PRINT “T=temperatura
absoluta”

1150 PRINT “T(K)=t(grdC)+
273,15=t(grdC)+To”

1160 PRINT “K=XKelvin”

1170 PAUSE 0: CLS

1180 PRINT TAB 3; “(4)Enun-
tul legii CHARLES:”

1190 PRINT '/

1200 >PRINT TAB 4; “Intr-o
transformare izocora rapor-
tul dintre presiune si tem-
peratura absoluta in orice
stare ramine constant.”

1210 PRINT '

1220 PRINT TAB 7;

1230 PRINT TAB 7;
constant”

1240 PRINT TAB 7; “

”

“p:_—_

“p/T=

1250 PAUSE 0: CLS
1260 PLOT 10,20 : DRAW 230,0
1270 DRAW —5,—3: DRAW

- 0,6: DRAW 5,—3
1280 PLOT 100,10 : DRAW 0,150
1290 DRAW 3,—5: DRAW

—6,0: DRAW 3,5

1300 PRINT AT 1,3; “p(N/m"2)”
1310 PRINT AT 1,16; “p=f(t)”
1320 PRINT AT 10,25 ; “t(grdC)”
1330 PRINT AT 10,13;“0”

2.5. CICLUL CARNOT
(.CARNOT")

1340 FOR x=30 TO 60 STEP 5

1350 PLOT x,13/19 xx

1360 >NEXT x

1370 FOR x=60 TO 220

1380 PLOT x,13/19 xx

1390 NEXT x

1400 PRINT AT 6,9;“po”

1410 PRINT AT 10,0;“—273,15
grdC”

1420 PRINT AT 5,20;

1430 PRINT AT 6,19;
ta) ”

1440 PAUSE 0: CLS

1450 PLOT 10,20: DRAW 220,0

1460 DRAW —5,—3: DRAW
0,6: DRAW 5,—-3

1470 PLOT 30,10: DRAW 0,150

1480 DRAW 3,—5: DRAW
—6,0: DRAW 3,5

1490 PRINT AT 1,5;“p(N/m"2)”

1500 PRINT AT 10,1;“0”

1510 PRINT AT 10,96 :“T(K)”

1520 FOR x=30 TO 60 STEP 5

1530 PLOT x,13/19 *x

1540 NEXT x

15350 >FOR x=60 TO 220

1560 PLOT x,13/19 xx

1570 NEXT x

1580 PRINT AT 4,8;“p=1{(T)”

“IZOCOl'a ”
“(dreap-

1590 PRINT AT 6,19 “Izocora”

1600 PRINT AT 7,18; “(dreap-
ta) »”

1610 PAUSE 0: STOP

1620 SAVE “"CHARLES” LINE
10

Simultan cit deplasarea pistonului in cilindru, se reprezinti grafic
p =f(V), obtinindu-se ciclul Carnot. Prin sigefi sint reprezentate
etapele in care se primeste cdldurd de la sursa caldd, respectiv se cedeazi

59



cdldurd sursei reci. Lipsa sdgetilor indic3 desfa§urarea unui proces

adiabatic.

10 BORDER 2: PAPER 6
20 INK 1: CLS
30 DIM z§(16)
40 FOR i=1 TO 16
50 READ d
60 LET z$(i)=
70 NEXT i
80 CSIZE 16,24
90 PRINT FLASH 1;AT 3,5;
MREADYN
100 PAUSE 0: CLS
110 CSIZE 8,16
120 LET a$="“CICLUL"
130 FOR i=1 TO 6
140 BEEP .1,RND %30
150 PLOT 56+1 % 20,120 ;2 $(i)
160 NEXT i
170 LET b$=“CARNOT”
180 FOR i=1 TO 6
190 BEEP .1,RND %30
200 PLOT 56-i %20,100 ;b$(i)
210 NEXT i
220 >PAUSE 100
230 FOR i=1 TO 16
240 BEEP .1,RND %30
.250 PLOT 40+1 * 10,80 ;25 (i)
260 NEXT i
270 PAUSE 50
280 FOR i=1TO 6
290 BEEP .1,RND %30
300 PLOT 40,156—i % 16;“ x”
310 NEXT i
320 FOR i=1 TO 17
330 BEEP .1,RND %30
340 PLOT 40-+i % 10,60;“ x”
350 NEXT i
360 FOR i=1TO 5
370 BEEP .1,RND %30
380 PLOT 210,60-+i % 16;“ x”
390 NEXT i
400 FOR i=1 TO 16

CHRS d

60

410 BEEP .1,RND %30

420 PLOT 210—i %10,140;“ % ”

430 NEXT i

440 >PLOT 38,142: DRAW 0,
—100

450 DRAW 182,0: DRAW
0,100: DRAW —182,0

460 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

470 PAUSE 100

480 BEEP .4,19:

490 BEEP .4,28:

500 BEEP .4,24:

510 BEEP .4,21:

520 BEEP .4,24:

530 BEEP .4,23:

540 BEEP .2,21:

550 BEEP .2,23:

560 BEEP 226

BEEP .2,23
BEEP .2,26
BEEP .2,23
BEEP .2,23
BEEP .2,26
BEEP .2,21
BEEP 2,19
BEEP .4,26

570 PAUSE 100

580 FOR i=1 TO 175

590 SCROLL 7

600 NEXT i

610 IF CODE z$(13)< >71°
THEN NEW

620 CLS -

630 >DEF PROC sun

640 FOR i=1 TO 3

650 BEEP .2,30: BEEP .2,35:
BEEP .2,40

660 NEXT i

670 END PROC

680 PLOT 30,50: DRAW 0,125

690 DRAW 2,—5: DRAW
—4,0: DRAW 2,5

700 PAUSE 100 -

710 PLOT 15,60; “O”

720 PAUSE 100



730 PLOT FLASH 1;15,170;
PROC sun
PLOT FLASH 0;15,170;

“ ”

740
750

760
770
780

PAUSE 100

PLOT 30,50: DRAW 2250 .

DRAW —52: DRAW 0,

—4: DRAW 5,2

PAUSE 100

PLLOT FLASH 1:24545;-

“VJ'

810 PROC sun

820 >PLOT FLASH 0;245,45;
‘f\(r”

830 PAUSE 100

840 PLOT 200,40: DRAW

—171,0

DRAW 0,—30: DRAW

170,0

PLOT 200,41:

—171,0

DRAW 0,—-32:

171,0

880 PAUSE 100

890 PLOT 165,170 ; “CICLUL”

900 PLOT 185,155; “CARNOT”

910 PAUSE 100

920 PLOT 35,165; “1”

930 PAUSLE 100

940 PLOT 10,40;“Q1”

950 PUSE 100

960 PL,OT OVER 1;10,25:
DRAW OVER 1; 30,0

970 DRAW OVER 1;-52:
DRAW OVER1;0,—4:
DRAW OVER 15,2

980 PAUSE 100

990 PLOT 10,20; “11”

1000 PAUSE 0

1010 PLOT 50,39

1020 >DRAW 0,—28: DRAW
8,0

1030 DRAW 0,28: DRAW —8,0

790
800

850
860 DRAW

870 DRAW

1040 FILL 55,30

1050 FOR x=50 TO 180

1060 ROLL 8;48,39;20,29

1070 IF x<140 THEN PLOT
x,160 % (50/x)" (LN (16/11)/
LN (14/5))

1080 LF x=110 THEN GO SUB

1630

1090 IF x=110 THEN GO SUB
1660

1100 IF x=140 THEN PLOT
145,120 ; “2”

1110 IF x>=140 THEN PLOT
x,110 % (140/x)" (LN (11/6)/
LN(9/7))

1120 IF x=140 THEN PLOT
OVER 1;10,40; “Q1”

1130 IF x=140 THEN PLOT
OVER 1:10,20; “T1”

1140 IF x=140 THEN GO SUB
1690

1150 IF x=140 THEN PILOT
30,25

1160 IF x=160 THEN PLOT
160,100 ; Q=0"

1170 NEXT x

1180 >PLOT 185,68; “3”

1190 PLOT 10,43; “Q2”: PLOT
OVER 1:;40,25

1200 DRAW OVER 1;—30,0:
DRAW OVER 15,2

1210 DRAW OVER 1;0,—4:
DRAW OVER 1;—-5,2

1220 PLOT 10,22; “T2”

1230 FOR x=180 TO 50 STEP
—1

1240 SCROLT, 5;48,39;20,29

1250 IF x>80 THEN PLOT
x,60 * (180/x)" (LN (3/5)

JLN (4]9))

1260 IF x=130 THEN PLOT
130,67 ; “12”

1270 IF x=120 THEN GO SUB
1750

/
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1280 IF x=95 THEN PLOT
95,75; “Q2”

1290 IF x=80 THEN PLOT
OVER 1;10,43; “Q2”

1300 IF x=80 THEN PLOT
OVER 1;10,22; “T2”

1310 IF x=80 THEN GO SUB

1780

1320 >IF x=80 THEN PLOT
30,25

1330 IF x=80 THEN PLOT
70,95; “4” -

1340 Ig x< =80 THEN PAUSE
1

1350 IF x<=80 THEN PLOT
x,8000/x

1360 IF x=60 THEN PLOT
35,125; “Q=0"

1370 NEXT x

1380 PAUSE 0

1390 INPUT “Doriti reluarea ?
()" 5%

1400 IF s5<> “n” THEN GO
TO 620

1410 CLS

1420 PRINT AT 0,2; “Randa-
mentul masinii termice”

1430 PRINT AT 1,3; “care func-
tioneaza dupid un”

1440 PRINT AT 2,7; “ciclu Car-
not este :” .

1450 KEYWORDS 0

1460 LET i=USR “¢”

1470 POKE i+0,BIN 00000000
1480 POKE i+1,BIN 00000000
1490 >POKE i--2,BIN 01011000
1500 POKE i-+3,BIN 00100100
1510 POKE i-+4,BIN 00100100
1520 POKE i45,BIN 00100100
1530 POKE i+6,BIN 00000100
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1540 POKE i47,BIN 00000100

1550 PRINT AT 5,11; “ELSE
=1-T2/T1”
1560 PIéOOT 80,100: DRAW 0,

1570 DRAW 88,0: DRAW 0,30
1580 DRAW -—88,0

1590 PRINT AT 7,1; “unde:”
1600 PRINT AT 82; “T1—
temperatura sursei calde”

1610 PRINT AT 9,2; “T2-tem-
peratura sursei reci”

1620 PAUSE 0: STOP
1630 PLOT 110,150: DRAW 0,

—40
1640 DRAW 2,5: DRAW —4,0:
DRAW 2,—5

1650 RETURN

1660 PLOT 90,145; “Q1”
1670>PLOT 120,135; "I'1“
1680 RETURN

1690 PLOT OVER 1;10,25
1700 DRAW OVER 1;30,0
1710 DRAW OVER 1;-5,2
1720 DRAW OVER 1,0,—4
730 DRAW OVER 15,2
1740 RETURN

1750 PLOT 120,100: DRAW 0,

—40
1760 DRAW 2,5: DRAW —4,0:
DRAW 2,—5

1770 RETURN

1780 PLOT OVER 140,25
1790 DRAW OVER 1;-—30,0
1800 DRAW OVER 15,2
1810 DRAW OVER 1:0,—4.
1820 DRAW OVER 1;-5,2
1830 RETURN

1840 SAVE “CARNOT” LINE 10



2.6. MOTORUL OTTO
(.OTTO")

Intr-un cilindru previzut cu o supapi de admisie, o supapd de
evacuare si o bujie, s¢ deplaseazd pistonul motorului. Simultan cu
deplasarea pistonului se reprezinti grafic p = f(V), adicd ciclul dupi
care functioneazi motorul Otto. Instructiunea FLLASH pune in evi-
dentd momentul in care intre electrozii bujiei apare scinteia electricid
necesard aprmderu amestecului carburant. Supapa de admisie se
deschide in timpul admisiei, respectiv cea de evacuare in timpul eva-
cudrii gazelor.

In partea finald a programului se di expresia randamentului,
cu ajutorul cireia se pot rezolva probleme in care este dat exponentul
adiabatic §i raportul de compresie.

10 BORDER 2: PAPER 6

20 INK 1: CLS

30 DIM z$(16)

40 FOR i=1 TO 16

50 READ d

60 LET z$(i)=

70 NEXT i

80 CSIZE 16,24 .

90 PRINT FLASH 1; AT 3,5
“READY”

100 PAUSE 0: CLS

110 CSIZE 8,16

120 LET aS=“MOTORUL”

130 FOR i=1 TO 7

140 BEEP .1,RND %30

150 PLOT 44+i%20,120;
asl)

160 NEXT is

170 ILET bS=“OTTO”

180 FOR i=1 TO 4

190 BEEP .1,RND %30

200 PLOT 74—~1 *20,100;
b(i)

210 NEXT i

220 >PAUSE 100

CHRS d

230 FOR i=1 TO 16

240 BEEP .1,RND %30

250 PLOT 40-+i * 10,80 ;z8(i}

260 NEXT i

270 PAUSE 50

280 FOR i=1 TO 6

290 BEEP .1,RND %30

300 PLOT 40,156—i % 16;“ % *

310 NEXT i

320 FOR i=1 TO 17

330 BEEP .1,RND %30

340 PLOT 40--i % 10,60 ;“ % ”

350 NEXT i

360 FOR i=1 TO 5

370 BEEP .1,RND %30

380 PLOT 210,60--i % 16;“ x*

390 NEXT i

400 FOR i=1 TO 16

410 BEEP .1,RND %30

420 PLOT 210—i % 10,140 ; “ x ¥

430 NEXT i

440 >PLOT 38,142: DRAW 0,
—100

450 DRAW 182,0: DRAW O,
100: DRAW —182,0
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460 PAUSE 100

470 BEEP .4,19: BEEP .2,23
480 BEEP .4,28: BEEP .2,26
490 BEEP .4,24: BEEP .2,23
500 BEEP .4,21: BEEP .2,23
510 BEEP .4,24: BEEP .2,26
520 BEEP .4,23: BEEP .2,21
530 BEEP .2,21: BEEP .2,19
540 BEEP .2,23: BEEP .4,26
550 BEEP .2,26

560 PAUSE 100

570 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71, 79 73
65

580 FOR i=1 TO 175

590 SCROLI, 7

600 NEXT i

610 IF CODE z5(13)< >71
THEN NEW

620 CLS '

630 >PRINT AT 0,17 ; “Motorul

. OTTO”

640 PAUSE 100

650 PLOT 40,60: DRAW 0,115

660 DRAW 3,—5: DRAW
—6,0: DRAW 3,5

670 PAUSE 100

680 PLOT 30,75: DRAW 190,0

690 DRAW —53: DRAW 0,
—G6G: DRAW 5,3

700 PAUSE 100

710 DEF PROC sun,

720 FOR i=1TO 3

730 BEEP .2,30: BEEP .2,35:
BEEP .2,40

740 NEXT i

750 END PROC

760 PRINT AT 6,3;

770 PAUSE 100

780 PRINT FILASH 1; AT
0,3; “p”

790 PROC sun

800 PRINT FLASH 0; AT
0,3 apu

(IO’)
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810 >PAUSE 100

820 PLOT FLASH 1; 220,70;
((V’l

830 PROC sun

840 PLOT FLASH O0; 220 70;
“V‘l’

850 PAUSE 100

860 PLOT 50,20 : DRAW —10,0

870 DRAW 0,30: DRAW 10,0

880 PLOT 60,50 : DRAW 160,0

890 PLOT 60,20: DRAW 160,0

900 PLOT 30,30: DRAW 20,0:
DRAW 0,5

910 PLOT 30,40 :
DRAW 0,—-5

920 PAUSE 100

930 PRINT FILASH 1; AT 8,2;
“BI'

940 PROC sun

950 PRINT FILLASH 0; AT 8,2;
“B, »”

960 PAUSE 100

970 PLOT 50,60: GO SUB
2350

980 PAUSE 100

990 PLOT FLASH 1;65,70;
“Sa”

1000 ‘PROC sun

1010 >PLOT FLASH 0;65,70;
((Sall

1020 PAUSE 100

1030 PIL,OT 50,20: GO SUB
2350 -

1040 PAUSE 100

1050 PRINT FLASH 1 ;AT 10,8;
(‘Se!’

1060 PROC sun .

1070 PRINT FLASH 0; AT 10,8;
(lSe”

1080 PAUSE 100

1090 PLOT 70,49: DRAW O,
—28: DRAWS80: DRAW
0,28: DRAW —8,0

1100 FILI, 71,48

DRAW 15,0:



1110 PRINT AT 5,7;

1120 PAUSE 0

113) FOR x=70 TO

1140 PLOT x,80

1150 PAUSE 8

1160 ROLI, 8;64,49;20,29

1170 NEXT x

1180 PRINT AT 5,25; “1”

1190 PLOT INVERSE 1;50,60

1200 GO SUB 2380

1210 PLOT 50,55: GO SUB 2350

1220>FOR x=190 TO 70 STEP
—1

1230 PLOT x,130 * (70/x)".486 -

1240 ROLL 5 ;64,49 ;20,29

1250 NEXT x

1260 PRINT FLASH 1; AT86;

1270 BEEP .01,30: PAUSE 40

1280 PRINT FLASH 0; AT 86;

(IO ”
190

1290 PLOT 50,30: DRAW 0,5

1300 PLOT 70,130:, DRAW 0,40

1310 PLOT 50,145: DRAW 40,0

1320 DRAW —5,3: DRAW 0,
—6: DRAW 5,3

1330 PRINT AT 2,7; “2”

1340 PRINT AT 1,6; “Q1”

1350 PRINT AT 0,7; “3”

1380 FOR x=70 TO 190

1370 PE"}OT x,404 139 % (70/x)".

: 486

1380 ROLL 8;64,49;20,29

1390 NEXT x

1400 PRINT AT 3,25; “4”

1410 PLOT INVERSE 1;50,20:
GO SUB 2330

1420 >PLOT 50,15: GO SUB
2350

1430 PAUSE 30

[440 PLOT 190,120: DRAW
0,—40

1430 PLOT 170,100: DRAW

40,0

5 — Fizica de liceu in limbaj basic

-1700 POKE i-+-1,BIN

1460 DRAW —-5,3:
—6: DRAW 53

1470 PRINT AT 4,27; “

1480 FOR x=190 TO 70 STEP
—1

1490 PAUSE 8 )

1500 ROLIL, 5:;64,49;20,29

1510 NEXT x

DRAW 0,

1520 INPUT “Doriti reluarea>
(d/m)”; sS

1530 IF s*S——“d" THEN GO
TO 620

1540 IF s$=“n” THEN GO
TO 1560 ,

1550 IF si3<>“n” OR si<>

“d” 'lhE\T GO TO 1520
1560 CLS -
1570 PRINT AT 1,2; “Randa-
mentul motorului Otto:”
1580 KEYWORDS 0 -
1590 LET i=USR “n”
1600 POKE i+0,BIN 00000000

‘1610 >POKE i+1,BIN 00000000

01011000
00100100
00100100
00100100
00000100
00200100
i_*'{g\l{ l‘e”
i--0,BIN 00000000
00011100
00106010
00010000
00010000
00160010
00011100
06000000
=U511 (‘g’P
00000000
00000000
01000100
00101010

00010000

1520 POKE i-2,BIN
1630 POKE i4-3,BIN
1640 POKE i-+4,BIN
1650 POKE i+5,BIN
1650 POKE i-+-6,BIN
1670 POKE i+7,BIN
1680 LE

1690 POKE

1710 POKE i42,BIN
1720 POKE i+4-3,EIN
1730 POKE i-+4,BIN
1740 POKE i+5,BIN
17530 POKE i+4-6,RIN
1760 POKE i--7,BIN
1779 LET i
1780 POKE i4-0,BIN
1790 POKE i+41,BIN
1800 POKE i-+2,BIN
1810 POKE i+3,BIN
1820 POKE i--4,BIN
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1830 >POKE i+5,BIN 00010000
1840 POKE i+6,BIN 00010000
1850 POKE i-7,BIN 00000000
1860 PLOT  80,120; “ON ER-
ROR ==1—"
1870 PLOT 115,112:
32,0
1880 PLOT 128,129; “1”
1890 PLOT 112,105; “ELSE”
1900 PLOT 120,111; “GET —1”
1910 PI,(3T 70,135: DRAW 0,
—
1920 DRAW 88,0: DRAW 0,50
1930 DRAW —88,0
1940 PRINT AT 6,0;
1950

DRAW

“unde :”
PRINT AT 8,2; “ELSE
=V1/V2—raport de com-
presie”

“GET:

1960 PRINT AT 9,2;
Cp/Cv—exponent  adia-
batic”

1970 PAUSE 0

1980 CLS

1990 PRINT AT .0,6; “Pentru
determinarea”

2000 PRINT AT 1,2; “randa-

mentului motorului Otto”

2010 >PRINT AT 2,10; “intro-
duceti :”

2020 PRINT FILASH 1; AT 4,2;
“-exponentul adiabatic
ET =7

2030 INPUT LINE g5

2040 FOR i=1 TO LEN g5

2050 IF CODE gS&(i)<45 OR
CODE g&(i) >57 THEN
GO TO 2030

2060 IF CODE g5(i)==47 THEN
GO TO 2030

2070 NEXT i

2080 LET g==VAIL g5

2090 1¥ g<<=1 THEN PRINT
#0; “GET este supraunitar
si pozitiv !”
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2100 :I}F g<=1 THEN PAUSE
00

2110 IF g<=:1 THEN GO TO
2030

2120 PRINT FLASH 0; AT 4,2;
“-exponentul adiabatic
GET =";¢g

2130 PRINT FLASH 1; AT 5,2;
“-raportul de compresie
ELSE ="

2140 INPUT LINE ¢S

2150 >FOR i=1 TO LEN ¢3

2160 1F CODE ce3(i)<<45 OR
CODE e5(i) >57 THEN GO
T0O 2140

2170 IF CODE e> (i)=47 THEN
GO TO 2140

2180 NEXT i

2190 LET e=VAL eS

2200 IF e<=1 THEN PRINT
#0; ELSE este suprauni-
tar si pozitiv.!”

2210 IF e<<=1 THEN PAUSE
300

2220 IF e<=:1
2140

2230 PRINT FLASH 0; AT 5,2
“-raportul de compresic
ELSE =" e

2240 PRINT AT 6,0; “. . ..

THEN GO TO

2250 PRINT A'l' 8,7;
mentul cste:”

2260 LLET n=INT (1000 % (1—¢*
(1—g))+.5)/10 '

“Randa-

2270 PRINT AT 9,12; “ON
ERROR=":1; “%”

2280 >PAUSE 0

2290 INPUT “Rezolvati  alta
problema? (d/n)”; s$

2300 IT' s$=“d” THEN GO
TO 1980

2310 IF sS5=“n" THEN GO TO
2330



2320 TF s§<>“n” OR s$<> 2380 DRAW INVERSE 1;10,0
“d” THEN GO TO 2290 2390 DRAW INVERSE 1;0,—5

233) PAUSE 0 9 J ISE1:—
2310 STOP 2400 DRAW INVERSE 1;—10,0

2350 DRAW 10,0: DRAW 0,—5 2310 DRAW INVERSE 1,05
2350 DRAW —-10,0: DRAW 0,5 2420 RETURN
2370 RETURN 2430 SAVE “OTTO” LINE 10

2.7. MOTORUL DIESEL
(. DIESEL")

~ Acest program nu diferd prea mult de ccl intitulat Otto. Pompa
de injectic care apare in timpul ruldrii programului, introduce com-
bustibil in cilindru la momentul potrivit. Simultan cu deplasarea
pistonului in cilindru se reprezinta grafic dependenta p = f(V), obti-
nindu-se ciclul dupid care functioneazd motorul Diescl. O sdgeatd
indicd etapa in care cste primitd cidldura @Q,, iar o a doua, indicd
ctapa in care este cedati cdldura (Q,.
in partea finald a programului este data ckprcsm randamentului,
cu ajutorul cdreia se pot rezolva probleme daci se cunoaste exponentul
adiabatic si cele doud rapoarte de compresic.

10 BORDER 2: PAPER 6 180 LET bs="“DIESEL”

20 INK 1: CLS 190 FOR i=1 TO 6

30 DIM z5(16) 200 BEEP .1,RND %30

40 FOR i=1 TO 16 210 >PLOT 50+4i 20,100 ;L ¥ (i)

50 READ d 220 NEXT i

60 LET z$(i)=CHRS d 230 PAUSE 100

70 NEXT i 240 FOR i=1 TO 16

80 CSIZE 16,24 950 BEEP .1,RND %30

90 IF CODE z3(13)< >71 260 PLOT 40+i * 10,80 ;z5(i)
THEN NEW 270 NEXT i

100 PRINT FLASH 1;AT 3,5; 280 PAUSE 50
“READY” 290 FOR i=1 TO 6

110 PATUSE 0: CLS 300 BEEP .1,RND %30

120 CSIZE 8,16 310 PLOT 40,156—i x16;“ % .

130 LET as=“MOTORUL” 320 NEXT i

140 FOR i=1 TO 7 330 FOR i==1 TO 17

150 BEEP .1,RND %30 340 BEEP .1,RND %30

160 PLOT 45+i %20,120;a%(1)) 350 PLOT 40--i * 10,60 ;" % ”

170 NEXT i 360 NEXT i
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70 FOR i=1TO 5
380 BEEP .1,RND %30
‘390 PLOT ZLO 604-1x16;“ x”
400 NEXT i
410 FOR i=1 TO 16

420 BEEP .1,RND %30
430 >PLOT  210—i % 10,140
‘" *”

440 NEXT i
450 PLOT 38,142:
— 100
460 DRAW 182,0: DRAW
0,100 : DRAW —182,0
470 PAUSE 100
480 BEEP .4,19: BEEP
490 BEEP .4,28: BEEP
500 BEEP .4,24: BEEP
510 BEEP .4,21: BEEP
520 BEEP .4,24: BEEP
530 BREEP .4,23: BEEEP
540 BEEP .2,21.: BEEP
550 BEEP .2,23: BEEP
560 BREEP 226
570 PAUSE 100
580 DATA 127,39,56,55,32,76,72
67,67,32,67,46,71,79,73,65
- 590 FOR i=1 TO 175
600 SCROLL 7
610 NEXT i
620 CLS
630 >DEF PROC sun
640 FOR i=1 10 4.
650 BEEP .4,30: EEEP 330
‘BEEP .2,40-
660 NEXT i
670 END PROC
680 PRINT AT 0,17;
DIESEL”
690 PAUSE 100
700 PLOT 40,60: DRAW 0,115
710 DRAW 3,—5: DRAW
—G6,0: DRAW 3,5
720 PRINT AT 6,3; “O”
730 PAUSE 100 :

DRAW O,

2,23
2,26
2,93
2,23
2,26
2,21
2,19
4,26

“Motorul
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740 PRINT FILASH 1;AT 0,3;

750 PROC sun

760 PRI’\:T FILLASH O ;AT 0,3;

770 PAUSE 100

780 PLOT 30,73: DRAW 180,0.

790 DRAW —53: DRAWO0,—G:;
DRAW 5,3

800 PAUSE 100

S10 >F1LOT FLASH 1;226,72;
“V}I

820 PROC sun .

830 PLOT FLASH
K‘VY-”

840 PAUSE 100

850 PI,OT 50,20 : DRAW —13,0

860 DRAW 0,30: DRAW 10,0

870 PLOT 60,50: DRAW 160,0

880 FLOT 60,20: DRAW 160,0

890 PLOT 35,383: DRAW 10,0

900 PLOT 35,32: DRAW 10,0

910 PAUSE 300

620 PLOT FLASH 1;15,40;
fll)i”

930 PROC sun

940 PLOT FLASH 0;15,40;
‘lPi’)

950 PAUSE 100

960 PIOT 50,60: GO SUB 2560

970 PAUSE 100

980 PLOT FLASH 1;67,68;
Qg q'_ »”

990 PROC sun - .

1000 PLOT I‘LAQI—I 0:67,68:
llSa!’

1010 PAUSE 100 °

1020 PLOT 50,20: GO SUB 2560

1030 >PAUSE 100 .

1040 PRINT FILASH 1;AT 10,8;
({3 Se ”

1050 PROC sun _

1060 PRINT FLLASH 0;Al 10,8;

“« Se ”

0;226,72;



1070 PAUSE 100

1080 PRINT AT 57; “0”

1090 PLOT 70,49: DRAW 0,
—28: DRAW 8,0: DRAW
0,28 DRAW —8,0

1100 FILIL, 71,48

1110 PAUSE 0

1120 FOR x=70 TO 190

1130 PLOT x,80

1140 PAUSE 8

1150 ROLL 869,49 ;20,29

1160 NEXT x

1170 PRINT AT 525; “1”

1180 PLOT INVERSE 1;50,60:
GO SUB 2590

1190 PLOT 50,55 : GO SUB 2560

1200 FOR x=190 TO 70 STEP

—1

1210 PLOT x,80 % (190/x)" (LN
21N (19/7))

1220 SROLL 5 ;64,49 ;20,29

1230 NEXT x

1240 PLOT 55,165 ;2"

1250 CSIZE 838

1260 PLOT FLASH 1;48,38;.

1270 CSIZE 8,16

1280 PLOT 100,175: DRAW O,
—35

1290 DRAW 3,5: DRAW —6,0:
DRAW 3,—5 :

1300 PLOT 89,175 ;“Q1”

1310 FOR x=70 TO 190

1320 IF x<110 THEN PLOT x,
160

1330 IF x< =110 THEN PAUSE
10

1340 IF x=110 THEN
FLASH 0; 50,38;

1350 IF x=110 THEN PLOT
120, 170; “3” .

1360 IF x>==110 THEN PLOT
x,160 % (110/x)" (LN (4/3))/
LN (19/11))

PLOT

“

1370 ROLL 8;64,49;20,29

1380 NEXT x .

1390 >PRINT AT 3,25; “4”

1400 PLOT INVERSE 1;30,2):
GO SUB 23590

1410 PLOT 50,15: GO SUB 2569

1420 PAUSE 30 .

1430 PLOT 190,120 DRAW 0,
—40

1440 PLOT 170,100 : DRAW 40,0

1450 DRAW —53: DRAW 0,
—G6G: DRAW 5,3

1460 PRINT AT 4,27; “Q2”

1470 FOR x=190 TO 70 STEP
—1

1480 PAUSE 8

1490 ROLL 5 ;64,49;20,29

1500 NEXT x

1510 INPUT ,,Dorifi rcluarca?

(d/n)”; S
1520 IF s5="“d” THEN GO TO
620
1530 IF sS5=“n" THEN GO TO
© 1550

1540 IF si< >“u” OR s3< >

“qa” THEN GO TO 1510
1550 CLS
1560 >PRINT AT 0,1; “Randa-

: mentul motorului Diesel :”
1570 KEYWORDS 0

1580 LET_ i=USR “n”

1590 POKE i+4-0, BIN 00000000
1600 POKE i+ 1,BIN 0CC00000
1610 POKE i+2,BIN 01011000
1620 POKE i4-3,BIN 00100100
1630 POKE i+4,BIN 00100100
1640 POKE i+5,BIN 00100100
1650 POKE i-+6,BIN 00000100
1660 POKE i-+-7,BIN 00000100
1670 LET i=USR “r”

1680 POKE i+0,BIN 0GG00000
1690 POKE i+1,BIN 00011000
1700 POKE i--2,BIN 00100100
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1710 POKE i+43,BIN 00100100
1720 POKE i--4,BIN 00111000
1730 POKE i+45,BIN 00100000
1740 POKE i--6,BIN 00100000
1750 POKE i+7,BIN 01000000
1760 LET i==USR “g”
1770 >POKE i+0,BIN 00000000
1780 POKE i+ 1,BIN 00000000
1790 POKE i+-2,BIN 01000100
1800 POKE i+3,BIN 00101010
1810 POKE i+4,BIN 00010000
1820 POKE i+5,BIN 00010000
1830 POKE, i+6,BIN 00010000
1840 POKE i--7,BIN 00000000
1850 LET i=USR “e”
1860 POKE i+0, BIN 00000000
1870 POKE i+1,BIN 00011100
1880 POKE i--2,BIN 00100010
1890 POKE i+-3,BIN 00010000
1900 POKE i+4,BIN 00010000
1910 POKE i--5,BIN 00100010
1920 POKE i--6,BIN 00011100
1930 POKE i+7,BIN 00000000
1940 PLOT 54,120; “ON
ERROR —=1--"

1950 PLOT 88,112: DRAW 75,0

1960 PLOT 102,129; “ROLL

1970 PLOT 110,137; “GET”

1980 >PLOT 86,103 : “GET EL-
SE ROLL —1)”

1990 PLOT 102,111; “GET —]”

2000 PLOT 42,140: DRAW 0,
. —60
2010 DRAW 135,0: DRAW 0,60
2020 DRAW —135,0
2030 PRINT AT 7,0; “unde:”
2040 PRINT AT 82: “ELSE=
V1/V2—raport de compre-
sie”
2050 PRINT AT 9,2; “ROLL=
V3/V2—raport de compre-
sie”

2060 PRINT AT 10,2; “GET=

70

=Cp/Cv—exponent  adia-
batic”

2070 PAUSE 0

2080 CI,S

2090 PRINT AT 06
determinarea”

2100 PRINT AT 1,1; “randa-
mentului motorului Diesel”

2110 PRINT AT 2/10; “intro-

“Pentru

duceti :”

2120 >PRINI' FLASH 1; AT
4,2; “—exponentul adia-
batic GET ="

2130 INPUT LINE g3

2140 FOR i=1 TO LEN g5

2150 IF CODE g3(i))<45 OR
CODE g¥$(i) >57 THEN GO
TO 2130

2160 IF CODE g$(i)=
GO TO 2130

2170 NEXT i

2180 LET g=VAL g5

2190 IF g<=1 THEN PRINT
#0; “GET este supraunitar
si pozitiv !”

2200 IF g<=1 THEN PAUSE
300

2210 IF g<=1 THEN GO TO
2130 -

2220 PRINT FLASHO; AT 4,2;
“-exponentul adiabatic
GET =";¢g

2230 PRINT I‘LASH 1; AT 5,2;
“-raportul de compresie
ELSE ="

2240 INPUT LINE eS

2250 FOR i=1 TO LEN eS8

2260 >IF CODE eS(i) <45 OR
CODE e%(i) >57 THEN GO
TO 2240

2270 1F CODE eS(i)=
GO TO 2240

2280 NEXT i

2290 LET e=VAL e$

47 THEN

47 THEN



2300 IF e<=1 THEN PRINT
"#0; “ELSE este suprauni-
tar si pozitiv!”

2310 IF e<=1 THEN PAUSE
300

2320 IF e<=:1 THEN GO TO
2240

2330 PRINT FLASH 0; AT 5,2;
—raportul de compresic
ELSE =
2340 PRII\T FLASH 1; AT 6,2;
“-raportul de compresic
ROLL ="
2350 INPUT LINE 13
2360 FOR i=1 TO LEN rs
2370 IF CODE r¥(i)<45 OR
CODE r(i) >57 THEN GO
TO 2350
2380 IF CODE r$(i))=47 THEN
GO TO 2350

2390 NEXT i
2400 >LET r=VAL 138

2410 IF r<=1 THEN PRINT
#0; “ROLL este supra-
unitar si pozitiv!”

2420 IF r<=1 THEN PAUSE
300

2430 IF r<=1 THEN
2350

2440 PRINT FLASH 0; AT 6,2

GO TO

2.8. STALAGMOMETRUL
(,PIPETA")

2520 IF sS=“n"

“-raportul de comprcsie
ROLL =" ;r

2450 PRINT AT 7.0

2460 PRINT AT 8 7

. mentul este:

2470 LET n=INT (1000 %
(1— (" g—1)j(g < (g—1) *
(r— 1)+ 5)/10

2480 PRINT AT 9,12; “ON
ERROR =":n;"%"

2490 PAUSE 0

2500 INPUT “Rezolvati alta
problema? (d/m)“:sS

2510 IF s5=“d4” THEN GO TO
2080

“Randa-

THEN GO
TO 2540

2330 >1F sS< >“n” OR sS< >
“d” THEN GO TO 2500

2540 PAUSE 0

2550 STOP

2560 DRAW 10,0: DRAW 0,—5

2570 DRAW —10,0: DRAW
0,5

. 2580 RETURN

2590 DRAW INVERSE 1;10,0

2600 DRAW INVERSE 1;0,—5
2610 DRAW INVERSE 1;—10,0
2620 DRAW INVERSE 10,5
2630 RETURN

2640 SAVE “DIESEL "LINE 10

In manualul de clasa a®X-a, existd un exercitiu a cirui formulare

pariald este urmatoarea :

, Elaborati o metodad de determinare a coe-

ficientului de tensiune superficiald utilizind o pipcta”. Acest exercitiu
mi-a sugerat ideea de a realiza un program cu ajutorul cdruia si rezolv
+ urmditoarea problemi de capllarltate

,La 18 grade C densitatea apei este 999 kg/m?, iar coeficientul
de tensiune superficiald 0,073 N/m. Si sc afle cocficientul de tensiune
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superficiald al alcoolului etilic stiind ci densitatea acestuia la 18
grade C este 790 kg/m3”.

Analizind datele probleméi se observi ci acestea sint. msuflclente
pentru a o rezolva. Rulind programul se poate constata cd rezolvarea
acestei probleme cere efectuarea unci experiente, in care se foloseste
o pipetd speciald si cele doud lichide.

S#-mi fie cu iertare daci nu am reusit reproducerea. fideld a sune-

tttlul pe care o picdturd de lichid il produce la impactul cu suprafaja
liber3 !

10 BORDER 2: PAPER 6 320 BEEP .1,RND %30
20 INK 1: CLS 330 PIOT 210,60+i%16; “ %
30 DIM z5(16) 340 NEXT i
40 FOR i=1 TO 16 350 FOR i=1 TO 16
50 READ d 360 BEEP .1,RND %30
60 LET z5(i)=CHRS d 370 PLOT 210—i 10,140 ; “ x”
70 NEXT'i =~ . 380 NEXT i
80 CSIZL 16,24 390 PAUSE 50: PLOT 38,142
"90 PRINT FLASH 1;AT 3,5; 400 DRAW 0, —100: DRAW
“READY” _ 182,0
100 PAUSE 0: CLS 410 DRAW 0,100: DRAW
110 CSIZE 8,16 —182,0
120 LET a8=“STAIAGMO- 420 PAUSE 100
METRUL” 430 BEEP .4,19: BEEP .2,2
130 FOR i=1 TQ 14 440 SBELP 4,98: BEEP .2.26
140 BEEP .1,RND %30 450 BEEP .4,24:. BEEP .2,23
150 PLOT 554i%10,110; a$ 460 BEEP .4,21: BEEP .2,23
(i) 470 BEEP .4,24: BEEP .2,26
160 NEXT i 480 BEEP .4,23: BEEP 221
170 PAUSE 100 . 490 REEP .2,21: BEEP .2,19
18) FOR i=1 10 16 500 BEEP .223: EREEP 4,26
190 BEEP .1,RND %30 510 BEEP 2,26 -
200 PLOT 40+4i%10,80; z53(i) 520 PAUSE 100
210 NEXT i 530 DATA 127,39,36,55,32,75,
220 >PAUSE 50 72,67,67,32,67,46,71 79,73,
230 FOR i=1 TO 6 .65
240 BEEP .1,RND %30 540 FOR i=1 TO 175
250 PLOT 40,156—i x16; “ *” 550 $CROLL 7
260 NEXT i 560 NEXT i
270 FOR i=1TO 17 . 570 TF CODE z¥(13)< >71
280 BEEP .1,RND %30 THEN NEW
290 PLOT 40--1%10,60; “ x” 580 CSIZE O: CLS _
300 NEXT i 590 LET a$=-“La 18 grd C”:
310 FOR i=1 TO 5 LET y = 170
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600 GO SUB 2150
610 LET a$==“densitatea apei”
: LET y=160
620 >GO SUB 2150
630 LETa5="este 999kg/m" 3" :
- LET y=150 ‘
640 GO SUB 2150
650 LET aS="iar coeficientul’’:
LET y =140 K
660 GO SUB 2150
670 LET a¥=="de
LET y==130
680 GO SUB 2150
€90 LET as=-“superficiala”: -
700 GG SUB 2150
710 LET as=“0.073 N/m. Sa
s’ LET y=110
720 GO 3UB 2150
730 TET ax="ulle coeficien-
tul”: LET y=100
740 GO SUB 2150
750 LET as="“de tensiuue”:
LET y=90
760 GO SUB ')100 :
770 >TET ar = “superficiala al”
: LET y=80
780 GO SUB 2150 .
790 LET aS=“alcoolulut
lic”: LET y=70
800 GO SUB 2150
810 LET a$="stiind ca
- y=60
820 GO SUB 2150
830 LET a%-=“densitatea” :
LET y=30
840 GO SUB 2150
850 LET a$="acestuiala 18”:
-LET y=40 '
860 GO SUB 2150
870 LET a$="grd Ceste” : LET
T y=30 '
880 GO SUB 2150 .

tensiune” :

eti-

” : LET

890 LET a$="“790 kg/m"3.”:
LET y=20
900 GO SUB 2150
910 PAUSE 200
920 >FOR y=175 TO 5 STEP
—10
930 BEEP .1,35: PLOT 138,
y: DRAW 0,—5 . -
940 NEXT y: PAUSE 0
950 PLOT 150,10 '
960 DRAW 100,0: PAUSE 160
970 FOR i=1 TO 20
980 BEEP .1,40: PLOT
14541 %5,5: DRAW 5,5
990 NEXT i: PAUSE 100
1600 FOR y=10 TO 30
1010 PLOT 170, v: DRAW
- 60,0
1020 NEXT y: PAUSE 100
1030 DEF PROC sun
1040 FOR i=1 TO 4
1050 BEEP .3,30: BEEP .2,35:
BEEP .1,40
10560 NEXT i
1070 END PROC
1080 ELO"I" FLASH 1;145,24:
1090 PROC sun
1100>PLOT FILLASH 0; 145,24;
“vas” : PAUSE 200
1110 PLOT 190,140: DRAW 0,
—60
1120 DRAW 8,0: DRAW 0,—5
1130 PLOT 210,140: DRAW 0,
—60
1140 Dl;A\V —8,0: DRAW O,
1150 PAUSE 100
1160 PLLOT FLASH 1;
“pipeta”
1170 PROC sun
1180 PLOT FLASH 0;140,90 ;
“pipeta”
1190 PAUSE 100

140,90 ;
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1200 PLOT 185,120
5,0

1210 PAUSE 100

1220 PLOT FLLASH 1; 144,124 ;
“reper”

1230 PROC sun

1240 PLOT FLASIH 0; 144,124;
“reper”

1250 PAUSE 0

1260 PRINT FLASH 1;
0,22; “apa” _

1270 >FOR y=81 10O 120

1280 PLOT 191,y

1290 DRAW 18,0: NEXT y

1300 PAUSE 0

1310 FOR =0 TO 10

1320 FOR y=120—40/11 xn TO
120—-40/11 % (n-+1) STEP

1

DRAW

AT

1330 PLOT INVERSE 1;191y

1340 DRAW INVERSE 1:;18,0

1350 NEXT v

1360 FOR y=75 1'0 38 STEP
—1

1370 PLOT 196,y ;“0”

1380 NEXT y

1390 PLOTOVER 1;1956,38; “O”

1400 BEEP .01,40

1410 PRINT' AT 0,28; “n=";
n--1

1420 PAUSE 10

1430 NEXT n

1440 PRINT FLASH 0; AT
0,22; “apa”’

1450 PAUSE 0

1460 PRINT FLLASH i; AT 1,20,;
“alcool”

1470 >FOR y=81 TO 121

1480 PLOT 191, y: DRAW
18,0

1490 NEX'I' y

1500 PAUSE 0 .

1510 FOR n=0 TO 28

1520 FOR y=121—40/29 xu
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TO 121—40/29 % (n+1)
STEP —1
1530 PLOT INVERSE 1191,y
1540 DRAW INVERSE 1;18,0
1550 NEXT y
1560 FOR y=75 TO 38 STEP"
1570 PI,OT 196, y; “0o” : NEXT
Yy
1580 PLOT OVER 1;196,38; “0”
15390 BEEP .01,40
1600 PRINT AT 127; “n'=";
n+1
1610 PAUSE 5
1620 NEXT n
1630 PRINT FLASH 0; AT
1,20 ; “alconl”
1640 PAUSE 0
1650 INPUT “Reluam experi-
enta” (d/n)”;as
1660>IF as=“d” THEN
TO 1690
1670 IF aS="“n" THEN GO TO
1760
1680 IF adS<>“n” OR a$< >
“d” ‘THEN GO TO 1650
1690 PLOT 140,90; “ ”
1700 FOR i=0 TO 21
1710 FOR j=18 TO 31
1720 PRINT A'l' i,j; “ 7”7
1730 NEX'I' j: NEXT i
1740 PLOT 140,90;“ ”
1750 GO TO 930
1760 INPUT “Ce rezultat ati ob-
obtinut?“ ;s
1770 IF s<<=22e—3 AND s >=
21e—3 THEN PRINT #0;
“BRAVO!”
1780 IF s<=22¢—3 AND s >=
2le—-3 THEN PAUSE 0
1790 IF s<<=22e—3 AND
s >=21e—3 THEN STOP
1800 >IF s<2le—3 OR s>

GO



22¢e—3 THEN PRINT
0; “GRESALA!”
1810 IF s<2le—3 OR s >22¢—3
THEN PAUSE 300
11820 IF s<2le—3 OR's>22¢—3
THEN PRINT #0; AT
0,0;
1830 FOR i=17 TO 21
1840 FOR j=18 TO 31
1850 PRINT AT i, j; “ ”
1860 NEXT j: NEXT i
1870 KEYWORDS 0
1880 LET i=USR “s”
1890 POKE i+0,BIN
1900 POKE i+1,BIN
1910 POKE i+2,BIN
1920 POKE i+3,BIN
1930 POKE i+4,BIN
1940 POKE i+5 BIN
1950 POKE i4-6,BIN
1960 POKE i+7,BIN

1970 >PRIN’1 AT 14 22;
cetl:

00000000
00000000
00111110
01001000

01001000
01001000
00110000
00000000

“Dedu-

1980 PLOT 175,35; “SCROLL”
1990 PLOT 182,40; “ ”
2000 PLOT 187,34; “=
2010 PLOT 200,30 : DRAW 24,0
2020 LET i=USR “r”
2030 POKE i-10,BIN
2040 POKE i--1,BIN
2050 POKE i+2,BIN
2060 POKE i-+3, BIN
2070 POKE i+4,BIN
2080 POKE i+5 BIN
2090 POKE i+6,BIN
2100 POKE i--7,BIN 01000000
2110 PLOT 200,40; “n ROLL'”
2120 PLOT 200,29 “n’ ROLL”
2130 PI,OT 230,35 “SCROLL”
2140 PATUSE 0: STOP
2150 FOR i=1 TO LEN a3
2160 BEEP .06, RND %30
2170 PLOT 70—4 *LEN a%+8
+i—8,y :a%(1)
2180 >NEXT i
2190 RETURN
9200 SAVE “Pipeta” LINE 10

00000000
00011100
00100010
00100010
00100010
00111100
00100000

"2.9. IZOTERMELE LUl ANDREWS

(,ANDREWS")

Intr-un cilindru cu piston in migcare este comprimat CO,.
tan cu deplasarea pistonului se reprezintd grafic p = f(V),

Simul-
pentru

diferite temperaturi. Se obtine astfel o familie de izoterme, cunoscute
sub numele de izotermele lui Andrews. In momentul cind apare palie-
rul, CO, incepe si se transforme in lichid, cantitatea acestuia creste,
iar cantitatca de vapori saturanti scade. Cind cilindrul este plin cu
lichid, presiunea crcste aproape brusc.

Graficul semicantitativ permite citirea presiunii corespunzitoare
diferitelor puncte de pe cele cinci izoterme.

In ultima palte a programulm se reprezmta prin puncte curba
de saturatic, care impreund cu izoterma criticd impart spatiul fazelor

in patru regiuni si anume :

zona vaporilor nesaturanti, a vaporilor

saturanti in cchilibru cu lichidul, zona lichidului si aceca a gazului.
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10 BORDER 2:PAPER 6

20 INK 1:CLS

30 DIM z$(16)

40 FOR i =1TO 16 -

50 READ d

60 LET z8(i)

70 NEXT i

80 CSIZE 16,24

90 PRINT FLASH 1;
3,5; “READY”

100 PAUSE 0: CLS

110 CSIZE 8,16

120 LET a$="TZOTERMELE
LUI”

130 FOR i=1 TO 14

140 BEEP 1, RND %30

150 PLOT 5041 * 10,110 ;a3(i)

160 NEXT i

170 LET bi=“ANDREWS"”

180 FOR i=1 TO 7

190 BEEP .1, RND %30

200 PLOT 80-+i *10,90; b3(i)

210 NEXT i

220 > PAUSE 100 .

230 FOR i=1 TO 16

240 BEEP .1,RND x 30

250 PLOT 40-+i%10,70; z5 (1)

260 NEXT i

270 PAUSE 100

280 FOR i=1 TO 6

290 BEEP .1,RND * 30

300 PLOT 40,146—i % 16;“ %"

310 NEXT i

320 FOR i=1TO 17

330 BEEP .1,RND 30

340 PLOT 40+i%10,50; “ %"

350 NEXT i

360 FOR i=1 TO 5

370 BEEP .1,RND %30

380 PLOT 210,50+i x16; “ %

390 NEXT i

400 FOR i=1 TO 16

410 BEEP .1,RND %30

—=*CHRS d

AT
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420 PLOT 210—i % 10,130 ;
«° * »
430 NEXT i
440 > PAUSE 50
450 P1,OT 38,133:
—103
DRAW 182,0: DRAW O,
103: DRAW —182,0
PAUSE 100
BEEP .4,19:
BEEP .4,28:
BEEP .4,24:
BEEP .4,21:
BEEP .4,24:
BEEP .4,23:
540 BEEP .2,21:
550 BEEP .2,23:
560 BEEP 226
570 PAUSE. 200
580 DATA 127,39,56,55,32,76,72,
67,67,32,67,46,71,79,73,65
590 FOR i=iTO175:SCROL,
7: NEXT i

DRAW 0,
460

470
480
490
500
510
520
530

BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP

2,23
2,26
2,23
2,23
2,26
2,21
2,19
4,26

600 PRINT AT 0,10; “Izoter-
mele lui Andrews” ; AT 1,14
; “(idealizate)”

610 > IF CODE z5(13)<>71
THEN.NEW

620 PAUSE 200

630 PLOT  30,50: DRAW

0,125: DRAW 3,—5:
DRAW —6,0: DRAW 3,5
640 PAUSE 200

.650 DEF PROC 'sun

660 FOR i=1 TO 4
G670 BEEP .3,30: BEEP .2,35:
.BEEP 1,40
680 NEXT i
690 END PROC ,
700 CSIZE 0: PRINT FILASH
1; AT 0,4; “p(atm)”
710 PROCsun : PRINT FLASH
0; AT 0,4; “p(atm)”:
CSIZE 8,16



720 PAUSE 200

730 FOR y=60 TO 160 STEP
20

740 BEEP .05,y/5

730 PLOT 28)y:

760 PAUSE 30

770 NEX1' y

780 >PAUSE 100

790 BEEP .05,5

800 PLOT 16,69;“50”

810 PAUSE 50°

820 EEEP .05,10

830 PLOT 10,89;“60”

8i0 PAUSE &0

8%0 BEEP .05,15

850 PLOT 10,169 ;“70”

870 PAUSE 50

880 REEP .05,20

8§90 IL,OT 10,129,807

900 PAUSE 50

910 BEEP .05,25

920 PLOT 10,149;“90”

930 PAUSE 50

940 BEEP .05,30

950 PLOT 2,169;“100”

950 PAUSE 200

970 PLOT 30,50: DRAW 170,0

980 DRAW —5,—3: DRAW
0,6: DRAW 5,—3

990 >PAUSE 200

1000 CSIZE O

1010 PRINT FLASH 1;AT 16,
24 “VI’

1020 PROC sun

1030 PRINT FLASH O ;AT 16,
24;“V”: CSIZE 8, 16

1040 PAUSE 200
1050 PLOT 20,24: DRAW 10,0

1060 DRAW 0,<14: DRAW
140,0

1070 PLOT 20,26: DRAW 10,0
1080 DRAW 0,14 : DRAW 14Q,0
1090 PAUSE 200

DRAW 4,0

1100 CIRCLE 10,25,10
1110 PAUSE 200
1120 PROC sun

. 1130 PLOT 7,32;“M”

1140 PAUSE 200
1150 PRINT #0; FLASH 1;

AT 0,0; “Ciliudrul contine
co2”

1160 PAUSL 200

1170 >PRINT #0; FLASH O;
Al 0,0; “Cilindrul contifie
co2”

1180 PAUSE 200

1190 FOR #=40 TO 120 STEP
10: LEEP .05,40

1200 PLOT (a—§),15: BEEP

.05,40
1216 PLOT a,20: BEEP .05,40
—-5),25: BEEP

1220 PLOT (a
.05,40

1230 PI,OT a,30: BEEP .05,40

1240 PLOT (2—5),35: NEXT a |

1250 PAUSE 200

1260 PRINT FLASH 1;AT 6,20;

© “t1=13,1 grdC” -
1270 PAURSE 0
1280 FOR x=122 TO 38 STEP
—1

1290 BEEP 12/x,x/90

1300 IF x>=105 THEN PLOT
x,6080/x

1310 IF x<105 AND x>42

. THEN PLOT x,58

1320 >IF x< =105 AND x >=42
THEN PL1,OT 3], (11—-28/63
*(x—105)) : DRAW  (x—
31),0

1330 IF x<=42 T‘-IEN PLOT
x,1129—25.5 xx

1340 IF x<<=42 AND x>=39
THEN DRAW —1,25.5

1350 PLOT x,11: DRAW 0,28

1360 PLOT OVER 1;x+1,11

1370 DRAW OVER 10,28
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1380 PLOT INVERSE 1;123,11

1390 DRAW INVERSE 1 028

1400 NEXT x

1410 PAUSE 0

1420 PLOT INVERSE 138,11

1430 DRAW INVERSE 1:0,28

1440 FOR a=0 TO 28 -

1450 PI,OT INVERSE 131,
(11+4-a)

1460 DRAW INVERSE 1; 11,0

1470 NEXT a

1480 PRINT FLASH 0O ;AT 6, 20
“t1=13,1 grdC”

1490 >PRINT FLASH 1;AT
5,20; “t2=21,5 grdC”
1500 FOR a=40 TO 130 STEP

10

1510

BEEP .05,40:

—5),15

BEEP .05,40:

PLOT

PLOT a,20
PLOT

1520

1530 BEEP .05,40:
(a—5),25

1540 BEEYP .05,40:

1550 BEEP .05,40:
(a—5),35

1560 NEXT a

1570 FOR x=131 TO 41 STEP

—1
1580 BEEP 12/x,x/90
1590 IF x>=82 THEN PLOT

PIOT a,30
PLOT

x,6560/x
1600 IF x<<82 AND x>50THEN
PLOT x,80

1610 IF x<=82 AND x>=50
THEN PLOT 31, (11--28/
.32 % (x—82)): DRAW
T (x—31),0

1620 IF x<=50 THEN PLOT
x,4720/9—80/9 *xx

1630 IF x<<=50 AND x>41
THEN DRAW —1,80/9

1640 PLOT x,11: DRAW 0,28

1650 >PLOT OVER '1;x+41,11:
DRAW OVER 10,28
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1660 PLOT INVERSE 1;137.11
1670 DRAW INVERSE 1028
1680 NEXT x

1690 PAUSE 0

1700. PLOT INVERSE 1 ;41,11

1710 DRAW INVERSE 1 028

1720 FOR a=0 TO 28

1730 PLOT INVERSE 1;31,
(11+a)

1740 DRAW INVERSE 1;19,0

1750 NEXT a _

1760 PRINT FLASHO ;AT 5,20 ;
“t2=21,5 grdC”

1770 PRINT FLASH 1; INK 2;
AT 4,17; “tc=t3=31,1
grdC”

1780 FOR a=40TO 140 STEP 10

1790 BEEP .05,40 : PLOT (a—35),
15

1800 BEEP .05,40: PLOT a,20

BEEP .05,40 : PLOT (a—35),

25

1820 BEEP .05,40: PLOT 2,30

1830 BEEP .05, 10 PLOT (a— b)
35

1840 >NEXT a

1850 FOR x=141 TO 44 STEP
—1

1860 IF x=64 THEN FIL]I, 56,13

1870 BEEP 12/x,x/90

1880 PLOT x,7040/x

1890 IF x>44 THEN DRAW
—1,7040/(x—1) —7040/x

1900 PLOT x,11: DRAW 0,28

1910 PLOT OVER 1;x+1,11

1920 DRAW OVER 10,28

1930 PLOT INVERSE 1;142,11

1940 DRAW INVERSE 1;0,28

1950 NEXT x

1960 CIRCLE 65,108,2

1970 PRINT FLASH 1 AT 3,9;
‘lPC,’

1980 PROC sun

1810



1990 PRINT FLASH O:AT 3,9;
MPCU
2000 PAUSE 0
2010 FOR a=0 TO 28
2020 PLOTLT INVERSE 1:31,11
—+a
2930 DRAW INVERSE 1:19,0
2040 NEXT a
2050 >PI,OT INVERSE 1:20,25
2060 DRAW INVERSE 1;10,0
2070 PLOT INVERSE '1;44,11
2080 DRAW INVERSE 10,28
2090 PRINT FLASHO; INK 2:
AT 4,17 “tc==t3==31,1
grdC”
PRINT FLASH 1;AT 3,20;
“t4=32,5 grdC”
FOR a=40TO 150 STEP 10
BEEP .05,40: PLOT
(a—5),15
BEEP .05,40:
BEEP .05,40:
(a—53),25
BEEP .05,40:
BEEP .05,40:
(a—5),35
NEXT a
FOR x=150 TO 47 STEP
—1
BEEP 12/x,x/90
PLOT x,7520/x
IF x>47 THEN DRAW
—1,7520/(x— 1) —7520/x
2220 PLOT x,11: DRAW 0,28
2230 PL,OT OVER 1;x-1,11
2240 >SDRAW OVER 1:0,28
2250 PLOT INVERSE 1:151,11
2260 DRAW INVERSE 1:0,28
2270 NEXT x
2280 PAUSE 0
2290 PLOT INVERSE 1 ;47,11
2300 DRAW INVERSE 10,28

2!00

2110
2120

2130
2140

PLOT a,20
PLOT

2130
2160

PLOT a,30
PLOT

2170
2180

2190
2260
2210

2310
2320

2330
2340

2350
2360

2370
2380

2390
2400

2410

PRINT FLASH 0;AT 3,20;
“t4=32,5 grdC” .
PRINT FLLASH 1;AT 2,20;
“t5=35,5 grdC” )
FORa=40TO 160 STEP 10

BEEP .05,40:

(a—5),15

BEEY .05,40:
BEEP .05,40:

(a—35),25

BEEP .05,40:
BEEP .05,40:

(a—5),25

BEEP .05,40:
BEEP .05,40:

(a—5),35
NEXT a

PLOT

PLOT 2,20
PLOT
PLOT a,20
PLOT

PLOT 2,30
PLOT

2420 FOR x=160 TO 50 STEP

2430

2450 TF x>50 THEN
—1,8000/(x—1

2460
2470
2480
2490
2500
2510
2520

2530
2540
2550
2560
2570
2580

2590
2600
2610

—1

BEEP 12/x,x/90
2440 >PLOT x,8000/x

DRAW
)—8000/x

PLOT x,11: DRAW 0,28
PLOT OVER 1;x+1,11
DRAW OVER 10,28
PLOT INVERSE 1;161,11
DRAW INVERSE 10,28

NEXT x

PRINT FLASH O ;AT 2,20;
“t5=35,5 grdC”

PLOT 41,54
PLOT 47,72
PLOT 55,95
PLOT 70,99 :
PLOYT 80,85

PLOT 44,65
PLOT 52,88
PLOT 60,100
PLOT 75,92
PLOT 85,73

PLOT 91,69: PI,OT 100,61 :

PLOT 108,52

PAUSE 0
STOP

SAVE “ANDREWS” LINE

10
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3. FENOMENE ELECTRICE $I MAGNETICE

3.1. DEVIATIA ELECTRONULUI IN CIMP ELECTRIC UNIFORM

(,,DEVEL") *

t

Acest program poate fi utilizat pentru a pune in evidentd trncc-
toria urmatd de un electron. care stribate o rcglune din spa’;lu in
care existd un cimp electric uniform, apoi isi continui liber drumul.
Cimpul electric este creat de doud plici metalice paralele, lutre care,~
dupi dorintd, se pot aplica diferite tensiuni, de polaritidti diferite.

Programul a fost astfel realizat incit tensiunea aplicatd placﬂor
s3 fie cuprinsd intre —320 si 320 Volti. Folosind o rigld pentru misu--
rarea deviatiei, se poate observa ci aceasta este proportionald cu
tensiunea aplicatd plicilor. Pentru a usura misurarea deviatiei este
indicat ca prima tensiune introdusi si fie de zero Volti.

10 BORDER 2: PAPER 6
20 INK 1: CLS

30 DIM z$(16)

40 FOR i=1 TO 16

50 READ d
60 LET z$(i)
70 NEXT i

80 CSIZE 16,24

—CHR$ d

90 PRINT FLASH 1;AT 3,5;

“READY”

100 PAUSE 0: CLS

110 CSIZE 8,16 -

120 LET a$=“ELECTRON
IN!I

130 FOR i=1 TO 11

140 BEEP .1,RND %30

150 PLOT 65-i * 10,120 ;a $(i)

80

160 NEXT i ,

170 LET b$="CIMP ELEC-
TRIC” ,

180 FOR i=1 TO 13

190 BEEP .1,RND %30

200 PLOT 55+i % 10,100 ;b$(i)

210 NEXT i

220 >PAUSE 100

230 FOR i=1 TO 16

240 BEEP .1,RND %30

250 PLOT 40-+i * 10,80 ;z5(i)

260 NEXT i ,

270 PAUSE 50 ‘

280 FOR i=1 TO 6

290 BEEP .1,RND %30

300 PLOT 40,156—i % 16;“ x”

310 NEXT i



320 KOR i=1 TO 17

330 BEEP .1,RND %30

340 PLRYT 4041 %10,60;“ x”

350 NEXT i

360 FOR i=1 TO 5

370 BEEP .1,RND %30

380 PLOT 210 ,60+1 %16, x

390 NEXT 1 .

400 FOR i=1 TO 16

410 BEEP .1,RXD %30 .

420 PLOT 210—1i %10,140;“ x”

430 NEXT i

440 >PAUSE 50: PLOT 38,142

450 DRAW 0,—100: DRA‘(V
182,0

460 DRAW 0,100 DRA\V
—182,0

470 PAUSE 100

480 BEEP .4,19:

490 BEED .4,28:

500 BEEP .4,24:

510 BEEP .4,21:

520 BEEP .4,24:

530 BEEP .4,23:

540 BEEP .2,21:

550 BEEP .2,23:

560 BEEP .2,26

570 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
. 65

580 PAUSE, 100

590 IF CODE z3(13)
THEN NEW

600 FOR i=1 TO 175

610 SCROLL 7

620 NEXT i

630 PLOT 0,110: DRAW 60,0

640 >PLOT 0,70: DRAW 60,0

650 PAUSE 100

660 PLOT 240,10: DRAW 0,160

670 PAUSE 100

BEEP .2,23
BEEP .2,26
BEEP .2,23
BEEP .2,23
BEEP .2,26
BEEP .2,21
BEEP 2,19
BEEP .4,26

<>71

6 — Fizica de liceu in limbaj basic

680 LET aS-—“ECRAN”

690 FOR i=1 TO LE‘\T a$

700 BEEP .3,35

710 PRINT AT 2 *1—1 31;a%(i)

720 NEXT i

730 .PAUSE 100 -

740 INPUT “Introducefi tensi-
unea!”: LINE ud

750 FOR i:l TO LEN u$

760 IF CODE u$(i)<45 OR
CODE u3(i) >57 THEN GO
TO 740

770 IF CODE u$(i)=47 THEN
GO TO 740

780 NEXT i

790 LET u=VAL u$

800 I1F u>320 OR u<—320
THEN PRINT #0; “Ten-
. siunea & pﬁrtmc [—320,320]
V ")

‘810>IF u >34.0 OR u<—320

THEN PAUSE 500 .
820 IF u>320 OR u<—320
THEN GO TO 740
830 IF u>0 THEN PRINT AT

3,3; FLASH 1; “—”; AT
7,3 ;“_'_)’ .
840 IF u<0 THEN PRINT AT
3,3; FLASH 1; “+47;AT
7’3 ;(I . »
850 IF u=0 THEN PRINT AT
3,3 ;‘l IJ.;AT 7’3 ;(l ’!

860 FOR x=0 TO 240

870 IF x<=60" THEN PLOT
x,90—le—5 %u %x" 2

880 IF x>=60 THEN PLOT
x,90—36e—3 xu—12e—4 %
u * (x—60)

890 NEXT x

900 GO TO 740

910 SAVE “Devel” LINE 10
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"3.2. DEVIATIA ELECTRONULUI IN CIMP MAGNETIC UNIFORM
(.ELICE")

Polii unui magnet permanent crecazid un cimp magnetic' de inductie
B. In acest cimp este trimis un electron sub unghiuri si cu viteze
dorite de utilizator. Viteza de introducere in cimp a electronului cste
exprimatd In unitdti arbitrare (ua) si nu va trebui si depiseascd valoa-
rea 3. Se pun in evidentd traiectorii circulare, helicoidale, rectilinii,
se trag concluzii in legdturd cu dependenta razei siu a pasului elicei
de viteza electronului, respectiv a unghiului dintre vitezad si inductia
magnetica.

Dacid viteza de introducere a electronului in cimp depdseste 3
unitdfi arbitrare, sau unghiul dintre viteza si inductia magneticd nu
este cuprins intre 0 si 90 grade, sintem inwitati si respectiam accste
intervale. E :

In partea de jos a ecranului apare o diagrami vectoriald, sigeata
ce reprezintd vectorul vitezd schimbindu-si orientarea in functie de
unghiul introdus. .

10 BORDER 2: PAPER 6 210 >PLOT 5541 10,100 ;b3 (i)

20 INK 1: CLS 220 NEXT i

30 DIM z5(16) 230 PAUSE 100

40 FOR i=1 10 16 240 FOR i=1 10 16

50 READ d 250 BEEP .1,RND %30
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