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PREFATA

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

Liceul unde imi desfdasor activitatea fitnd 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 si profesovilor de alte specialitdti, elevilor, altor
cititori doritori de a se initia in folosirea limbajului BASIC, mai exact
a varianter Bela 3.1. '

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

1) editarea programelor este mai comodd si mai rapidd datoritd
comenzilor ce permit : :

— autonumerotarea liniilor la introducere (AUTO) ;

— renumerotarea liniilor cu un pas dorit (RENUM) ;

— stergerea liniilor pe blocuri (DELETE) ;

— wunirea linitlor (JOIN)

— despicarea unei linii (SPLIT);

— editarea unei linit (EDIT)

2) tipdrirea caraclerelor se poate face si cu instructiunea PLOT
2,y."°¢” (unde x,y sint coordonatele pixelului din stinga sus), aceastd
posibilitate permite scrierea de indici, exponenti, simularea unor mis-
cari ;

3) reprezentarile grafice in carve intervine sinusul saulsi cosinusul
se executd mult mai rapid cu functiile predefinite SINE sau/si COSE ;

4) instructiunea CSIZE permite tipdrirea caracterelor cu dimen-
siuni variabile, deci §i foarte mari (profesorul nu trebuie si wite cd
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are elevi si 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-si o recomand
tuturor posesorilor de calculatoare personale compatibile HC—urilor.

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

Programele au fost in asa fel realizate incit sd se evite complicatiile
inutile (la care vecurg mulfi programatori) pentru a fi intr-adevdr wutile
unui incepitor.

In paramteze aun fost trecute numele programelor, stiut fiind cd
acestea nu pot ‘depdsi 10 caractere. »

Multumesc prietenilor cave m-aw  inifiat in aceastd activitate, celor
care m-au ajutat la tipdrirea manuscrisului, editurii DACIA - din
Cluj-Napoca pentrw increderea acordatd. : '

CORNEL GOIA
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Beta BASIC 3.1-Extensie a limbajului BASIC

Cu comanda LLOAD“ ” se incarca atit liniile BASIC cit si codul
masind. Linia O contine definitiile functiilor* Beta BASIC. Ea este
totdeauna in memorie si totdeauna parte componenté. 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 excepfia liniei 0.
~ Principalele instructiuni, comenzi si functii, folosite in realizarea
programelor din aceastd culegere, sint urmdtoarele ;

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

Exemple : ALTER TO PAPER 2, INK 7, FLASH 1
LA ATIRR INK. 7. TO INE
ALTERCINE 'S, “BRIGHT 'L, '"PAPER 7:TO_ TNK5,
FLASH 1

ALTER referinta TO referintd
Modificd refenute O ,referintd” inseamnd o variabild, un numdr sau
" 0 secventd de semne.
Exemple: ALTER a$ TO b$’
ALTER n TO m
ALTER 2 TO 83
ALTER ,,aici”’,TO ,,acolo”

AUTO (numdr de linie) (,mdrime pas)
Atribuie automat numere de linii. Dacéa nu se indicd mérimea pasului,
atunci implicit este 10. Dacd nu se indica nici numérul liniei de inceput,
atunci se incepe cu linia curentd plus 10.
Exemple: AUTO
AUTO 100
AUTO 100,5



CLOCK numdr sau $ir .
Ceas digital cu alarmd si GOSUB de alarma Numdrul poate lua valo-
r11e1234365au7 :

. na {} .
= Mod g:b;f:; lm:‘i Bﬁfxiad Afigare
0 o, i S
1 — - da
2 — da —
3 — da da
4 da — —
5 da — da
6 da da —
7 *10ide da da
Exemple : CLOCK 1
R CLODKSY0D 29 45"
CLOCK “a06:20” .
Semmnul ,, :” dintre grupele de doud cifre poate fi omis. CLOCK preia
dintr-un sir numai primele 6 cifre i ignord orice altceva in afard
fera st AT 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
fereastra definitd cu numdrul respectiv.

CSIZE latime (,indlfime)
Stabileste mérimea si distanta dintre caractere. Litimea si indlfimea
sint indicate in p1xe11 Dacd nu indicati fndlfimea, atunci ea se ia

egald cu ldtimea. . 5
Fxemple: CSIZE 0O

CSIZE 16

CSIZE 8, 16

DEFAULT vwariabild = valoare (,variabild = valoare). . ...
Are aceeasi acfiune ca LET dacd variabila precizatd nu existd si
nici un efect daci variabila existd.
Exemple: 10 LET a = 10, b =20
20 DEFAULT a'= 60, c$ =""test”
30 PRINT a, b, c$
Acest program tipidreste 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 sdu 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 : instructiune : . . ..
Prin apdsarea pe o tastd se obtine o succesiune de comenzi.
Exemple : DEF KEY ”’b” : PRINT “BETA” : PI,OT 56, 82
Cu “LIST DEF KEY” puteti lista toate atribuirile tastelor.

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

DELET (numdr linie) TO (numdr linie)

Sterge toate liniile blocului indicat. :

Exemple :, DELET TO 40
DELET TO sterge programul, in afard de linia 0
DELET 0 TO 0 sterge linia 0 4
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 elibereazi

memniorie.

DELET nume sir (domeniu)
Sterge siruri sau pdr{i 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 LOOP :
20O WHILE  (conditie) executd bucla atunci cind conditia este ade-
varatd, si o repetd atit timp cit condifia rdmine adevérata.
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DO UNTIL (conditie) executd bucla pind 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)
Editeazi linia de program cu numirul indicat.
Exemple : EDIT sau ““0” editeazd linia curentd
EDIT 100

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

END PROC . .
Termind definirea unei proceduri. Eventualele variabile locale se sterg
si cele globale cu nume identice primesc inapoi valoarea lor ‘anterioard.

EXIT IF (conditie)
Se utilizeazad pentru a pardsi un DO—LOOP, daca conditia este inde-

plinitd.

Exemple: 10 LET i=0
20 DO
30 LET i=i+ 1
40 PRINT ‘““fizici”,
50 EXIT IF i=20
60 LOOP -

FILL %y

FELL (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, INI\ 2; 100, 100

FILL (PAPER culoare) %,y
Coloreazi un domeniu de culoare INK in culoarea PAPER. Aceasti
comandd nu sterge linii diagonule, ¢i numai linii verticale sau orizon-
tale.
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GET variabild-sir sau numericd .
Citeste un caracter de la tastaturd, fiard a astepta ENTER, dar
asteaptd pind cind este apdsatd tasta respectivd, dupd care continud
executia. : ' P
Exemple: 10 GET a$: PRINT a$: GO TO 10
Cu acest program lucreazd ca o masind de scris.

GET a$, x, v, ([latime, indlpime) (; 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 altd parte a ecranului. Inilfimea si 14fimea se indicd in
numir de caractere. Tipul poate fi 0, adicd ,,incolor’”, sau 1 de
culoare proprie. Un sir de tip 1 preia, in afard 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 urmatoare.
JOIN 100 uneste linia 100 cu linia imediat urméitoare liniei 100.

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

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

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$ — tipireste “abcdefgl2345”

50 PRINT a$ — nu s-a gasit !

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 blocdm spatiu de memorie pretios, uneori nefolosit
integral. Cu JOIN se poate deplasa un tablou sau pirfi ale acestuia
in pozifii la alegere din alt tablou.
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Presupunem ci avem un tablou-sir a$ (100, 30), care este plin
cu date, dar mai avem nevoie de loc pentru incd 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, afiseazd caracterele UDG
KEYWORDS 1, afiseazd noile  cuvinte cheie dm 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 extinsd
(scrisd).
KEYWORDS 4, aici nu existd cursor K, instructiunile
pot fi introduse literd cu literd.

LET variabild = valoare (wariabilé=valoare).....
Este un LET multiplu.
Exemple: 110 LBT x=1, y=2,a="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 DATAEIST VAL, LISE #ALS

Iisteazi continutul actual al variabilelor.
Exemple : LIST DATA, listeazi toate valorile variabilelor.
: ILIST VAL, listeazad toate valorile variabilelor numerice.
LIST VAL$ - listeazd toate valorile variabilelor sir.

LISH*DER KBY

Aratd cou;mutul acoperirii tastelor funcfionale, in ordinea alfabetici.
Intli este tipiritd cifra sau litera tastei, apoi confinutul,

LIST FORMAT nuwmdr 17
Listarea se poate efectua in mai multe moduri, dupd cum numdrul
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 referintd
Listeazd numerele liniilor in care apare o referintd indicatd. Ca refe
rintd se poate introduce un nume de variabild, un numdr sau o succe-
siune de caractere. p

LOCAL wariabild (variabild). .. .. B
Defineste variabile speciale, care existd numai in interiorul wunor
proceduri definite. Variabilele locale din interiorul umnei proceduri
nu influenteaza variabilele care existau inainte de apelul procedurii,

¢hiar avind acelasi nume. Subprocedurile pot avea, la rindul lor,
declaratii de variabile locale.

LOOP .

LOOP WHILE conditie

LOOP UNTIL conditie
Termind o bucld DO—-LOOP. LOOP WHILE conditie revine la DO
nwmai atunci cind conditia este adevdratd. LOOP UNTIL. conditie,
revine la DO cind conditia mu este adevirati

ON

Ixemple: GO TO ON x;numir linie, numir linie, ...

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

ON x:instructiune : instructiune: ..
Permite alegerea unei instructiuni dintr-o listd de instrucfiuni, depin-
zind de valoarea expresici de dupa ON.

ON ERROR numdr linie 2

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

Instructiunile sint prelucrate ‘ca subrutind in caz de eroare.
PLOT sxy o cs5tr)

Permite sd aduceti in orice pozitie a ecranului, nu numai puncte, ci

siruri intregi. Coordonatele definesc colful stinga—sus al primului .
caracter.
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POKE adyesd, sir

Puteti depozita in memorie, la adresa indicatd, in afard de humere
de la 0 la 255, si siruri. Primul caracter se memoreazi la adresa indi-
catd, 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 instructiune putefi transmite §i o listd de parametrii in ape-

lul procedurii. '

READ LINE a$ (,b%) ... ‘
Citeste siruri fard ghilimele. Puteti introduce mult mai simplu instruc-
fiuni DATA.

REF refermta
Se cauti in tot programul o referintd specificati. Referinta este o
variabild, un numir sau o succesiune de caractere. Dacd se giseste
aceastd referintd, atunci apare linia de program respectivd in zona
" INPUT a ecranului, cu cursorul dupd referinti.

RENUM( %) (slicer) (LINE numdar de limie) (STEP pas)

Permite ca un program sau pirti ale acestuia sd fie prevazute cu
noi numere de linie si ca par{i de program si fie deplasate sau copiate.
Prin RENUM % blocul nu se sterge din vechea pozifie, ci doar se
copiazd in moua pozitie.
Exemple : RENUM

RENUM LINE 100 STEP 5

RENUM 40 TO 100

RENUM TO 100

ROLL directia (,pixel) (;x,y ldtime indliime)

Deplaseazd imaginea sau parfi dreptunghiulare oarecare cu un numdr
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, 14fimea este masuratd in pozitii PRINT (de
la 1 la 32), iar indl{imea misuratd In pixeli.

SCROLL (directie) (,mr. pixeli) (,;x,y,; latime indlfime)
Ca si ROLL, dar ce iese se distruge.
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SORT a$ saw a (slicer) (slicer)

Sorteazd siruri, numere sau litere in ordine crescitoare sau descresca—
toare (SORT INVERSE).

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

TRACE : instructiune : instructiune : ... :RETURN

Se executd ca subprogram comenzile aflate dupi TRACE, inainte
de execufia fiecdrei instructiuni BASIC.
Exemple: TRACE : LIST lino TO lino: PAUSE 0:RETURN

Se listeazd 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 punctului zecimal pentru cifre sau
spatii, si caracterul “©@” pentru cifre. Dupd punctul zecimal, aceste
caractere reprezintd porzitiile corect rotunjite de dupid virguld.

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

Apelul se face cu WINDOW 1.

Cu WINDOW ERASE se sterg toate definitiile de WINDOW.

BINS$ (numdr)

Aceastd functie transformd un numér intre O si 255 intr-un sir de
8 caractere si un numdr intre 256 si 65535 intr-un sir de 16 caractere.
Acest sir conrme numéirul in reprezentare binar.

COSE (numdyr)

D34 cosinusul numirului, cu precizie mai mici decit COS, dar de
6 ori mai repede. Este deci ideal pentru reprezentdri grafice,

INSTRING (start, sir 1, sir 2)
Cautd in sir 1 existenta lui sir 2, incepind cu pozifia start. Rezultatul
este pozifia primului caracter d1n sir 2 in gir 1; dacd nu s-a gisit
§1r 2, rezultatul este 0.

2 — Fizica de liceu in limbaj basic 17



LENGTH (n, “nume tablow”) :
Se obfin informatii in legdturd cu mdrimea unui tablou/ Cu n =1
se obtfine lungimea primei dimensiuni, cu # = 2 lungimea celei de-a
doua dimensiuni. j

MEM ()
Da numirul de octeti liberi din memorie.

SINE (numdr )-
Furnizeazd rapid sinusul unui numdr.



1. FENOMENE MECANICE

1.1. MISCAREA RECTILINIE UNIFORMA
(,UNIFORMA)

Prin generic se simuleazd miscarea rectilinie uniformd. $iruri de
caractere, sau caractere, se miscd rectiliniu $i uniform dupd diferite
directii, aran]mdu-SD in asa fel incit se tipareste in final ,,Miscarea
rectilinie uniforma”.

Dupd o prezentare a legii miscirii §i a semnificatiei fizice a mdri-
milor care intervin in ea, se simuleazd miscarea rectilinie’ uniforma
cu caracterul ,,0”, acesta deplasindu-se in lungul axei OX, fie in
acelasi sens, fie in sens contrar. Simultan cu deplasarea caracterului
0 se reprezintd grafic legea migcdrii pentru trei cazuri particulare,
cronometrarea facindu-se in aproplerea axel 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 determinarea 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 LI} )

30 DIM z$(16) 130 PLOT 45,y ; “MISCAREA”
40 FOR i=1TO 16 140 NEXT y ,

50 READ d 150 FOR y=0 TO 120

60 LET z$(i)=CHRS d 160 PLOT 120, y: “RECTILI-
70 NEXT i : NIE”

80 CSIZE 16, 24 170 NEXT y

90 PRINT FLASH 1: AT 8, 5: 180 FOR x~0 10 90

“READY” 190 PLOT x, 90; “U”
100 PAUSE 0:'CLS 200 NEX'T' 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 ;51"

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

350 PLOT %9040

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=175 TO 137 STEP
—1

510 PLOT, 0,5 : < sk % sk SRk
* x x”

520 NEXT y

S3NTEOR v=0.T0 72

540 PLOT 0, v sk x'%E % %
Kk s

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

‘KM"

nAu
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580 PLOT 354-10'xi/ 50;

590 NEXT i

600 PAUSE 50

610 PLOT 30,140 : DRAW
0,—110

620 DRAW 190,0: DRAVV
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 221 :

T205BEEP2.23:;

730 BEEP 2,26

740 PAUSE 100

750 . DATA  125;°30156, SHI-32
T6IV72.967 %67 732, 6746 71,
79, 73, 65

760 FOR 1i=1FO 160 SCROLL
7N T

770 PI,OT 0,16; “Vectorul vi-
tezd este v:constant”

780 PLOT 166,19: DRAW 10,0

790 DRAW —4,2: DRAW
0,54

800 DRAW 4,2

810 FOR i=1 TO 148

820 ROTT, 7 NEXT"]

830 FOR x=255 TO 10 STEP
2y i

840 PLOT x,140; “Legea mig-
cdrii: x=xo0+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

z5(i)

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 VEOR. x=255" TOs 5 STEP
—1

990 PLOT x,35;“Dacd  to=0,
legea migcarii este :”

1000 NEXT x

1010 FOR ;y=07EQ 115

1020 PLOT 90,y ;“x=x0-+vt”

1030 NEXT y

1040 PAUSE 0

1050 CLS : CSIZE 8,16

1060 PLOT 0,170 ;“LEGEA
MISCARII”

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

1080 PLOT 190,130 ;“GRAFIC”

1090 PLOT 40,90 ;“1)to=0;

x0=0vi=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 #0; “Ce exemplu
doriti?” ‘

1130 PAUSE 0: CSIZE 0O

1140 IF INKEY$=“1” THEN
GO TO 1180

1150 IF INKEY;B:“Z” THEN
GO TO 1300 :

1160 IF INKEY$=“3” THEN
GO TO 1420

1170 IF INKEY$<>“1" OR
INKEY §< >“2” OR IN-

KEY$8< >“3” THEN GO
TO 1050

1180 CLS: GO SUB 1650

1190 PRINT AT 9,4 ;“to=0;
xo=0 ;>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+4210/127 %

1260 NEXT y

1270 PLOT. OVER: 1;10,165;;
‘(o))

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 20,23;“t=";

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

1360 PLOT 10,y-}-5;“0”

1370 PLOT (20+4-20/11 %
(y—>50)).y

1380 NEXT y

1390 PLOT OVER 1;10,165;
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; “Determinati
viteza 1"

1450 POKE 23673,0 POKE
23672,0

1460 FOR y=160 TO 23 STEP

=0

1470 'PRINT AT 20,23 ;“t="
USING “00.0” ;(256 %
PEEK 236734+-PEEK
23672) /50 ;“s”

1480 PI,OT 10,y—§—5 “c”

.1490 PLOT (20— 210/137 *
(y—160)),y

1500 NEXT vy

1510 PLOT OVER 1; 1028 “oe

1520 PAUSE 0

1530 INPUT “Doriti
(d/m)” ;s

1540 IR s%—“d” OR: sS<'>#n?
T HEN RUN 1050

1550 CSIZE 8,16+ CI}S

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

1570 PAUSE 0

1580 POKE 23673,0: POKE,
23672,0

1590 FOR x=0 TO 247

1600 . PLOTL0 80 %2

16107 PEO ao80%1 %%

1620 PRINT AT.3,8;“t="
USING “00.0” ;(256 %
PEEK 23673--PEEK
23672) /50 ; “s”

reluarea ?

1630 >NEXT x

1640 PAUSE 0: CLS : GO 'TO
1750

1650 PLOT 15,20: DRAW 233,0

1660 DRAW —5,3: DRA\/VO -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 203 “O”

1730 PRINT AT20,14;“X=f(t)”

1740 RETURN

1750 LET aP=“HC-85”

1760 LET b$="“VA DORESTE
NOTE”

1770 LET c$=“MARI IA'FI-
ZICAl”

1780 FOR i=1 TO 5

1790 BEEP .1,RND %30

1800 PLOT 90+i % 10,130 ;a 5(i)

1810 NEXT i

1820 FOR i=1 TO 15

1830 BEEP .1,RND %30

1840 PI,OT 4041 % 10,110 ;bS(i)

1850 >NEXT i

1860 FOR i=1 TO 15

1870 BEEP .1,RND %30

1880 PLOT 40+i 10,90 ;¢$H(i)

1890 NEX'T i

1900 PAUSE 0: STOP

1910 SAVE “Uniforma” LINE, 10

1.2. MISCAREA RECTILINIE UNIFORM VARIATA-

( ACCELERATA")

Imediat dupid generic sint  tipdrite ecuatiile v1tczc1

ecuatia lui Galilei.

migedrii si

Pe ‘acelasi sistem de ‘axe'de coordonaté ‘se reprezinti grafic ‘atit
legea vitezei cit si legea misedrii. Rulind programul se ‘observa' cd

parabola,

260
L

care reprezinti legea migcdrii, prezintd un minim sau un



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

v = f(¢) intersecteazi axa timpului.

. Pentru o miscare rectilinie uniform accelerati simulatd, calcula-
torul tipareste timpul, iar elevii dupi o prealabild misurare a spatiu-
lui parcurs (cu ajutorul unei rigle), vor determina acceleratiamiscérii
si viteza finald. 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 z$(i)=
70 NEXT i .
80 CSIZE 16,24

CHR;S d

90 PRINT FLASH 1;AT 35;

“READY?”

100 PAUSE 0: CLS

110 CZISE 8,16

120 LET a$=“MISCAREA
RECTILINIE”

130 FOR i=1 TO 19

140 BEEP .1,RND %30 A

150 PLOT 25+ 10,110 ;a 8(i)

160 NEXT i

170 LET b$=“UNIFORM
ACCELERATA”

180 PAUSE 100

190 FOR i=1 TO 18

200 BEEP .1, %2

210 PLOT 30+1 * 10,90 b‘B( i)

220 PAUSE 100/

230 NEXT 1

240 PAUSE 100

250 FOR i=1 TO 16

260 BEEP .1,RND %30

270 PLOT 4041 * 10,60 ;2 5(1)

280 NEXT i

290 CSIZE 0

300 FOR i=1 TO 10

310 BEEP .1,RND %30

320 PLOT 20,140—i S (R e

330 NEXT5Y

340 FOR i=1 TO 21

350 BEEP .1,RND %30

360 PLOT 204-i %10,40;“ x”

370 NEXT i

380 FOR i=1 TO 9

390 BEEP .1,RND %30

400 PLOT 230,401 %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,—1060

470 DRAW 220,0

480 DRAW 0,100 DRAW
—220,0

490 PAUSE 100

500 BEEP 4,19 BEEP 2,23

510 BEEP .428:
520 BEEP /4, 24:
530 BEEP .4,21:
540 BEEP .4,24:
550 BEEP .4,23:
560 BEEP .2,21:
570 BEEP .2.28:
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=1TO 160 : SCROLI,
7 NEXT i
620 >PLOT 20,170 MISCA-
REA RECTILINIE UNI-
FORM”

BEEP .2,26
BEEP .2,23
BEEP- 2,23
BEEP .2,26
BEEP .2,21
BEEP .2,19
BEEP 4,26
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630 PLOT 36, 160 ; “VARIATA,
ARE, URMATOARELE
640 PLOT 90,150 ;“ECUATII :*
650 PLOT 40,130 ;1) ECUATIA

VITEZEI:”

660 PLOT 70,110;“v=v -at”

670 PLOT 94,106 ;“0”

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

690 PLOT 70,70 ;“x=x%x -}v
t4-—at”

700 PLOT 94,66;

710 PLOT 118, 66

720 PLOT 14275 “1”

730 PI,OT 142,65;”2”

740 PI,OT 166,74 ;“2”

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

760 BLOT 70,30 ;“v=v 14‘2a
(X—X) “

7700PLOT 78,34 ¢c42%

780 PLOT: 10234:{8%

790 >PI,OT 102, 26 ol

800 PLOT 166,26 ; o

810 PAUSE 0; CLS

820 PRINT #1 ;AT 0,0;“GRA-
FICUIL, ECUATIEI VITE-
ZHTE ST

830 PRINT # (AT 1,0;“MIS-
CARIT UNIFORM ACCE—
LERATE”

840 PAUSE 100

850 PLOT 100,10: DRAW
01601 ;"

860 DRAW 2,—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 PIL,OT 10,20: DRAW
240,0

930 DRAW —5,2: DRAW0,—4

940 DRAW 5,2

l( »

(f »
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950 PLOT 240,30 ;“t”

960 PAUSE 100

970 FOR x=—80 TO O STEPS5

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

990 PLOT x+4100,304-.25 xx

1000 NEXT x

1010 FOR x=0 TO 140 STEP .5

1020 IF x<100 THEN PLOT

x-4-100,604-.5 *x+1/160 *x* 2

1030 PLOT x--100,304-.25 %«

1040 NEXT x

1050 PLOT: 170,120 ;5x"

1060 PLOT 180,45 ;“v”

1070 PAUSE 100

1080 PILOT 80,70 ;“x0”

1090 PLOT 80,40 ;“vo”

1100 PAUSE 100

1110 FOR x=60/T0O100:STEP 5

1120 PIL,OT-x,501 &

1130 NEXT x

1140 PLOT '102:67 7 ixm#

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 PLOT 25,170 ‘="

1300 PLOT 50,170 ;“v ”

1310 PLOT 30,19,“0”



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=—40TOO0 STEP 5

1390 PLLOT x-+40,9041.4 xx
—.007 % (ABS x)"2

1400 PLOT x+440,40—.2 xx

1410 NEXT x

1420 FOR x=0 TO 200 STEP
5 .

1430 PLOT x-+40,90+1.4 xx—
.007 xx” 2

1440 IF x<180 THEN PLOT
x+40,40—.2 xx

1450 NEXT x

1460 PAUSE 100

1470 PI,OT 220,130 ;“x”

1480 PLOT 90,40 ;*v”

1490 PAUSE 100

1500 PLOT 45,95 ;“x0”

1510 PL,OT 45,50 voe’

1520 PAUSE 100

1530 FOR x=140TO40STEP —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 PI,OT 80,80 ;“a<0”

1640 P1,OT 80,70 ;“v >0"

1650 PAUSE 100

1660 PI,OT 170,80 ;“a<<0”

1670 PL.OT 170,70 ‘v<<0"

1680 PAUSE 0: CLS

1690 CSIZE 8,16

1700 PRINT AT 0,0 ;“AFILATI
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;“ %”

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

(,,OBLICA®)

In generic este simulati 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 vitezd 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 aceeagi valoare. Se
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constatd cd bdtaia maximd este pentru 45 grade, iar peste si sub
aceastd valoare cu acelagi numér de grade, apar batdi egale.

La concluziile de mai sus se poate ajunge rulind si partea a doua
a programului, in care, pentru o vitezd initiald de 350 m/s si diferite
unghiuri de aruncare se calculeazd bitaia.

10 >BORDER 2: PAPER 6
20 INKH = CES
30 DIM z$(16)
40 FOR 1=1“TO 16
50 READ d
60 LET 28(i)=CHRS d
70 NEXT i
80 CSIZE 16,24
90 PRINT FLASH 1;AT
35 "READY™
100 PAUSE 0: CLS
110 CSIZE 8,16
120 LET ap="ARUNCAREA”
130 FOR i=1 TO 9
140 BEEP .1,RND %30
150 PL,OT 40--i %10,50 ;a$(i)
160 NEXT i
170 LET h$=“OBLICA”
180 FOR i=1 TO 6
190 FOR a=0 TO PI STEP .1
200 >PLOT 7041 x5— (7041 %
*5) x COSE(a),50-4(70+1
%5) % SINE(a) :b$(i)
210 PAUSE, 2
220 PIL,OT OVER 1;7041 x5—
(7041 % 5) x COSE(a),50-+
(704-1 % 5) x SINE(a) ;b$(i)
230 NEXT a

240 PI,OT 1401 % 10,50 ;b$(i)

250 BEEP .1,RND %30

260 NEXT i

270 FOR i=1 TO 16

280 BEEP .1,RND x30

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 %16:“ % ”
380 NEXT i ,

390 >FOR i=1 TO 17

400 BEEP .1,RND %30

410 PLOT 40-+-i £10,60:% % ”
420 NEXT i

430 FOR i=1 TO 5

440 BEEP .1,RND %30

* 450 PLOT 210, 6041 %16;“ x”

460 NEXT i

470 FOR i=1 TO 17

480 BEEP .1,RND %30

490 PLOT 220—1 % 10,140 ;“ x”

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 .2,26

620 BEEP .4,23 BEEP 221

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 3#0;“TRATIECTO-
RIIEE, A 7 CORPURI
ARUNCATE OBLIC CU
ACEEASI VITEZA”

700 FOR x=0 TO 255

7100 FOR a=—PI1/16 TO: PI/2
STEP PI/16

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

T Ty =1 . THEN -PLOT .y
+8

740 NEXT a

750 NEXT x

760 >PRINT AT 0,2, “TRAIEC-

TORIILE SINT PARA-

4 BOLE”

.770 PAUSE, 100

780 PRINT A 2,10; “Al 4-lea

corp-este”

790 PRINT AT 38,12; “aruncat
sub un”

00 PRINT AT 4,10; “unghi de
45 grade”

810 PAUSE 0: CLS
820 CSIZE 8,16

830 LET a$="INCERCATI SA
AFLATI”

840 LET b$=“PENTRU CE
UNGHI DE”

850 LET c¢8=“ARUNCARE
BATAIA ESTE”

860 LET d$=“MAXIMA!”

870 FOR i=1 TO 19

' 880 BEEP .1,RND %30

890 PLOT 20-+i % 10,130;a 8(i)

_ 900 NEXT i

910 FORi=1 TO 18

20 >BEEP .1,RND %30

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

940 NEXT i

9505 ROR: =1 TO 20

960 BEEP .1, RND %30

970 PLOT 151 % 10,90 ;c5(i)

980, NEXT i ¥

990: EOR i=1.T0:-7

1000 BEER .1,RND %30

1010 PLOT 804 x 10,70 ;d5(i)

1020, NEXT 1

1030 PAUSE 300: CSIZE 0

1040 CLS

1050 PRINT
mfs”

1060 PRINT

1070 PRINT
taia. b

1080 PRINT
metrii)”

1100 >INPUT “Introduceti un-
ghiul a=" ;LINE a$

1110 FOR i=1 TO LEN a¥'

1120 IF¥ CODE aH(i)<46 OR
CODE a$ (i) >57 THEN
GO TO 1100

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

1140 NEXT 1

1150 LET a=VAL a}

1160 IF a<0 OR a>90 THEN
PRINT 3# 1; “Unghiul apar
tine [0,90]” : PAUSE 200:
GO TO 1100 -

1170 PRINT = a,1/9.8 %3507 2 %
SIN (a xPI/90)

1180 GO TO 1100

1190 SAVE “Oblica” LINE 10

AT 0,9; “vo=350

“Unghiul a”, “Ba-

“(in- grade)”, “(in
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1.4. ARUNCAREA ORIZONTALA A UNUI CORP

(LORIZONTALA")

In generic este simulati aruncarea orizontald cu ajutorul carac-

terelor din sirul ,,ORIZONTALA”.

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

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$=“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+4i %9
STEP 9

200 LET y=160—110/(110+i %
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+ %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;z8(i)

320 NEXT i

330 FOR y=1 TO 50

340 ROLIL, 7

350 NEXT y

360 FOR i=1 TO 5

370 BEEP .1,RND %30

380 PLOT 21,140—i %16;“ x”

390 NEXT i

400 FOR i=1 TO 18

410 BEEP .1,RND %30

420 PLOT 21+4i%10,60; %>

430 >NEXT i

440 FOR i=1 TO 4

450 BEEP .1,RND %30

460 PLOT 202,60+i % 16;“ 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 PLOT 18,125: DRAW O,
—82

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 .424: 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 FOR i=1TO 175: SCROLI,
7: NEXT i

690 PAUSE 100: CLS

HOIEORE = 1:T0-J5

710 FOR x=1 TO (504-i %40)
STEP 5

720 LET y=160—150/(50-i %
40)" 2 xx* 2

730 LET y1=160—150/(50-}1i %
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 157
SIND ACEST PROGRAM
PUTETI AFLA:”

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

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

310 PRENT. AT 7,51 —=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 hS$(i)<45 OR
CODE h$(i) >57 THEN GO
TO 850

“FOLO- .

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

890 NEXT i

900 LET h=VAI h$

910 PRINTAT 2505 “She=s
h ;umn

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”

1080 PRINTA BRI O 3 == —

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

1030 PRINT AT 1010 siita="";
SOR (2 xh/9.8) ;“s”

1040 >PRINT AT 1,1,,0 “———

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

1060 PRINT AT 14,10; “d="";
vouk SOR (2 xh/9.8); L,m"

1070 PRINT AT 15,9; e

1080 PRINT AT 16,7; “VITEZA
FINALA”

1090 PRINT AT 18,10; “v'=";

(vo"2+42 %9.8 xh) ;
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1100 PRINT AT 19,0; “———  '1120 GO TO 840

——————— 1130 SAVE “Orizontala” IJINE
1110°PAUSE, 0: GLS ' 10

1.5. MISCAREA CIRCULARA UNIFORMA
(,CIRCULARAY)

Caractercle si blank-urile din sirul ,,MISCAREA CIRCULARA
UNIFORMA” se aranjeazd 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-
ratia centripetd), pentru ca in final sd se ceard determinarea acestora
pentru o miscare circulard uniformd simulati. Numdarul de rotatii
se fixeazd de cétre utilizator.

In acest program au fost gencrate caracterele niu, omega si pi.
‘Pentru a dezactiva afisarea in Beta 3.1 s-a folosit instructiunea
KEYWORDS 0. :

10 BORDER 2: PAPER 6 9200 PLOT 401 % 10,20 ;25 i)
20 INK 1: CL$S 210 NEXT i
30 DIM z$(16) 220 PAUSE 100
40 FOR i=1 TO 16 230 BEEP .4,19: BEEP .223
50 READ d : 240 BEEP .428: BEEP .2.26
60 LET z§(i)—=CHRS d 250 BEEP .4,24: BEEP 223
70 NEXT'i ' - 260 BEEP .4,21: BEEP 2023 .
80 CSIZE 16,24 970 BEEP .4,24: BEEP 226
90 PRINT FLASH 1;AT 8,5; 280 BEEP .423: BEEP .2.21
“READY” 290 BEEP .2,21: BEEP .219
100 PAUSE 0: CLS ‘ 300 BEEP' .2,23: BEEP .4,26
110 CSIZE 8,16 310 BEEP .2,26
120 LET a$=“MISCAREA 320 DATA  127,39,56,55,32,76,
CIRCULARA UNIFORMA* 72,67,67,32,67,46,71,79,73,
130 FOR i—1 TO 28 65
140 BEEP .1,RND 30 330 PAUSE 100
150 PLOT 120— 64 % COS 340 CSIZE 0: CLS
(2 %PI/28 %i),100-64 x 350 DEF PROC vector
SIN (2 % PI/28 *i) i2 $(i) 360 DRAW 8,0: DRAW - 3,—2
160 NEXT i 370 DRAW 0,4: DRAW 8,-2
170 PAUSE 50 380 END PROC
180 FOR i=1 TO 16 . 390 DEF PROC sud

190 >BEEP .1,RND %30 400 >DRAW 2,5: DRAW —4,0
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410 DRAW 2,—5

420 END PROC

430 DEF PROC est

440 DRAW (-5,—2: DRAW
0,4

450 DRAW 5,—

460 END PROC

470 DEEF PROC nord

480 DRAW —2,—5:DRAW 40

490 DRAW —25

500 END PROC

510 DEF PROC vest

520 DRAW 5,—2: DRAW 0,4

5301 DRAW 15,22

540 END PROC

550 FOR u=0TO'2 *PI STEP

02

560 PLOT 70450 xCOSE(u),
110-+50 % SINE(u)

570 NEXT u

580 PAUSE 100

590 PLOT 70,110

600 DRAW 49,0: PROC est

610 >PLOT 90;. 105: PROC
vector .

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 PROT 75,132 ‘#r”

680 PAUSE 50

690 PLOT 70,110

700 DRAW —49,0: PROC vest

710 PLOT 40,122 : PROC vector

720 PLOYT 40,119; “r”

730 PAUSE, 50

740" PT/OF70. 1107 DRAW., 0.
—49

750 PROC sud

760 PLOT 58,90 : PROC vector

770 PLOT 58,87 ;

780 PAUSE 100

a »

790 PIL,OT 130,172 : PROC vec-
tor
800 LET a$="r-raza vectoare”
810 LET x=130: LET y=169
820 GO SUB 2350
830 >PAUSE 100
840 PLOT 120,110
850 DRAW 0,40: PROC nord
860 PLOT 122,135: PROC vec-
tor
870 PLOT 122,132
880 PAUSE 50
890 PI,OT 70,160
900 DRAW —40,0: PROC vest
910 PLOT 45,172 : PROC vector .
920 PLOT 45,169; “v”.
930 PAUSE 50
940 PLOT 20,110
950 DRAW 0,—40: PROC sud
960 PLOT 5,95: PROC vector
970" PL,LOT:! 5,92 ; “v”
980 PAUSE 50
990 PL.OT 70,60
1000 DRAW 40,0: PROC est
1010 PI,OT 90,57 : PROC vector
1020 PLOT 90,54 ; “v”
1030 PAUSE 100
1040 PLOT 150,152: PROC vec-
tor
1050 >LET ap="v-viteza”
1060 LET x=150- LLET* y=149
1070 GO SUB 2350
1080 PAUSE 200
1090 LET a$=“PERIOADA
MISCARII CIRCULARE"”
1100 LET y=40: GO SUB 2400
1110 LET aS=“UNIFORME
ESTE INTERVALUIL DE
TIMP”

“ »

1120 LET y=30: GO SUB 2400

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

1140 LET y=20: GO SUB 2400
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1150 LET a$=“CIRCUMFERIN
TA CERCULUIL"”

1160 LET y=10: GO SUB 2400

1170 PRINT ‘AT 4,16; “ ”; AT
Gt es

1180 FOR i=0 TO 15

1190 FOR (j==0; 1@, 15

1200 PRINT AT 1,907 8

1210 NEXT j: NEXT i

1220 >PAUSE 100

1230 FOR u=0 TO 2 xPI STEP
.02

1240 PLOT 7050 % COSE(u),
1104-50 % SINE,(u)

1250 NEXT u

1260 PAUSE 100: LET a$=
“T-perioada”

1270 'LET x=150"LEY y=180

1280 GO SUB 2350

1290 PAUSE 0: GO SUB 2450

1300 LET ap=“FRECVENTA
DE ROTATIE REPRE-
ZINTA” ‘

1310 LET y=40: GO SUB 2400

1320 LET a$=“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-+0, BIN 00000000

1400 POKE i-+1,BIN 00000000

1410 POKE i--2,BIN 00000100

1420 POKE i+3,BIN 00100010

1430 POKE i--4,BIN 00010010

1440 POKE i4-5,BIN 00001010

1450 POKE 1i+6,BIN 00001100

1460 POKE i--7,BIN 00000000

1470 PLOT 150,108; “ON
ERROR”

1480 LET a$="—frecventa”
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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 UN-
GHIULARA REPREZIN-
TA”

1530 LET y=40: GO SUB 2400

1540 LET a$=“UNGHIUL LA

CENTRU DESCRIS”

1550 LET y=380: GO SUB 2400

1560 LET a$=“DE RAZA VEC-
TOARE IN UNITATEA”

1570 LET y=20: GO SUB 2400

1580 >LET a8=“DE TIMP.”

1590 LET y=10: GO SUB 2400

1600 PAUSE 200

1610 FOR u=0 TO.PI/3'STEP
.005

1620 PLOT 70,110

1630 DRAW 49 % COSE(u),49 %
SINE(u)

1640 NEXT u

1650 PAUSE 100

16601 LT 1=2USR> o7

16708 POKE 140, BIN

1680 POKE i-+1,BIN

1690 POKE i-+2,BIN

1700 POKE i+43,BIN

1710 POKE i-+44,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 P1,OT 150,87; “ON”

1770 LET a$="“—viteza”

1780 LET: x=—160E BT 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
VECTORUL, VITEZA
VARIAZA”

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 CENTRUIL CERCU-
LTS

1890 LET y = 20 : GO SUB 2400

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

1910 LET y=10: GO SUB 2400

1920 PAUSE 200

1930 P1,OT 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 PLOT 50, 140 : PROC vector
2000 -PLOT SPA37%, T8 alin PTOT
SRENS D= yine
2010 PAUSE 100

2020 PLOT 130,60 : PROC vector

2030 BLOT 130,57% ¥a i PEOT
138,55 2:81:%m”
2040 LET ab— —acceleratia”

2050 LET x=150: LET y=57

2060 GO SUB 2350

2070 LET a$="“normala”

ZOSOUETL x==190: LET y=30

2090 GO SUB 2350

2100 PAUSE 0: GO SUB 2450

2110 LET a$=“RETINETI
URMATOARELE
REILATII:”

2120 LET y=40: GO SUB 2400
2130 ‘PLOT 10,20: “T”

2140 PLOT 20,20 ; “ON ERROR”
2000 PLOT 3002075 Y==1% v=

3 — Fizica de liceu in limbaj basic
'

2160 PLOT 80,16: DRAW 25,0

21705=PLON 110,20 554

2180 TET 'i=USR “ n’

2190 POKE i+O,BI_N

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 i+6,BIN

2260 POKE, i-+7,BIN 00000000

2270 PLOT 80.25;1 72| 'DPOKF,

£ 5 PLEORO0 4 (55T

PI,OT 130,20 ; “v=t"":

PLAT 55,200 ¢ ONE

BLOTE1684:20 4%

BI;OT 180,20 ; SEPLOT

190,16 “n?

PLOT; 200 2085 =34

210,20; ONH

2320 PLOT 220,24 ;
286:205 4G

2330 PAUbE 0 CLS

2340 >GO TO 2500 @

2350 FOR:!i=1'TO LEN a$

2360 BEEP .1,RND %30

92370 PLOT x—8-1i %8,y :a8(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 xi—8,y;a$(i)

2430 NEXT i

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

2280

2290
2300

““ u

2310 PLOT

2 RIPLOT

”.. 2510 PAUSE 0
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2520 GO SUB 2660
2530 >INPUT “DORITI RELU-
AREA MISCARII?(d/n)” ;

s
2540 IF s8=“d” OR s8< >“n”
THEN GO TO 2520
2550 CLS

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

2570 PAUSE 0

2580 GO SUB 2660

2590 INPUT “DORITI RELUA-
REA MISCARII?(d/n)” ;t8

2600 1F't5= TdMORItR ST L¢q2
THEN GO TO 2550

2610 CLS

2620 PRINT #0; “SA SE AFLE
ACCELERATIA NORMA-
LA, TANGENTIALA SI
TOLAT AR

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 n$

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

2700 I¥ CODE nS(i) =47 THEN
GO TO 2670

2710 NEXT i

2720 LET n=VAIL n$

2730 BRINT AT 21,25 ;1 4nECa®!:
1 et

2740 POKE 23673,0: POKE
23672,0

27680 FOR 1=1 10 27 ¥, STEP
4

2760 LET x=120—60 xCOSE

" ((2 % PI/27 %i))

2770 LET y=1004-60 % SINE
((2 % PI/27 *1))

2780 PLOTP muypfi*x”

2790 PAUSE 6

2800 PLOT OVER 1:x,y;%x”

28H) PRINT AT 200 t=""
USING “00.0”; (256 *
PEEK 23673+PEEK
23672)/50 ; “secunde”

2820 NEXT i

2830 RETURN

2840 SAVE “Circulara” LINE 10

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

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

sit ca martor, iar in apropierea acestuia apare unul identic dar ten-
sionat. Tensionarea se produce dupa ce utilizatorul introduce valoarea
greutdfii folosite pentru intindere. Se mdsoaid alungirea cu ajutorul
unei rigle, apoi instructiunea INPUT cere introducerea ei. Atit greu-
tatea folositd, cit si alungirea misuratd, sint tipdrite intr-un tabel
in care pe ultima coloani apare si constanta de elasticitate, calculatd
la valori intregi. Atentie la unitdfi!

Dupi efectuarea unui numir de 10 determindri se calculeazd media
constantei de elasticitate.
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Se poate constata cd programul a fost in asa fel realizat incit
alungirile rcsortului sd nu ducd la modificarea numdrului de spire,
ei numai la modificarea pasului in functie de greutatea folosita 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$(i))=CHRS$ d

70 NEXT i

80 CSIZE 16,24

90 PRINT AT 8,5;“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 a$+
8 xi—8,y ;aH(i)

160 NEXT i

170 END PROC

180 LET a$=“DETERMINA-
REA CONSTANTEI”,
v=—133

190 PROC a

200 >LET a$=“DE ELASTI-
CITATE, A UNUI” y=113

210 PROC a... .

220 LET a$="RESORT”,
y=93

230 PROC a

240 PAUSE 50

250 LET a$=z8, y=60

260 PROC a

270-BOR 1=1 T 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=1TO 20

. 460 BEEP

350 DRAW 10,0,1.5 xPI

360 NEXT i

370- BOR T=—1 10 12

380 DRAW 0,10,1.5 xPI

390 NEXT i

400 FOR i=1 TO 20

410 >DRAW —10,0,1.5 % PI

420 NEXT i

430 PAUSE 100

440 DATA 127,39,56,55,32,76,
72,61,67,32,67,46,71,79,73,
65

450 BEEP BEEP

BEEP

BEEP

BEEP .2,23

BEEP 2,26

BEEP .2,21

BEEP .2,19

BEEP .4,26

4,19:

AR

470 BEEP .4,24;

480 BEEP- 4,21:

490 BEEP 4,24 :

500 ‘BEER  74.23%

510 BRI 0O oh]

520 BEEP 1.2 93

530 BEEP .2,26

540 PAUSE 100

A50 EOR = MEO75  SCROLT,
T NEXT

560 PLOT 10,170: DRAW 60,0

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>FEOR n=170-14

620 DRAW 0,—5,—1.6 %xPI

630 NEXT n

640 DRAW 0,—10: PLOT 10,
80

650 DRAW 20,0

660 PI.OT 82,170: DRAW 0,
=110

670 DRAW 168,0: DRAW 0,110

2,23
12,26
2,23
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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
—110
740 PLOT
750 PLOT

DRAW 0,

154,170 : DRAW 0,

194,170 : DRAW 0,

250,170 : DRAW 0,
94,168 ;“n”
120, 168; ”G[Nj”
760 PLOT 160,168;"y[m]"
770 PLOT 200,168; “k[N/m]”
780 CSIZE 0O ’
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 g5
840 IF CODE gH(i) <46 OR
CODE g$(i) >57 THEN GO
- TO 820
850 IF CODE g&(i)
GO TO 820
860 NEXT i
870 LET g=VAIL g5
880 IF g<10 OR g>70 THEN
PRINT AT 21,0;” Greuta-
tea apartine [10 70N
890 IF g<10 OR g >70 “THEN
GO TO 820
900 PRINT AT 21,0;

910 PRINT AT 3+4-n,15;g

920 PL(gT 60,170: DRAW O,
o |

930 FOR 1=1.T@"14

940 DRAW 0, —5—1/14 xg,—
(1.5—.002 x g) % PI

- 950 NEXT i j

960 >DRAW 0,80—g-—PEEK

23678

=47 THEN

W, AT
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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 40
DRAW —2,—5

1040 PLOT 45, 84 /2 )

1050 INPUT “Masurati alungi-
rea!”; LINE y8

1080 FOR i=1 TO LEN yS

1070 ITF CODE y$5(i)<46 OR
CODE y3(i) >57 THEN GO
TO 1050

1080 TF CODE y$(i)
GO TO 1050

1090 NEXT i

1100 LET y=VAL, y$

1110 PRINT AT 3+4n,20;y

1120 LET m(n) = gfy .

1130 >PRINT AT 3-n,26;INT
(-5-+g(y)

1140 FOR 1=1 TO 21

1150 PRINT AT i4;

1160 NEXT i

1170 NEXT n

1180 LET s=0

1190 EOR-n—1 40510

1200 LET s=s-4m(n)

1210 NEXT n

1220 CSIZE 8,16

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

l( »”

=47 THEN

“ »

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

1250 PRINT AT 10,7 Fkm ="
s/10 ;“N/m”

1260 PAUSE 0: CLS
1270 GO TO 560
1280 SAVE, “Resort” LINE 10



1.7. CIOCNIREA UNIDIMENSIONALA PERFECT ELASTICA
(,.CIOCUPEL") \

e

Introducind masele a dou# corpuri si vitezele lor inainte de cioc-
nire, calculatorul tipdreste valorile vitezelor dupd ciocnire, precum
si niste sdgeti a cdror lungime este proportionald 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.

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

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

,,Clocnirea nu se preduce!”, iar dacd una din mase are valoarea
© negativd, apare mesajul: ,Nu are sens fizic!”. Mesajul °,,Reveniti
in mecanica clasicd” va invitd sd lucrafi cu viteze mici in, compa-
ratie cu viteza luminii in vid.

10 PAPER 6: BORDER 2
20 INK 1: CLS
30 DIM z$(16)
40 FOR i—1 TO 16
50 READ d
60 LET z§(i)=CHRS d
70 NEXT i
80 CSIZE 16,24 _
90 PRINT FLASH 1;AT 35;
“READY”
100 PAUSE 0: CLS
110 CSIZE 8,16
1120 LET a$=“CIOCNIREA”
130 LET b%=“UNIDIMENSI-
ONALA”
140 LET c$=“PERFECT
ELASTICA”
150 FOR i—1 TO 9
160 BEEP .1,20

170 PLOT 75410 %1,130;a $ (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 ;2 $(i)
340 NEXT i: PAUSE 100
350 FOR i=1 TO 7

37



360 BEEP .1,RND %30

S0 PLOT 80,164=1.%16: £ %

380 NEXT i

390 FOR i=1 TO 19

400 BEEP .1,RND %30

410 PLOT 301 %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 FORi=1 TO 18

480-BEEP .1,RND *x30

490 PLOT 220—i %10,150;“ %"

500 NEXT i

510 PLOT 27,155 : " DRAW "0,
150

© 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 BEEP

570 BEEP BEEP

580 BEEP BEEP: .2,23

590 BEEP BEEP| .2:23

600 BEEP BEEP” .2

610 BEEP BEEP .

620 BEEP BEEP .

630 BEEP .2 23: BEEP .4,26

640 BEEP 226

650 >PAUSE 10)

660 FOR i=1 TO' 175

670 SCROLI, 7

680 NEXT i

4,19~
4,28 :
4,24 :
421%
4,24 ;
4,23
2,29 :

2,23
2,26

690 PRINT AT 2, “) “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=2Lv62”
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750 PLOT 76,31 : DRAW 1030°

760 PLOT 76,48 ; “ml.vol4+m2.
vo2”

770 PLOT 108,30 ; “m1-+m2”

780 PATSE 0: CI.S

790 PRINT AT 1,2; “Notati pe
tabla si apoi analizati wur-
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; “ml<
m2 ;vol >0 ;v02=0”

840 PRINT TAB 4; “4ml1=0;
m2>0;vol >0 ;vo2=0"

850 PRINT TAB 4; “5)ml1>0;
m2=0 ;vol>0;vo2=0"7 .

860 PRINT TAB 4; “6)ml1>0;
m2 >0; vol <vo2”

870 PAUSE 0: CLS

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

890 INPUT “Introduceti 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 145;4ml="
215l Mgy 7 g

960 PAUSE 50

970 CIRCLE 65,125,4

980 INPUT “Introduceti m2
in kg”; LINE m$

990 FOR i=1 TO LEN m$

1000 ITF 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 ko

1050 PAUSE 50

1060 CIRCLE 195,1254

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

1080 IF m1<0 OR m2<0

~ THEN PAUSE 0
1090 >IF ml<0 OR m2<0
. THEN RUN 880

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

1110 FOR i=1 TO LEN v$

1120 IF CODE v$(i)<45 OR

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

1130 IF CODE v$(i)=47 THEN
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

210 NEXT i

1220 LET vo2=VAL v $

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

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

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

1270 IF vol<<=vo2 THEN
PRINT 40; 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 51;“~"

1330 NEXT i

1340 PAUSE 50 -

1350 PRINT AT

. CIOCNIRE”

1360 PAUSE 50

1370 >PRINT AT 74; “ml=";
mils=“ke?

1380 PAUSE 50

1390 CIRCLE 65,35,4

1400 PAUSE 50

1410 PRINT AT 7,20; “m2="
m2; “kg”

1420 PAUSE 50

1430 CIRCLE 195,35,4

1440 PAUSE 50

1450 LET v1=2 x (m1 %vol4m2
*xvo2)/(ml14-m2)—vol

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

1470 PRINT AT 10,0; "vl=";
INT (v1 %1000)/1000 ;
I‘m/SJ!

1480 PRINT' AT 10,16 ;“v2=";
INT (v2 %1000)/1000 ;“m/s”

1490 LET d01=0: LET d02=0:
LEL d1=0:"TEMI2=0

1500 IF ABS vol >=ABS vo2
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=>55 x ABS vo2/ABSvol

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

1530, LF-.d01 =55 THEN LET
d2=55 x* 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

o) Vo2

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

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

1580 IF ABS vl1>=ABS vol
AND ABS vl >=ABS vo2
AND ABS vl>=ABS v2
THEN LET ‘d1=55

1590 IF d1=55 THEN LET
d01=55 x 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 x ABS ' v2/ABS : vl

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

1630 IF d2=55 THEN LET
d01=55 x* ABS vol/ABS v2

1640° T d2-==55" * THEN LET
d02=55 % ABS vo2/ABS v2

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

1660 IF vol>0 THEN GO SUB
1750

1670 IF vol<0 THEN GO SUB
1770

1680 IF vo2 >0 THEN GO SUB
1790

1690 IF vo2<<0 THEN GO SUB
1810

1700 IF v1>0 THEN GO SUB
1830

1710 IF vl<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
d01,0: DRAW —5,2:
DRAW 0,—4: DRAWS5,2

1760 RETURN

1770 PLOE 60,125 ' "DRAW
—d01;0: DRAW (5,—2:
DRAW 0,4: DRAW —5,

—2

1780 RETURN

1790 PLOT 200,125: DRAW
d02,0:© DRAW = —52:

DRAW 0,—4: DRAW 52

1800 RETURN

1810 PLOT 190,125 :
DRAW —d02,0: DRAW
5,—2: DRAW 0,4: DRAW
L5 90 e

1820 RETURN

1830 PLOT 70,35: DRAW d1,0

1840 DRAW —5,2: 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
(.OSCILATIE")

- Dupd o prezentare a ecuatiilor elongapel vitezei si acceleratiei,
este simulatd miscarea oscilatorie armonici, reprezentmdu se simul-
tan graficul dependentel elongatiei de tlmp

Pentru o miscare oscﬂatone armonica simulatd se cer o serie de
mirimi fizice cum ar fi: frecventa, perioada, amplitudinea, viteza
maxima, acceleratia maximi ete. Utilizatorul introduce numdirul de
oscilatii ce doreste a fi executate, iar calculatorul afigseazd timpul
scurs pentru executarea acestor oscilatii. Pentru masurarea unor
distante (a amplitudinii), elevii vor folosi o rigla.

La un anumit nivel, asteriscul nu este sters pentru a se putea
observa cd in apropierea pozitiei de echilibru distantele sint mai
mari, scdzind pe misura apropierii de extremititile cursei.

10 BORDER 2: PAPER 6

20 ENIC TS CT S

30 DIM z$(16)

40 FOR i=1 TO 16

50 READ d

60 LET z5(i)

70 NEXT i

80 CSIZE 16,24

90. PRINT FI,ASH 1;AT 3,5;
“READY”

100 PAUSE 0: CLS

110 CSIZE 8,16

120  HOR t=08F0.2" STEP 05

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

140 PAUSE 5

150 PLOT OVER 1;5,87487 x
SINE((PI xt)); “MISCA-
R:EA”

160 NEXT t

170 BEEP .02,40

=CHR$ d

180 PLOT 5,87;
190 PAUSE 100
200 >FOR ‘t=0" TO 2 SIEP

“MISCAREA”

05

210 PLOT 80,8787 % SINE
((PT %t));  “OSCILATO-
RIE”

220 PAUSE, .5 -
230 PLOT OVER 1;80,87+87 %

SINE((PT *t)); “OSCILA-
TORIE”

240 NEXT t

250 BEEP .02,40

260 PLOT 80,87; “OSCILATO-

RIE”
270 PAUSE 100
280 FOR t=0 TO 2 STEP .05
290 PI,OT 180,87-+87 * SINE
((PI *t)) ; “ARMONICA”
300 PAUSE 5
310 PLOT OVER 1;180,87+
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87 x SINE((PI xt)) ; “AR-
MONIGA”

320 NEXT t

330 BEEP .02,40 : %

340 PLOT 180,87 ; “ARMO-

- NICA>

330 PAUSE 50

360 FOR i—=1 TO 16

370 BEEP .1,RND %30

380 >PL,OT 4041 %10,60;
z5(i)

‘390 NEXT 1 -

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:

460 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 REVYWORDS 0

560 LET i=USR “o”

570 POKE i-+0,BIN 00000000

580 POKE, i+1,BIN 00000000

BEEP
BEEP
BEEP
BEEP
BEEP .2,26
BEEP 221
BEEP 2,19
BEEP 4,26

2,23
2,26
it

590 >POKE i+4-2,BIN 00100100 -

600 POKE i-13,BIN 01600010

610 POKE i4-4,BIN 01000010

620 POKE 1-5BIN 01011010

630 POKE i-4-6,BIN 00100100

640 POKE, i4-7,BIN 00000000

650 PRINT AT 1,5; “Eecuatiile
oscilatorului”

660 PRINT AT 3,8; “liniar ar-
armonic :”
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A

B670- PRINT " ATE 5, k1%
sin- ON t”

“y=A.

680 PRINT AT 7;11; “v=ON

A.cos ON t”

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

700 PF, O 120, 38 2592 4

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 :
A TOSA

790 DRAW 2,—5: DRAW —4,0

800 DRAW 2,5

810 PAUSE 100

820 PI.OLFLASH 18,175y

830 PROC sun

840 PLOT ELASH 0:6;175;

“_o»

DRAW 0,

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 'FLLASH 1;224,75;
“t(s) 3»
910 PROC sun
920 PLOT FLASH 0;224,75;
“t(s) »
930 PAUSE 100
940 PRINT FLASH 1;
AT 0,12 “y=—Asin, ON t”
950 . PROC, sun
960 >PRINT FLASH O0;;AT
0. 125 Sy =Asslna BNt
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 % (t+1))

1010 PLOT 6,y149; “ %

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

1030 PLOT 20-+t,y

1040 DRAW 1,yl—y

1050 PRINT AT 4,26; USING
“00.0”; (PEEK 236724
256 x PEEK 23673)/50

1060 PAUSE 5

1070 PLOT OVER 1;6,y1+9;

1080 NEXT t

1090 PI,OT 6,89; “ x

1100 INPUT  “Doriti
(d/n)”; s5

1110 IF S"S—“d" OR 88< > '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 maxima!”’

1230 PAUSE 0; CLS

1240 PRINT AT 0,2;. “Aflati
perioada, frecventa si pulsa-
tia miscarii osdilatorii!”

IZSO >INPUT “Cite oscilatii do-
rifi?” ; LINE n$

1260 FOR 1=10100 LEN n$

reluarea ?

“Deter-

“Deter-

“Deter-

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$="d” OR a$< >“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 ATLR A7 " un
oscilatii”
1440 GO SUB 1470
1450 PAUSE 0
1460 STOP
1470 POKE 23672,0: POKE
= 236730
1480 FOR =0 10 238 STHP

1490 PLOT 127+119*sm£
((PI *t—PI/2)), 120 ;

1500 PLOT 127+119*SINE
((PI xt—PI/2)), 100; “ ¥

1510 PLOT OVER 1; 1274119 %
SINE((PI *t—PI/2)), 100;
‘“ * »



1520 >PRINT

INT-EEH) A bt
USING “00.0”; (PEEK
236/24—2‘6 * PEEK 23673)
1505 seeunde 3

1530
1540
1550

NEXT t

RETURN

SAVE, “Oscilatie” LINE
10

1.9. COMPUNEREA OSCILATIILOR PARALELE

(.COPA")

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

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

Ultimul exemplu depdseste putin nivelul manualului, referindu-se
la compunerea a doud oscilatii de frecvente aproplate adica la feno-
menul bdtdilor.

Pentru a mdirii viteza de execufie a graficelor s-a folosﬁ: functia
predefinita SINE, din Beta 31

180
190
200
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BORDER 2: PAPER 6

INE 1 =EES

DIM z$(16)

FOR i=1 TO 16

READ d

LET z$(i)=

NEXT 1

CSIZE .16,24

PRINT KEASH I

3.5 “READY.”

PAUSE 0: BORDER 4

€15

CSIZE 8,16

PLOT 0,50; “Program :”

FOR x=0 TO.70

PLOT x,130; “COMPUNE-

REA”

NEXT x

FOR “==116"TO S50 STEP
—1

PLOFOFO-E”

NEXT y

BEEP .08,30

CHRS d

Ar\
&

210

220 >PLOT x, 110;

230
240

250
260
270
280

B

370

380

FOR x=0 TO 78

“OSCILA-

TIIT OR*

NEXT x

FOR y=94 TO 50 STEP

—1

PLOT, 78,y 0

NEXT y

BEEP .08,30

FOR x=0 TO' 86

PLOT x,90 ;“PARALELE”

NEXT x

FOR y=176'TO 150 STEP
—1I

PLOT 86,y “PA’}

NEXT vy

BEEP .08,30

PAUSE 100

PLOT 96,25 ;z$

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

72,67,67,32,67,46,71,79,73,

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 SCROLI, 7

510 NEXT i

520 CLS

530 KEYWORDS 0
540 LET i=USR “o”
350 POKE i-+0,BIN
560 POKE i-1,BIN
570 POKE i42,BIN
580 POKE i+43,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
650 POKE i+2BIN 01010010
670 POKE i+3,BIN 01010010
680 POKE i-+4,BIN 01010010
690 POKE i+5BIN 00111100
700 POKE i+6,BIN 00010000
710 POKE i-+7,BIN 00010000
720 LET i=USR “p”
730 POKE i+0,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 00010010
800 POKE i-7,BIN 00000000

810 ' PRENTIUTEAR 854 yl==all
sin(ONt4+FILL 1)”

BEEP .
BEEP .
BEEP |
BEEP. |
BEEP .
BEEP .2,
BEEP .
BEEP .4,26

00000000
00000000
00100100
01000010
01000010
01011010

00000000
00000001
00111110
01010010
00010010
00010010

820 PRINT TAB 15; FLASH 1;

830 PRINT TAB '8; “y2-a2.
sin(ONt+FILT, 2) 2

840 PRINT TAB 15; FILASH
1 “ »

850 >PRINT TAB e A
sin(ON t + FILL)”

860, PRINT. i v@e= i Bami s =
870 PRINT AT 7,0: “Unde:
a=al--a2-}-2.ala2cos

(FILL 2—FILL, 1)”

880 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; “al.sin FILI,

. 14a2sin FILI, 2”

940 PLOT 68,19; “al.cos FIL1L,
14-a2.cos FILI, 2”

950 PAUSE 0: CLS

960 PRINT AT 3,10; “Dacu
FILI, 2—FILI, 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! 40; ! “OSCILATII

DE AMPLITUDINI - DI-
FERITE, FRECVENTE
EGALE, FAZE EGALE”
1010 PRINT FLASH 1;AT3,15;
SEFIAL BIR TS
1020°LET al:la aZ_IO £1=10,
122101=0
1030 GO SUB 1460
1040 PRINT FLASH 0; AT
3,15 64 AT 15,157 08
1050 PAUSE 0: CLS
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1060 PRINT AT 2,10; ,,Daca
FILI, 2—FILI, 1 =
DPOKE”

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 FILLASH 1 AT 3 15;
“od.” - AT 6,15

1130 LET {=—PI

1140 GO SUB 1460

1150 PRINT FLASH 0; AT
8183+ PSAT 8115 ="

1160 PAUSE 0: CLS

1170 PRINT #0; “OSCILATII

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

1180 PRINT FLASH 1; AT
8 15 Y AT 6 AT ="

11904 B 152=15

1200 GO SUB 1460

1210 PRINT FLASH 0; AT
F 5 R A TV B RN

1220 PAUSE, 0: CLS

1230 >PRINT AT 29;
P2 FI1LT, 1=
DPOKE/2”

1240 PRINT AT 48;
latiile sint”

1250 PRINT AT 6,10;
raturaf)

1260 PRINT AT 8,10; “=
al+4a2”

“Daca

“oscila-
“in cvad-

>a=

16

1270 PLIOT 112,55;%“2"
1280 PLOT 144,55 ;“2”
1290 PLOT 178,55 ;“2”
1300 PAUSE 0: CLS :
1310 PRINT #0; “OSCILATII
DE AMPLITUDINI DI-
FERITE, FRECVENTE
EGALE, IN CVADRAT-

URA”

1320 PRINT FLASH I3 AT
3,16 ;

1330 PRINT FLASH 1; AT
6,16 ;

1340 LET a2—10, f——PI/2

1350 GO SUB 1460

1360 PRINT FLASH 0; AT
3,16, f¢+:: ,AT 6,16, “__n

1370 PAUSE 0: CLS

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

1390 PAUSE, 0: CLS

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

1410 PRINT FLASH 1; AT
8,15 “+¥; AT 6,15; ="

1420 LET £=0, t2=13

1430 GO SUB 1460

1440 PRINT FLASH 0; AT
3,15 ; v 4= PAT BAS L Ve

1450 PAUSE 0: STOP

1460 FOR x=40 TO 215

1470 LET y=150-+}2al % SINE
((x/t1 % PI))

1480 LET y1=150+al xSINE

C ((®41)/t1 % PI))

1490 LET z=1004-a2 xSINE
((x/t2 % PI+1))

1500 LET z1=1004-a2 % SINE
(((x+1)/t2 % PI-+f))

1510 >PLOT x,y: DRAW 1,
yEg



1520 PLOT x,2: DRAW 1,iz1—z 1540 NEXT x
1530 PLOT x,y+2z-—200: DRAW 1550 RETURN
1,yl-4-zl—y~z 1560 SAVE “Copa” LINE 10

1.10. OSCILATII AMORTIZATE
(,AMORTIZATE")

girul ,,OSCILATII AMORTIZATE"” executd in generi¢ o migcare
oscilatorie amortizata, dupa. care este datd expresia matematici care
descrie oscilafia armonicd amortizatd §i semnificafia fizicd a médrimi-
lor. In tlmp ce asteriscul descrie o miscare armonici amortizatd in
lungul axei OY, se reprezintd graficul y = f(¢), in cazul ciruia este
stiut ca amplitudinea scade exponential cu timpul.

10 BORDER 2: PAPER 6 260 DATA '127,39,56,55,32,76,
20 INK 1: CLS 7z 67,67,32,67,46.71,79,73,
30 DIM z$(16)

40 FOR i=1 TO 16 270 PAUbE 100

50 READ d < 280 BEEP .4,19: BEEP .2,23
60 LET z$(i)=CHRS d - 990 BEEP .4,28: BEEP 226
70 NEXT i 300 BEEP ".4,24: BEEP 223

- 80 CSIZE 16,24 310 BEEP .421: BEEP .2.23
90 PRINT FLASH 1:AT 3,5; 320 BEEP .4,24: BEEP 226

“READY” 330 BEEP .4,23: BEEP 221

100 PAUSE 0: CLS 340 BEEP .221: BEEP 219
110 CSIZE 8,16 350 BEEP .2,23: BEEP .4.26
120 LET a$=“OSCILATII 360 BEEP .2,26
./ AMORTIZATE” 370 PAUSE 100
130 FOR i=1 TO 20 380 FOR i=1 TO 175

‘140 BEEP .1—i %.005,40—i 390 SCROLL 7
150 LET a=77 *EXP(—.17%i) 400 NEXT i
160 PLOT 10410 %i,87 ;a8 (i) 410SLET ¢8="IN 'CAZUL
170 ROLIL 7,a: PAUSE 10 OSCILATIILOR”

180 ROLL 6,2 xa: PAUSE 10 420 FOR i=1 TO 21
190 ROLL 7,a 430 BEEP .1,RND %30

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

210 >PAUSE 50 450 NEXT i

220 FOR i=1 TO LEN 2% 460 LET dS=*“AMORTIZATE,

230 BEEP .1,RND %30 AMPLITUDINEA” *

240 PLOT 28--i % 10,60 ;25(i) 470 FOR i=1 TO 23

250 NEXT i 480 BEEP .1,RND %30

47



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

500 NEXT i

510 LET e$=“SCADE EXPO-
NENTIAIL CU”

520 FOR i=1.TO 20

530 BEEP .1,RND %30

540 PLOT 1010 xi, 90;e$(i)

550 NEXT i

560 DEF PROC sun

~ 1570 FOR\i=1 TO.3

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

590 >NEXT 1

600 END PROC

610 LET {$=“TIMPUL”

620 FOR i=1 TO:6

630 BEEP .1,RND %30

640 PLOT 80-i%10,70;

650 NEXT i

660 PAUSE 100: CLS

670 KEYWORDS 0

680 ILLET 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=TUsR.pT

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-}5,BIN 00010010

840 POKE i+46,BIN 00010010

850 POKE i--7,BIN 00000000

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

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

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

890 PLOT 90,128; “—ALTER
t”

900 PLOT 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 =PRINTIFDABFEG: L Te=
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 PLOTFI.AS8H0:5175;

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
OSCILATIILLOR AMOR-
TIZATE”



1160 >PAUSE 100 s 1228
1170 FOR t=0 TO 230 1230
1180 LET y1=80--70 *x EXP

(—.017 % (t41)) *COS ((t+ -

1)/15 % PI) 1240
1190 PLOT 6,y14-9; “ x” 1250
1200 LET y=80--70 x EXP 1260

(—.017 xt) xCOS (t/15 % PI) ¥
1210 PLOT 20+t,y: DRAW 1, 1270

yhEy

4 — Fizica de liceu in limbaj basic

PAUSE 5

PLOT OVER 1;6,y1+9;
g 2 : "

NEXT t

PLOT 6,89; “ x”

PAUSE 0: STOP

SAVE “Amortizate” 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 functiei predefinite RND, sint puse in evidenti tra-
iectoriile rectilinii ale unei molecule de gaz, in prima parte a progra-
mului pentru o temperaturd 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 ILa prima adresd se giseste abscisa
ultimului punct plot-at, iar la a doua ordonata ultimului punct plot-at.

10 BORDER 2: PAPER 6
20 INK 1: CLS
30 DIM z5(16)

40 FOR i=1 710 16

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

80 CSIZE 16,24

90 PRINT FLASH 1;AT 35;
*READYY

100 PAUSE 0: CLS

110 CSIZE 8,16

120 LET a3="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 ;28(i)

170 BEEP .05,30: PAUSﬁ 20

180 PLOT OVER 1;x,y;a8(i)

190 NEXT n

200 PLOT 35+1i %20,120 ;a%(i)

210 >NEXT i

220 LET bS=“TERMICA”

ZBDIEORYi=1 TO 7

AOFFOR n=1"TO 5

250 LET x=INT (RND £217)
y=16-LINT (RND * 159)

260 P1OT OVJﬁ,R 1,;x,y;b5(1)

270 BEEP .05,30

280 PAUSE 20

290 PI,OT OVER 1;x,y;b3(i)

300 NEXT n

310 PLOT 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+i % 10,80 :z8(i)

370 NEXT i

380 PAUSE 50

390 FOR i=1 TO 6

400 BEEP .1,RND %30

410 PLOT 40,156—i % 16;  x”

420 >NEXT i

430 FOR i=1 TO 17

440 BEEP .1,RND 30

450 PLOT 40-+i%10,60; x*

460 NEXT i

470 FOR i=1 TO 5

480 BEEP .1,RND %30

490 PLOT 210,60+i%16; “ %”

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,
65

590 PAUSE 100

600 BEEP .4,19:

610 BEEP .4.28: BEEP

620 BEEP .424: BEEP

630 >BEEP .4,21: BEEP

640 BEEP .4,24: BEEP

' 650 BEEP .4,23: BEEP

660 BEEP .2,21: BEEP

670 BEEP .2,23: BEEP

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
221
2,19
4,26

730 LET a$="MOLECULELE
ORICARUI CORP,”

740 FOR i=1 TO 25

750 BEEP .1,RND %30

760 PLOT 171 #8,150 ;a (i)

770 NEXT 4

780 LET b$=“INDIFERENT
DE STAREA LUI DE”

790 FORYT=1 ‘1027

800 BEEP .1,RND %30

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

820 NEXT i

830 >LET c¢$=“AGREGARE,
SE AFLA INTR-O”

840 FOR11==1-T023

850 BEEP .1,RND %30

860 PIOT 271 %8,110 ;cH(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%8—3,90;d$() :
NEXT i

920 LET e$=“NUMITA MIS-
CARE TERMICA”

930 FOR i=1 TO 22

940 BEEP .1,RND %30

950 PLOT 37+4i %8,70 ;e B(i)

960 NEXT i

970 LET fH=“(SATJ AGITA-
TIE TERMICA)”

980 FOR i=1.TO 22

990 BEEP .1,RND %30

1000 PLOT 27-4-i %8,50 (1)

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-i %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-
RIT.M

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 x%255),
INT (RND x 175)

1240 FOR i=1 TO 40

1250 BEEP 0530

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 tipareste enuntul legii, expresia ei matematicid si 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 z$(i)=CHRS d

70 NEXT i

80 CSIZE 16,24

90 PRINT FLASH 1:AT 3,5;
1 “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$=“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 ;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;“ % ”
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+4i % 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: PLOT 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 -
90 BEEP .4,19:

‘300 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; 2O, 175

600 SCROLIL 7

610 NEXT 1

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 ap="“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$="“t=constant”,
=70

750 PROC sir

760 LE'IS‘OaSp—— m=constant”,

770 PROC sir

780 PAUSE 0: CLS

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

800 PROC sir

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

820 >PROC sir '

830 LET a$=“temperatura con-
stanta wvariaza”, y=110

840 PROC sir

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

860 PROC sir

870 LET a$="“gazului.”

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=“"—————— g8
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

,y=70
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1050 DRAW —3,—5: DRAW 1180 PRINT AT 5,17; “p=£(V)”

6,0: DRAW —3,5 1190 PAUSE 100
1060 PAUSE 100 1200 >PRINT FLASH 1 ;AT
1070 DEF PROC sun 9,26;“V”
1080 FOR i=1"T0O-3 1210 PROC sun
1090 BEEP .2,30: BEEP .2,35: 1220 PRINT FLASHO;AT9,26;
BEEP .2,40 AN
1100 NEXT i 1230 PAUSE 100
1110 END PROC 1240 FOR x=307T0 205 STEP .2
1120 PRINT FLASH 1;AT 0,1; 1250 PLOT x,4800/x
“pr 1260 NEXT x
1130 PROC sun 1270 PRINT AT 1,15; “Izoter-
1140 PRINT FLASH 0;AT 0,1; ma”
“p 1280 PRINT AT 28; “(hiper-
1150 PAUSE 100 bola echilatera)”
1160 PRINT AT 10,1 ;::40” 1290 PAUSE 0: STOP
1170 PAUSE 100 - 1800 SAVE “BOYLE” LINE 10

2.3. LEGEA GAY-LUSSAC
(.GAY")

Sint date toate formuldrile din manual ale legii Gay—Lussac,
expresiile lor matematice, semnificatia fizicd a marimilor, apox repre-
zentdrile grafice pentru P =2 st =

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 6 140 BEEP .1,RND %30
20 INK 1: CLS 150 PLOT 65+i %20,120 ;a8 (i)
30 DIM z§(16) 160 NEXT i
40 FOR i=1 TO 16 170 LET b$="“GAY —
50 READ d LUSSAC”
60 LET z$(i)=CHR$ d 180 FOR i=1 TO 10
70 NEXT i , 190 BEEP .1,RND %30
80 CSIZE 16,24 200 PLOT 70-+i % 10,100 ;b$ (i)
90 PRINT FLASH 1;AT 3,5; 210 NEXT i
“READY” 220 >PAUSE 100
100 PAUSE 0: CLS 230 FOR i=1 TO 16
110 CSIZE 8,16 240 BEEP .1,RND %30
120 LET a$=—“LEGEA” 250 PLOT 40-Fi 10,80 ;2 (i)
130 FOR i=1 TO 5 , 260 NEXT i
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270 PAUSE 50

280 FOR-i=1 TO 6

290 BEEP .1,RND %30

300 PLOT 40,156—1 % 16;“ x”
310 NEXT i

320 BOR i=—1-TO-14

330 BEEP .1,RND %30

340 PLOT 40+i % 10,60;“ x”
350 NEXT i

360 FOR i==1"T0'5

370 BEEP .1,RND %30

380 PLOT 210 ,604-1 * 16;“

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

450 BEEP BEEP

500 BEEP BEEP

510 BEEP .4,24: BEEP

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

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

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

550" BEEP .2.21: BEEP: 2,19

- 560 BEEP .2,23: BEEP .4,26

570 'BEEP' .2,26

580 PAUSE 100 CLS

590 PRINT TAB 6;
GAY—LUSSAC”

600 PRINT '

610 PRINT TAB 12;

620 PRINT *

630 >PRINT TAB 2, “legea
transformarii izobare”

640 PRINT '

4,19
. 28

2,23
2,26
2,23

“Legea

650 PRINT TAB 9; “p=con-
stant”

660 PRINT '

670 PRINT TAB 9; “
stant”

680 PAUSE 0: CLS

690 KEYWORDS 0

700 LET i=USR “a”

710 POKE, i+40,BIN 00000000

720 POKE i--1,BIN 00000010

730 POKE i+4-2,BIN 00110100

740 POKE i--3,BIN 01001000

750 POKE i+4,BIN 01001000

760 POKE i+5,BIN 01001000

770 POKE i+6,BIN 00110110

780 POKE i+47,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)/

ALTER, t"

870 PRINT TAB 87

m=con-

880 PRINT '

890 PRINT “Unde:’

900 PRINT “V=volumul la
temperatura t”

910 PRINT “Vo=volumul ga-
zului la O 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;’ e

1010 PRINT TAB 8;
(14+ALTER t)”

1020 PRINT TAB 8; “———

N =iVo

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.
AL TERO.E

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=Xel-
vin”

1110 PAUSE 0: CLS

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

1130 PRINT '

1140 PRINT ‘TAB: 45 “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; “————

2

1170 PRINT TAB 8; “V/T—
constant”

1180 BRINT /TAR 8 IOl

1190 PAUSE 0: CLS

1200 PLOT 10,20 : DRAW 230,0

1210 >DRAW —5,—3: DRAW
0,6: DRAW 5,—3

1220 PLOT 100,10 : DRAW 0,150

1230 DRAW 3,—5: DRAW
—6,0: DRAW 3,5

1240 PRINT AT 1,6;“V(m"3)”

1250 PRINT AT 1,16;“V={(t)~

1260 PRINT AT 10,24 ;“t(grdC)”

1270 PRINT “AT 10,145 50 Vi,

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 PI,OT 10,20 : DRAW 220, 0

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

1410 PLOT 30,10: DRAW 0,150

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 10,265 “I(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)”
1530 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 marimilor, apoi reprezentdrile
grafice pentru p = f(t) 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 3,5;

“READY"” tiisis

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 ;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; % ”

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+ % 16;“ %"

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

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 '’ g

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 i+4-0,BIN 00000000

770 POKE i-+1,BIN 00000000

780 POKE i-+4-2,BIN 00011100

790 POKE i+43,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 *4

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=npresiunea 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; “Presiunea
unui gaz perfect mentinut
la volum constant creste
liniar cu temperatura.”

1040 PRINT '

1050 PRINTI'TAB 10; *————

1060 PRINT TAB 10; “p=po
(14+BLANK t)”
1070 PRINT TAB 10; “

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 stare
a sa, este direct proportio-
nala cu temperatura abso-
luta.”

1110 PRINT *



1120 PRINT: i PAB:» 104 “ps&
BLANK .po. T” g

1130 PRINT “Unde:”

1140 PRINT “T=temperatura
absoluta”

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

1160 PRINT “K=ZXelvin”

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 I TAB 7 ;

1230 PRINT TAB 7;
constant”

1240 PRINT TAB 7;' "

»

“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; * _f(t)”
1320 PRINT AT 10,25 ; “t(grdC) d
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 xix

1390 NEXT x

1400 PRINT AT 6,9;“po”

1410 PRINT AT 10,0;“—273,15
grdC”

1420 PRINT AT 5,20; “Izocora”

1430 PRINT AT 6,19; “(dreap-

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;“0Q”

1510 PRINT AT 10,26 ;“T(K)”

1520 FOR x=30 TO 60 STEP 5

1530 PLOT x,13/19 xx

1540 NEXT x

1550 >FOR x=60 TO 220

1560 PLOT x,13/19 xx

1570 NEXT x -

1580 PRINT AT 4,8;“p=1{(T)”

1590 PRINT AT 6,19; “Izocora”

1600 PI){INT 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 cildurd de la sursa caldd, respectiv se cedeazi
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cdldurd sursei reci. Lipsa sdgetfilor indici 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;
“READY"
100 PAUSE 0: CLS
110 CSIZE 8,16
120 LET a$—"“CICLUL”
130 FOR i=1 TO 6
140 BEEP .1,RND %30
150 PLOT 56--i %20,120 ;a$ (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+i % 10,80 ;2$(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;“ %
350 NEXT i
360 FOR i=1 TO 5
370 BEEP .1,RND %30
380 PLOT 210,60-i % 16; % ”
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 .2,26

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 SCROILIL, 7

600 NEXT i

610 IF CODE z$H(13)< >71°
THEN NEW

620 CL S ;

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
740 PROC sun
750 PLOT FLASH 0;15,170;

P )

1515,170';

760 PAUSE 100

770 PLOT 30,50 : DRAW 225,0 .

780 DRAW —5,2: DRAW 0,
—4: DRAW 5,2
790 PAUSE, 100

800 PLOT FLASH 1;24545;-

(‘VJ’

810 PROC sun

820 >PLOT FLASH 0;245,45;
u‘/yn

830 PAUSE 100

840 PLOT 200,40: DRAW

—171,0

850 DRAW 0,—30: DRAW
170,0

860 PLOT 200,41: DRAW
—171,0

870 DRAW 0,—32: DRAW
171,0

880 PAUSE 100

890 PL,OT 165,170 ; “CICLUL”

900 PI,OT 185,155 ; “CARNOT”

910 PAUSE 100

920 PBEOT: 35,163 ;

930 PAUSE 100

940 PLOT 10,40;“Q1”

950, BUSE, 100

960 PLOT OVER 1;10,25:
DRAW OVER 1; 30,0

970 DRAW OVER 1;—5,2;:
DRAW OVER1;0,—4:
DRAW OVER 1:52

980 PAUSE 100 ’

990 RPLOT: 10:205

1000 PAUSE 0

1010 PL,OT 50,39

1020 >DRAW 0,—28:

_ 8,0

1030 DRAW 0,28: DRAW —8,0

{ll)!

uTl ”

DRAW

1040 FILI, 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)]
N (14/5))
1080 I,F 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 TF 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 1;5,2

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 SCROLI, 5;48,39;20,2Y

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 TF 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 IF x< =80 THEN PAUSE
10

1350 1F x< =80 THEN PLOT
x,8000/x

1360 IF x=60, THEN - PLOT
35,125 ; (D=0"

1870 NEXT x

1380 I:AUSE 0

1390 INPUT “Doriti reluarea ?
(d/n)”; s$

1400 IF s$<> “n” THEN GO
TO 620

1410 CLS

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

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

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

1450 KEYWORDS 0

1460 LET i=USR “e”

1470 POKE i+0,BIN (00000000
1480 POKFE i4-1,BIN 00000000
1490 >POKE i--2,BIN 01011000
1500 POKE i-3,BIN 00100100
1510 POKE, i-+4,BIN 00100100
1520 POKE i-}+5,BIN 00100100
1530 POKE i}-6,BIN (00000100
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1540 POKE i+47,BIN OOOOOIOO

1550 PRINT AT 5,11; “ELSE
=1—T2/T1%s

1560 PLOT 80,100: DRAW 0,
—30

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

1590 PRINT AT 7,1; *“unde:”
16000 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 "I1“
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
1730 DRAW OVER 1:5,2
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 1:5,2

1810 DRAW OVER 1:0,—4.

1820 DRAW OVER 1;-52

1830 RETURN

1840 SAVE “CARNOT” LINE 10



2.6. MOTORUL OTTO
{OTTOT)

Intr-un cilindru prevdzut cu o supapi de admisie, o supapi de
evacuare si o bujie, s¢ deplaseazd pistonul motorului. Simultan cu
deplesarea pistonului se reprezinti grafic p = f(V), adicd ciclul dupid
care functioneaza motorul Otto. Instructiunea FLLASH pune in evi-
dentd momentul in care intre electrozii bujiei apare scinteia electricd
necesard aprinderii amestecului carburant. Supapa de admisie se
deschide in timpul admisiei, respectiv cea de evacuare in timpul eva-

cudrii gazelor.

In partea finalf a programului se di expresia randamentului,
cu ajutorul cdreia se pot rezolva probleme in care este dat exponentul

adiabatic gi raportul de compresie.

10 BORDER 2: PAPER 6

20 INK 1: CLS

30 DIM z$(16)

40 FORi=1 TO 16 :

50 READ d

60 LET z$(1)=CHRS d

70 NEXT i

80 CSIZE 16,24 s

90 PRINT FLASH 1; AT 3,5
”READY”

100 PAUSE 0: CLS

110 CSIZE 8,16

120 LRI ap="MOTORUL"

130 FOR . i=]1 TO 7

140 BEEP .1,RND %30

150 PLOT 4441 %20,120;
as(i)

160 NEXT is .

170 LET bS<“O0TTO”

180 FOR i=1 TO 4

190 BEEP .1,RND %30

200 PLOT 741 %20,100;
bH(i)

210 NEXT i

220 >PAUSE 100

230 FOR i=1 TO 16

240 BEEP .1,RND %30

250 PLOT 401 * 10,80 ;28 (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-Li % 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; “ % *

430 NEXT i

440 >PLOT 38,142: DRAW 0,
—100

450 DRAW 182,0: DRAW 0,
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 226

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 z$(13)< >71
THEN NEW

620 CLS '

630 >PRINT AT 0,17;

4o OLT0)

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 —5,3: DRAW 0,
—6: DRAW 5,3

700 PAUSE 100

710 DEF PROC sun

7200 B0OR si—=1 TO 3

730 BEE.P,.2.30 : - BEEP; .2:35+
BEEP .2,40

740 NEXT i

750 END PROC

760 PRINT AT 6,3;

770 PAUSE 100

780 PRINT FI,ASH 1; AT -
035 “pil

790 PROC sun

800 PRINT FLASH 0; AT
0 3 l{ »

“Motorul

{{O”
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810 >PAUSE 100

820 PLOT FLASH 1; 220,70;
l"VJI

830 PROC sun

840 PLOT FLASH O0; 220 70 :
‘fVJ)

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 PL,OT 30,40 :
DRAW 0,—5

920 PAUSE 100

930 PRINT FLLASH 1; AT 8,2;
(KBJJ

940 PROC sun

950 PRINT FI,LASH 0; AT 8,2;
‘fB »

960 PAUSE 100

970 PLOT 50,60 :
2350

980 PAUSE 100

990 PLOT FLASH 165,70 ;
”Sa”

1000 PROC sun

1010 >PI,OT FLASH 065,70 ;
KISa)J

1020 PAUSE 100

1030 PLLOT 50,20: GO SUB
2350v ¢

1040 PAUSE 100

1050 PRINT FLASH 1;AT 108;
‘(Se)’

1060 PROC sun

1070 PRINT FLLASH O ; AT 10,8;
‘lSe”

1080 PAUSE 100

1090 PLLOT 70,49 : DRAW 0,
—928: DRAW 80: DRAW
0,28: DRAW —8,0

1100 FILI, 71,48

DRAW 15,0:

GO SUB



1110 PRINT AT 5,7;
1120 PAUSE 0
TS0 BOR =250 -T6
1140 PLOT x,80
1150 ' PAUSE 8
1160 ROLIL, 8;64,49;20,29
1170 NEXT x
1180 PRINTZAT18§,25 5 11
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)*
1240 ROLL, 5;64,-‘19 ;20,29
1250 NEXT x
1260 PRINT FLA;SHI ATS8,6;
1270 BEEP 01,30 : PAUSE 40
1280 PRINT FLASH O AT 8,6;
1290 PLOT 50,30 DRAW 0,5
1300 PLOT 70,180 : DRAW 0,40
1310 PLOT 50,145: DRAW 40,0
1320 DRAW 1 —5,3: DRAW 0,
—6: DRAW 5,3
1330 PRINT- AT 2,7;
1346 PRINT AT
1350 PRINT AT O
1360 FOR x=70
1370’ PL,OT'x
: 486
1380 ROLI, 8:64,49:20,29
1390 NEXT x
1400 PRINTVAT 3.25:
1410 PLOT' INVERSE, 1;50,20
GO SUB 2380
1420 &>PLOT 50,15
2350
1430 PAUSE 30
1440 PLOT 190,120
0, —40
1450 PLOT
40,0

(‘O”
190

486 -

:(2 »
((O 1 ”

: (‘“A}Y

O 190
404130 x (70/x)"

e
<&

GO SUB

DRAW

170,100 : DRAW

5 — Fizica de liceu in limbaj basic

-1760 POKE i-1,BIN

1460 DRAW  —5,3:
—6: DRAW 5f3

1470 PRINT AT 4,27 ;

1480 FOR x==190 10O 70 STEP

—1

1490 PAUSE 8 g

1500 ROLI, S ;64,49 ;20,29

1510 NEXT 'x

1520 INPUT ' “Doriti  reliiarea?
(d/n)” ; 88

DRAW 0,

THEN VGO

1530 IF s$=d”
TO 620

1540 IF s$="n” THEN GO
TO 1569

15504 IF g8t >“1" TAR D
“d” THEN GO TO 1520

1560 ‘CLS |

1570 PRINT AT 1,2; - Randa-
mental motorului Oto ;"

1580 KEYWORDS 0°

1690 B8 =R SR +"Nsh

1600 POKE i-+0,BIXN 00000000

‘1610 >POKE i1, BIN 00000000

1620 POKE i.-2,BIN 01011600
1630 POKE, i4-3,BIN - 00100100
1640 POKE i--4 BIN 100100100
1650 POKE i4-5,BIN + 00100100
1680 POKE, i-+6,BIN 00000100
1670 POKE i--7,BIN' 00000100
1680 LET 17i=USR f¢” ,
1690 POKE i-0,BIN 00000000
00011100
1710 POKE i+42 BIN’ 00100010
1720 POKE i4-3,BIN ' 00010000
1730 POKE i--4,BIN (0010000
1740 POKE i--5,BIN 00100010
1730 POKE i+-6,BIN 00011100
1760 POKE i--7, BIN 08000000
1770 LET & i=USR “g”

1780 POKE i--0;BIN 00000000
1790 POKE i--1,BIN 00000000
1800 POKE i--2,BIN = 01000100
1810 POKE i--3,BIN 00101010
1820 POKE i--4,BIN - 060010000
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1830 >POKE i1-5,BIN 00010000

1840 POKE i+6,BIN 00010000

1850 POKE i--7,BIN 00000000

1860 PLOT 80,120; “ON ER-
REOR —.]) 27

1870 PLOT 115,112+
32,0

1880 PLOT 128,129 “1”

1890 PLOT 112,105 “ELSLE”

DRAW

1900 PLOT 120,111; “GET —1”

1910- PLOT. 70,135: : DRAW::0,
—0

1920 DRAW 88,0: DRAW 0,50

1930 DRAW —88,0

1940 PRINT AT 6,0; “unde:”

1950 PRINT AT '8,2; “ELSE
=V1/V2—raport de com-
presie” |

1960 cRRINT AT+ 9,25 MGET =
Cp/Cv—exponent  adia-
batie!

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-
ddeetit’!

2020 PRINT FLASH 1; AT 4,2;
“-exponentul adiabatic
7 D

2030 INPUT LINE g$

2040 FOR i=1 TO LEN g5

2050 IF CODE gS(i)<45 OR
CODE gS8(i) >57 THEN
GO TO 2030

2060 IF CODE g8(i)=47 THEN
GO TO 2030

2070 NEXT i

2080 LET g=VAIL g$

2090 TF g<=1 THEN PRINT
#0; “GET este supraunitar
si pozitiv !”
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2100 IF g<=1 THEN PAUSE
300

21100 F g =1"THENLGO IO
2030

2120 PRINT FLASH 0; AT 4,2;
“-exponentul adiabatic

GET ="; g

' 2130 PRINT FLASH 1: AT 5,2;

“-raportul de compresie
BLSE, s=8

2140 INPUT LINE eS

2150 >FOR =1 TO (LENEeS

2160 IF CODE eS(i)<45 OR

- CODE e (i) >57 THEN GO
TO 2140

2170 1F CODE es (i)=47 THEN
GO TO 2140

2180 NEXT i

2190 LET ‘e =VAI, ¢3

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

2210 IE ' &< =1 THEN PAUSE,
300

22000 IF e< =1
2140

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

2240 B R 1N A 638 - S ST e

2250 PRINT AT 87;
mentul este :”

2260 LET n=INT (1000 *(1—e"
(1-g))+.5)/10

THEN GO TO

“Randa-

“ON

2270 PRENTI TAP L 9112 ;
ERROR=":n; “%”

2280 >PAUSE 0

2290 INPUT “Rezolvati alta

problema? (d/n)”; s$
2800 1T s8=d# | EHEN] GO

TO 1980
2310 s S A I THEN GO0
2330



2320 IF sS<>“n" OR sS<>
“d” THEN GO TO 2290

2330 PAUSE 0

2340 STOP

2350 DRAW 10,0: DRAW 0,—5

2360 DRAW —10,0: DRAW 0,5

2370 RETURN

2.7. MOTORUL DIESEL
(.DIESEL")

2380 DRAW INVERSE 1;10,0
2390 DRAW INVERSE 1;0,—5
2400 DRAW INVERSE 1;—10,0
2410 DRAW INVERSE 10,5
2420 RETURN

2430 SAVE “OTTO” LINE 10

 Acest program nu difera prea mult de cel intitulat Otto. Pompa

de injectie care

apare in timpul rularii programului, introduce com-

bustibil in cilindru la momentul potrivit. Simultan cu deplasarea

pistonului in cilindru se reprezintd grafic dependenta p

— f(V), obti-

nindu-se ciclul dupid care functioneazd motorul Diesel. O sigeatd
indicd etapa in care este primitd cdldura Q,, iar o a doua, indica
etapa in care este cedatd cdldura Q,.

in partea finald a programului cste dati exprcsla randamentului,
cu ajutorul céreia se pot rezolva probleme dacd se cunoaste exponentul
adiabatic si cele doud rapoarte 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 z5(i)
70 NEXT i
80 CSIZE 16,24
90 IF CODE 25(13)< >71
THEN NEW
100 PRINT FLASH 1;AT 3,5;
“READY”
110 PAUSE 0: CLS
120 CSIZE 8,16
130 LET aS=“MOTORUL”
140 FOR i=1 TO 7
150 BEEP .1,RND %30
160 PLOT 45-+i % 20,120 ;a(i)
170 NEXT i

=CHRS d

180 LED bS="DIESEL"
190" FORY =106

200 BEEP .1,RND %30

210 >PLOT 50-i %20,100 ;b S (i)
220 NEXT i

230 PAUSE 100

240 FOR i=1 TO 16

250 BEEP .1,RND.*x30

260 PLOT 40-i % 10,80 ;25(1i)
270 NEXT 1

280 PAUSE 50

ZOOVHOR =1 *EE1 0

300 BEEP .1,RND %30
310 PLOT 40,156—i % 16;“ %7
320 NEXT i

830 ' FOR i=1 PO 17

340 BEEP .1,RND %30

350 PLOT 40-+i % 10,60 ;" %~
360 NEXT i
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370 FORI=1/TFO. 5

380 BEEP .1,RND x30

:390. PL,OT: 210,601 %16 ;* %

400 NEXT i

410 FOR i=1 T0O 16

420 BEEP .1, RND %30

430 >PLOT  '210—i%10,140 ;
' *)Y

440 NEXT i

450. PL.OT 38,142
—100

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

470 PAUSE 100

480 BEEP .4,19:

490 BEEP .4,28:

500 BEEP .4,24:

510 BEEP .4,21:

520 BEEP. .4,24:

5304, BEEP. 4,23 ;

540 BEEP .2,21.:

550  BEEP. .2,23.;

560 BEEEP 226

570 PAUSE 100 :

580 DATA 127,39,56,55,32,76,7
6/6732674671 79,73,65

590 FOR i=1 T0O 175

600 SCROLL 7

610 NEXT i.

620 CLS._ ~

630 >DEF PROC sun

640 POR:i=1T0 4 .

650 BEEP .4,30: BEEP 3 30
BEEP 2-;()

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
—6,0: :DRAW 3,5

720 PRINT AL (63710

730 PAUSE' 1060 .

DRAW 0,

BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP

VAR
2,26
2,23
2,23
.2;26
sk
2,19
4,26

\

68

“Motorul

740 PRINT FIASH 1 ;AT 0,3;

750 PROC sun ;

760 PRINT FLASH 0:AT 0,3
(_(I)’I

770 PAUSE, 100

780 PLOT 30,75 : DRAW: 180.0 .

790 DRAW —5,3: DRAW0,—6:
DRAW 03

800 PAUSE, 100

S10 >FL,OT' FLASH '1;226,72 ;
‘KVJJ

820 PROC sun

830 PLOT FLASH 03:226,72;
ll\]’)]

840 PAUSE 100 3

850 PLOT 50,20 : DRAW —10,0

860 DRAW 0,30: DRAW 10,0

870 PLOT 60,50 : DRAW 160,0

880 PLOT 60,20: DRAW 160,0

890 PLOT 35,38: DRAW 10,0

900 BLOT 35,32: DRAW 10,0

910: PAUSE 300

920 PLOT FLASH 1 ;15,40 ;
((I)i))

930 PROC sun

940 PLOT FLASH 0;15,40;
((Pi’!

950 PAUSE 100

960 PIOT 50,60 : GO SUB 2560

970 PAUSE 100

980 PLOT FILASH 1;67,68;

G,
Wi

990 PROC sun -
1000 PLOT I‘LAQH It 167,68 :
(33 gq’ b2l
1010 PAUSE 100 '
1020 PLOT 50,20: GO SUB 2560
1030 >PAUSE 100
1040 PRINT EILASH
“SQ »
1050 PROC /sun
1660 PRINT PLASH 0:AT 108
SL],

1:AT 10,8;



1070 PAUSE 100

1080 PRINT AT 57; “0”

1090 PLOT 70,49: DRAW 0,
—928: DRAW 80: DRAW
0,28 DRAW —8,0

1100 FILI, 71,48

1110 PAUSE 0

1120 FOR x=70 TO 190

1130 PLOT x,80

1140 PAUSE 8

1150 ROLL 8:69,49;20,29

1160 NEXT x

1170 PRINT AT 5,25; “1”

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

1190 PLOT 50,55: GO SUB 2560

1200 FOR x=190 TO 70 STEP

el

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

1220 >ROLL, 5 ;64,49 ;20,29

1230 NEXT x

1240 PLOT 55,165;2”

1250 CSIZE 8,38

1260 PLOT FLASH 1;48,38;.
(f_ >!!

1270 CSIZE 8,16

1280 PLOT 100,175: DRAW 0,

—35
1290 DRAW 3,5: DRAW —6,0:
DRAW 3 =5

1300 PLOT 80.175;“Q1"
1310 FOR x—70 TO 190
1320 IF x<110 THEN PLOT x

160

1330 IP‘{<—110 THEN PAUSE
10

1340 IF x=110 THEN PLOT
FLASH 0} +-80,38; ¢ *

1350 IF x=110 THEN PLOT
B205E170, ;AT Ik

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

1370 ROLL 8;64,49;20,29
1380 NEXT x

1390 >PRINT AT 3,25: “4”

1400 PLOT INVERSE 1;50,2):

GO SUB 2590
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 —5,3: DRAW 0,
—6: DRAW 5,3
1460 PRINT AT 4,27; “Q2"

1470 FOR
—1

1480 PAUSE 8

1490 ROLL 564,49 ;20,29

1500 NEXT x

1510 INPUT ,,Dorifi - reluarea ?

x=190 TO 70 STEP

(d/n)”; s3
1520 TF)/s5="d” THEN GO'TO
620
1530 IEF'sS=“n” THEN GO TO
1550

1540 TR s8<=i=“nfCOR s»<>

“4” THEN GO TO!. 1510
1550, €1,5 ;
1560 >PRINT AT 0,1; “Randa-
- mentul motorului Diesel :”
1570 KEYWORDS 0
580 R P HEH SR IGhH
1590 POKE i-+0,BIN 000060000
1600 POKE i+ 1,BIN CCC00000
1610 POKE i42,BIN 01011C00
1620 POKE i--3,BIN $0100100
1630 POKE i4-4,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 00000000
1690 POKE i--1,BIN 00011000
1700 POKE i--2,BIN 00100100
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1710 POKE i+3,BIN 00100100
1720 POKE i+4,BIN 00111000
1730 POKE i+45,BIN 00100000
1740 POKE i-4-6,BIN 00100000
1750 POKE i+7,BIN 01000000
1760 LET i=USR “g”

1770 >POKE i-+0,BIN 00000000
1780 POKE i4-1,BIN 00000000
1790 POKE i4-2,BIN 01000100
1800 POKE i-+3,BIN 00101010
1810 POKE i+-4,BIN 00010000
1820 POKE i+45,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+41,BIN 00011100
1880 POKE i--2,BIN 00100010
1890 POKE i+4-3,BIN 00010000
1900 POKE i+4,BIN 00010000
1910 POKE i+-5,BIN 00100010
1920 POKE i--6,BIN 00011100
1930 POKE i+47,BIN 00000000
1940 PLOT 54,120; “ON

ERROR —1--”
1950 PLOT 88,112: DRAW 75,0

1960 PLOT 102,129; “ROLL
_1!)

1970 PLOT 110,137 ; “GET”

1980 >PLOT 86,103 ; “GET EL-
SE ROLIL —1)”

1990 PLOT 102,111; “GET —1”

2000 PLOT 42,140: DRAW 0,
. —60
2010 DRAW 135,0: DRAW 0,60
2020 DRAW —135,0
2030 PRINT AT 7,0;
2040 PRINT AT 82: “ELSE=
V1/V2—raport de compre-
sie”
2050 PRINT AT 9.2 S ROL =
V3/VZ—raport de compre-
sie”

2060 PRINT AT 10,2; “GET=

70

“unde ;-

=Cp/Cv—expounent adia-
batic”

2070 PAUSE 0

2080 CI,S .

2090 PRINT AT 06
determinarea”
2100+ PRINSE - AD-AA S dnda-

mentului motorului Diesel”

“Pentru

2110, PRINT: AT 2 1058 %trq-
duceti ;”

2120 >PRINT FLASH A ;\ZAT
4,2; “—exponentul adia-
BatienGE D ="

2130 INPUT LINE g$

2140 FOR i=1 TO LEN g$

2150 IF CODE gs(i)<45 OR
CODE g8(i) >57 THEN GO
TO 2130

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

2170 NEXT i

2180 LET g=VAL g%

2100 1B o= =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 FLASH 0; AT 4,2;
“-exponentul adiabatic
GEF =7] g

2230 PRINT I‘LASH HWTE 28
“-raportul de compresie
Bl

2240 INPUT LINE e$

2250 FOR i=1 TO LEN e$

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

2270 IF CODE e$(i)
GO TO 2240

2280 NEXT i

2290 LET e=VAL e$

47 THEN

47V THEN



2800 IFie<<=1; THEN PRINT
"4#0; “ELSE este suprauni-
tar si pozitiv!”

2310 IF e<=1 THEN PAUSE
300

2820 Thie <=1 THEN 0O TO
2240

2330 PRINT FLASH 0; AT 5,2;

rapor‘rul de compresic
ELSE, =
2340 PRINT FLASH LpiAT 62
“-raportul de compresic
ROLL ="

2350 INPUT LINE r$

2360 FOR i=1 TO LEN r$

2370 IF CODE r&(i)<45 OR
CODE r5(i) >57 THEN GO
TO 2350

2380 IF CODE r$(i)=47 THEN
GO TO 2350

2390 NEXT i

2400 >LET r=VAL r$

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

2420 IF 1<=1 THEN PAUSE
300

2430 IF r<=1 THEN
2350

2440 PRINT FLASH 0; AT 6,2;

GO TO

2.8. STALAGMOMETRUL
(,PIPETA")

2520 LF s8 =“n"

“-raportul de compresie
RO o=ty

2450 PRINT AT 7,0;“.
2460 I’RINT A'l“ 8,7 “Randa-
. mentul este:”

2470 TEDwu=INTD (1000 %
(Te—Art gl (g € (g-1) %
(r—1)))+5)/10

2480 PRINT, AT 9,12, "ON
ERROR =" :ni"87

2490 PAUSE 0

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

2510 IF s$=“d” THEN GO TO
2080

THEN (GO
TO 2540

2530 =IRisS<in”l ORI s =2 >
“d” THEN GOITO 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, existi un exercitiu a cirui formulare

partiald este urmatoarea :

,,Elaborati o metodd de determinare a coe-
ficientului de tensiune superficiald utilizind o pipeta

a”. Acest exercitiu

mi-a sugerat ideea de a realiza un program cu ajutorul cdruia sd rezolv
+ urmitoarea problemid de capilaritate

»La 18 grade C densitatea apei este 999 kg/m?, iar coeficientul
de tensiune superficiald 0,073 N/m. Sa se afle cocnmentul de tensiune
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superficiald al alcoolului etilic stiind cid densitatea acestuia la 18
grade C este 790 kg/m3”.

Analizind datele probleméi se obser\a cd acestea sint insuficiente
pentru a o rezolva. Rulind programal se poate constata cd rezolvarca
acestei probleme cere efectuarea unei experiente, in care se foloseste
o pipeta speciald si cele doud lichide.

Sd-mi fie cu iertare daci mu am reusit reproducerea fideld a sune-

tului pe care o picdturd de lichid il produce la impactul cu suprafata
libera !

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

320 BEEP .1,RND %30 '
330 PLOT 210,60+ix16; “ %
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 z%(i)=CHRSd 370 PLOT 210—i % 10,140 ; “ x”
70 NEXT 1 "0 -, 380 NEXT i

80 CSIZIL, . 16,24 390 PAUSE 50 : PLOT 38,142

90 PRINT FLASH 1;AT 8,5; 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 =“STAI AGMO- 420 PAUSE 100
METRUIL” 430 BEEP .4,19: BEEP .2,%
130 FOR i=1 TQ 14 440 >BEEP 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 223
Lhifi) : : 470 BEEP .424: BEEP .2,26
160 NEXT i 480 BEEP .4,23: BEEP 2,21
170 PAUSE 100 490 BREEP .221: BEEP 2,19
180 FOR i=1 10 16 500 BEER .2,23: BEEP .4,26
190 BEEP .1,RND %30 510 BEEP 2,26 €
200 PLOT 40+i%10,80; z5(@) 520 PAUSE 100

210 NEXT i
220 >PAUSE 50

530

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

72,67,67,32,67,46,71,79,73,

230f FOR =1} 10, 6 . 65

240 BEEP .1,RND %30 540 FOR i=1 TO'175

260, PLOT 40,156—1 % 16; “ * 560 $CROLIL, 7

260 NEXT i 560 NEXT: i :

270 EOR :i=2] TOudd 570 1F CODE z$(18)< >71
280 BEEP .1,RND %30 THEN NEW

290 PLOT 40-+i%10,60; “*
300 NEXT i
310 FOR i=1 TO 5
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580
590

CSIZE 0f CLS
LET a$="La 18/ grd C
LET g =170



600 GO SUB 2150
610 LET a$=—="“densitatea apei”
{ TR 3 =160
620 >GO SUB 2150
630 LETa$="este 999kg/m" 3" :
g T AR §=150 ]
640 GO SUB 2150
650 LET a5 ="iar coeficientul”’:
TET v =14 .
660 GO SUB 2150
670 LET aS<="de
LET y=130
680 GO SUB 2150
690 LEF '\S_ﬂ“supcrficiala”:
700 (r() lUfs 2150
710 LET a®$=0.073 N/m. Sa
se” = T RT w=¥10
1720.GO SUB 2150
730 LET a8=Yafle coeficien-
tul?” 1 LET y=100
740 GO SUB 2150
750 LET ta§=“de tensiune’
EREL y=90" "
760 GO SUB 2150
770 >TETas = "“superficiala '11”
y GETS 5280
780 GO SUB 2150
790 L KT as—“a'coolulut
Hel¥! LETTY-=70
800 GO SUB 2150
810 LET a$=="stiind ca”
y=60
820 GO SUB 2150
830 LET a%—"“densitatea”
LET y=50
840 GO SUB 2150
850 LET a$="acestuiala 18”'
-LET y=40
860 GO SUB 2150
870 LET a$="grd Ceste” : LET
(TR =G0
880 GO SUB 2150 .

tensiune” :

eti-

A bl

1150 PAUSE 100

890 LET a$="790 kg/m Bk
LET y=20

900 GO SUB 2150

910 PAUSE 200

920 >FOR y=175 TO 5 STEP
—10

930 BEEP .1,35:" PLOT 'I38,
Vo DRAW. Q545

940 NEXT y: PAUSE 0

950 PLOT 150,10 : f

960 DRAW 100,0: PAUSE 100

970 FOR'i=1"TO 20

980 BEEP .1,40:! PLOT .
1454-1%55: DRAW 5,5

990 NEXT i: PAUSE 100

1600 FOR ' y=10 TO 30

1010: PLOT ' 170, y: . ' DRAW

- 60,0

1020 NEXT y: PAUSE 100

1030 DEF. PROC sun

1040 FOR. =1 ‘TO 4

1050 BEEP .3,30 : BFTI’ 21855 |
BEEP 11,40

1060 NEXT i

1070 END PROC

1080 PLOT FLASH' 1 ;145 24%
“VaS"

1090 PROC sun

1100 PLOT FLASH 0'; 145,24 ;

ras” : PAUSE, 200

1110 PLOT 190,140: DRAW 0,
=160

1120 DRAW 8,0: DRAW 0,—5

1130 PI,OT 210,140 : DRAW 0,
—60

1140 DRA'W —80' DRAW 0,

—5

1160 PLOT FLASH 1; 140,90 ;
“pipeta”

1170 PROC sun

1180 PLOT FLASH 0;140,90;
“pipeta i’ ¥

1190 PAUSE 100



1200-PLOT11185,120:
5,0

1210 PAUSE 100

1220-P1.OT . FLLASH 1 -
“reper”

1230 PROC sun

1240 PLOT FLASH 0;
55 o de

1250 PAUSE 0

1260 PRINI‘ FLASH it
0,22 ; “apa”

1270 >FOR y—81 O 120

1230 PLOT 191y

1290 DRAW 18,0: NEXT vy

1300 PAUSE 0

1310 FOR w0 20,10

1320 FOR y=120—40/11 %n TO
20 40/11 % (n-F1) STEP

DRAW
144,124 ;
144,124 ;

AT

1330 PLOI‘ INVERSE 1:191,y

1340 DRAW INVERSE 1 18,0

1350 NEXT v

1360 FOR v=75 "'TO: 88 STEP
—1

1370 PLOT 196,y ;“0”

1380 NEXT y

1390 PLOTOVER 1:196,38; “O”

1400 BEEP .01,40

1410 PRINT AT
n--1

1420 PAUSE, 10

1430 NEXT n

1440 PRINT ' FELASH 0 AT
0,22; “apa”)’

1450 PAUSE 0

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

1470 >FOR y—81 TO 121

1480 PLOT 191, y: DRAW
18,0 '

1490 NEXT y

1500 PAUSE 0

1510 FOR n=0 TO 28

1520 FOR y=121—40/29 xu

Q28 10“n=11¢
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TO 121—40/29 % (n+41)
SBEPR a2
1530 PLOT INVERSE 1;191,y
1540 DRAW INVERSE 1:18,0
1550 NEXT 'y
1360 FOR V—75 P SSSTEP -
—1
15%0-PE,OTH96  y 40"

-\

NEAT

1580 PLOT OVER 1 ;196,38 ; “o

1590 BEEP .01,40

1660 PRIINT. AT UL 27 10 =2
n+1

1610 PAUSE 5

1620 NEXT n

1630 PRINT "FLASH' 0; AT
1,204 “aleool”

1640 PAUSE 0

1650 INPUT ‘“Reluam experi-
enta” (d/n)”;as

1660>1EiaS5="d” |. THEN GO
TO 1690

1670 1iaS=—
1760

1680 IF a$<>“n" ORa$< >
“d2 R EEN GO 10 1650

1690 PLOT 140,90; "' 7

1700 FOR i=0 TO 21

1710 FOR j=18 TO 31

1720 PRINT: AT 1,5 ¢

1730 NEXT j: NEXT i

1740 PLOT 140 DO =% T

1750 GO TO 950

1760 INPUT “Cc rezultat ati ob-
obtinut?“;

1770 IF S<:2Ze—3 AND s >=
21e—3 THEN PRINT 40 ;
“BRAVO!”

1780 IF s<<=22e—3 AND s >=
21le—3 THEN PAUSE 0.

1790 IF s<<=22e—3 AND
8 >=2le—3 THEN-STOP

1800 >IF s<2le—3 OR s>

A PHEN GO TO



22e—3 THEN

PRINT

#0; “GRESALA!”

1810 IF s<<2le—3 OR s >22¢—3
THEN PAUSE 300

1820 IF s<<2le—3 OR s >22¢—3
THEN PRINT 403 AT

OO “« 3
b

1830 FORGI=17/1C 2]

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 i+6,BIN
1960 POKE i+7,BIN

00000000
006000000
00111110
01001000

01001000
01001000
00110000
00000000

1970 >PRINT AT 14,22 ; “Dedu-

ceti:”

1980 PLOT 175,35; “SCROLL”

1990° PL.OT 1824075 1 "7

20000 PLOT 187,341 )=

2010 PLOT 200,30 : DRAW 24,0

2020 LET i=USR “r”

2030 POKE, i-1-0,BIN 00000000

2040 POKE i-+1,BIN 00011100

2050 POKE i+2,BIN 00100010

2060 POKE i+3,BIN 00100010

2070 POKE i+4,BIN 00100010

2080 POKE i+5,BIN 00111100

2090 POKE i+6,BIN 00100000

2100 POKE i+7,BIN 01000000

2110 PLOT ~200,40 ;. “n JROLT,™

2120 PLOT 200,29; “n’ ROLL”

2130 PLOT 230,35 ; “SCROLL”

2140 PAUSE 0: STOP

2150 FOR i=1 = TOLLEN &%

2160 BEEP .06, RND %30

2170 PLOT 70—4 xLEN a$-+8
x1—8,y ;a8 (i)

2180 >NEXT i

2190 RETURN

2200 SAVE “Pipeta” LINE 10

*2.9. IZOTERMELE LUl ANDREWS

(L ANDREWS®)

Intr-un cilindru cu piston in miscare este comprimat CO,. Simul-
tan cu deplasarea pistonului se reprezintd grafic p = f(I/), pentru
diferite temperaturi. Se obfine astfel o familie de izoterme, cunoscute
sub numele de izotermele lui Andrews. In momentul cind apare palie-
rul, CO, incepe sd se tramsforme in lichid, cantitatea acestuia creste,
iar cantitatea de vapori saturanti scade. Cind cilindrul este plin cu
lichid, presiunea creste aproape- brusc.

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

In ultima parte a programului se reprezintd prin puncte curba
de saturatie, care impreund cu izoterma criticd impart spatiul fazelor

in patru regiuni si anume:

zona vaporilor nesaturanti, a vaporilor

saturanti in echilibru cu lichidul, zona lichidului gi aceca a gazului.
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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)

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$=“IZOTERMELE
LUI”

130 FOR i=1 10 14

140 BEEP 1, RND %30

150 PLOT 50--i % 10,110 ;a8()

160 NEXT i

170 LET b3=“ANDREWS”

180 FOR i=1 TO 7

190 BEEP .1,RND %30

200 PLOT 80-+i *10,90;

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 210,501 16; “ %

390 NEXT i

400 FOR i=1 TO 16

410 BEEP .1,RND %30

="CHRS d

D)
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420 PLOT 210—i % 10,130 ;
" * ”
430 NEXT i

« 440 > PAUSE 50

450 PLOT 38,133: DRAW 0,
—103
460 DRAW 182,0: DRAW O,

103 : DRAW —182,0 .
470 PAUSE 100
480 BEEP .4,19:
490 BEEP 4,28:
500 BEEP .424:
510 BEEP -.4,21:
520 BEEP .4,24:
530 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
S90VBPOR - =1 1O 175" SCROY,

7 NEXT i
600 PRINT AT 0,10; “Izoter-

mele lui Andrews”’ ; AT 1,14

; “(idealizate)”

610 > IF CODE z$(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

BEEP 2,23
BEEP 2,26
BEEP 2,23
BEEP .2,23
BEEP 2,26
BEEP 221
BEEP .2,19
BEEP .4,26

.650 DEF PROC sun

660 FOR i=1 TO 4

670 BEEP .3,30: BEEP .2,35:
.BEEP 140

680 NEXT i

690 END PROC

700 CSIZE 0: PRINT FLASH
1; AT 0,4; “p(atm)”

710 PROCsun : PRINT FLASH
0; AT 0,4; “p(atm)”:
CSIZE 8,16



720 PAUSE 200 ol

730 EOR y=60 TO' 160 STEP
{)O

740 BEEP .05,y/5

750 PLOT" 28,y -

760 PAUSE 50

770. NEX1 ‘y

780 >PAUSE 100

790 BEEP .05,5

800 PLOT 16,69;“50”

810 PAUSE 50°

820 BEEP .05,10

830 P1,OT 10,89;“60”

840 “PAUSE 50

850 BEEP .05,15

850 PLOT 10,109;“70”

870'PAUSE 50

880 REEP .05,20

890 PLOT 10,129

900 PAUSE, 50

910 BEEP -.05,25

920 PLOT 10,149:90”

930 PAUSE 50

940 BEEP .05,30

950 PLOT 2,169;“100”

960 PAUSE 200

970 PLOT 30,50 : DRAW 170,0

980 DRAW —5,—3: DRAW
0,6: DRAW 5,—-3

990 >PAUSE 200

1000 CSIZE 0

1010 PRINT FILASH 1;AT 16,
24 ;f‘V’)

1020 PROC sun h

1030 . PRINT ‘FLASH (0;AT 116,
24 EN VACSIZE, (816

1040 PAUSE 200

1050 PL,OT 20,24 : DRAW 10,0

1060 DRAW 0,«14: DRAW
140,0

1070 PLOT 20,26: DRAW 10,0
1080 'DRAW 0,14: DRAW 140,0
1090 PAUSE 200

DRAW 4,0

rlf')o 12

1170 >PRINT

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

. 1130 ‘PLOT 7,323¢M”

1140 PAUSE . 200

1150 PRINT #0; FLASH: 1;
AT 0,0; “Cilindrul contine
co2” ‘ \

1160 PAUSE, 200

#0; ELASH: 0}

AT 0,0; “Cilindrul contife
co2d

1180 PAUSE 260

1190 FOR a=40 TO 120 STEP
10 BEER 05,401 ¢ -

1200 PLOT" (a—-%$),15: BEEP

05,4
1210 PLOT a,20: BEEP .05,40
—5),25: BEEP

1220 PLOT (a
.05,40

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

1240 PLOT (a—5),35: NEXT a |

1250 PAUSE 200

1260 PRINT FLLASH 1.;AT 6,20;

Pl Sk atdlE e

1270- PATISE. @ °

1280 FOR. x=122 TO 38 STEP
—1

1290 BEEP '12/x,x/90

1300 TF“x>=105 THEN PLOT
x,6080/x

1310 IF x<105 AND x>42
THEN' PLOT x,58

1320 SERE = =006 AND X >=42
'I‘HEN PI1,OT 31, (11—28/63

* (x—105)) : DRAW Ax o~

31) 0

1330 1IF x< =42 THEN PLOT
x,1129—25.5 xx

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

1350 PL,OT x,11: DRAW 0,28

1360 PLOT OVER 1 ;x+41,11

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

1390 DRAW INVERSE 1 O 28

1400 NEXT x

1410 PAUSE 0

1420 PLOT INVERSE 138,11

1430 DRAW INVERSE 1 ;0,28

1440 FOR a=0 TO 28 °

1450 PLOT INVERSE 131,
(11+a)

1460 DRAW INVERSE 1;11,0

1470 NEXT a

1480 PRINT FLASH 0;AT 6,20’
“11=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:
a—5),15

1520 BEEP .05,40:

1530 BEEP .05,40:
(a—5),25

1540 BEEP .05,40:

1550 BEEP .05,40:
(a—5),35

1560 NEXT a

1570 FOR x=131 TO 41 STEP
==

1580 BEEP 12/X,X/90

1590 IF x>=82 THEN PLOT
x,6560/x

1600 IF x<<82ANDx>50 THEN
PLOT x,80

1610 IF x<<=82 AND x>=50

PLOT

BLOT 3,20
PLOT

PLOT a,30
PLOT

THEN PLOT 31, (11—28/
.32 %(x—82)): DRAW.
" (x—31),0

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

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

1640 PLOT x,11: DRAW 0,28

1650 >PI,OT OVER -1;x+41,11:
DRAW OVER 10,28 .
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1660 PL,LOT INVERSE 1413211
1670 DRAW INVERSE, 1:0 28
1680 NEXT x
1690 PAUSE 0
1700. PLOT INVERSE 1 :41,11
1710 DRAW INVERSE 1 028
1720 FOR a—=—0 T0O 28
1730 PLOT INVERSE 1:31;
(11+4a)
1740 DRAW INVERSE 1:19,0
1750 NEXT a
1760 PRINT FILASHJ ,AT 5,20
“H2=21'5 erdC”
1770 PRINT FLLASH 1; INK 2;
AR e te=43=81 0
grdC”
1780 FOR a=407T0O 140 STEP 10
1790 BEEP .05,40: PLOT (a—35),
15
1800 BEEP .05,40: PLOT a,20
1810 BEEP .05,40: PLOT (a—5),
25
1820 BEEP .05,40: PLOT 2,30
1830 BEEP .05,40: PLOT (a—b)
35
1840 >NEXT a
1850 FOR x=141 TO 44 STEP
=1
1860 IF x=64 THEN FILI, 56,13
1870 BEEP 12/x,x/90
1880 PLOT x,7040/x
1890 IT x>44 THEN DRAW
—1,7040/(x—1) —7040/x
1900 PI,OT x,11: DRAW 0,28
1910 PLOT OVER 1 ;x-+1,11
1920 DRAW OVER 1;0,28
1930 PI,OT 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
“pe”
1680 PROC sun



1990 PRINT FLASH O;AT 3,9;
“PC”
2000 PAUSE 0
2010 FOR 2=0 TO 28
2020 PLOT \INVERSE "1 ;31,11
fa
2030 DRAW
20400NEXT 'a
2050 >P1,0T INVERSE 1 ;20,25
2060 DRAW INVERSE 15100
2070 PLOT INVERSE 1 ;44,11
2080 DRAW INVERSE 1:0,28
- 2090 PRINT FILLASH 0; INK 2;
TR 41T - te==43—81 1
grdC”
PRINT FILASH 1 ;AT 3,20;
T4 =325 00 d C1}
FOR a=40TO 150 STEP 10
BEEP 05,40« PLOT
(a—35),15
BEEP .05,40:
BEEP .05,40:
(a—5),25
BEEP .05,40:
BEEP .05,40 :
(a—5),35
NEXT a '
FOR x=150 TO 47 STEP

INVERSE 1 ;19,0

2100

2110
2120

2130
2140

PLOT 2,20
PLOT

2130
2160

PLOT a,30
PLOT
1 -

Lli

2180

b

BEEP 12/x,x/90

PLOT x,7520/x

IF x>47 THEN DRAW
~11,7520/(x— 1) —7520/x
2220 PLOT x,11: DRAW 0,28
2230 PLOT OVER 1;x-+1,11
2240 >DRAW OVER 1:0,28
2250 PLOT INVERSE 1:151,11
2260 DRAW INVERSE 10,28
2270 NEXT x

2280 PAUSE 0

2290 PLOT INVERSE 1 ;47,11
2300 DRAW INVERSE 1 ;0,28

2190
2200
2210

. 2480

2310 PRINT FLASH 0;AT 3,20;
“t4=32,5 grdC” .
PRINT FLASH 1;AT 2,20;
“£5=285,5 @rdC”
FOR a=40TO 16
BEEP 05,40 :
(a—5),15
BEEP .05,40:
BEEP .05,40:
(a—5),25
BEEP .05,40:
BEEP .05,40:
a—5),25
BEEP .05,40:
BEEP .05,40:
—5),35
2410 NEXT a
2420 FOR x=160 TO 50 STEP
—1
2430 BEEP 12/x,x/90
2440 >P1,0T x,8000/x
2450 IF x>50 THEN DRAW
—1,8000/(x— 1) —8000/x
PLOT x,11: DRAW 0,28
PLOT OVER 1 ;x+1,11
DRAW OVER 1;0,28
PLOT INVERSE 1;161,11
DRAW INVERSE 1 ;0,28
NEXT x
PRINT FLLASH 0 ;AT 2,20 ;
“t5=3p,5 grdC”

2320

2330
2340

0 STEP 10
PLOT .

2350
2360

‘PLOT a,20
PLOT

PLOT 2,20
PLOT

2370
2380

2390
2400

PLOT 2,30
PIOT

2460
2470

2490
2500
2510
2520

2530
2540
2550
2560
2570
2580

2590
2600
2610

PLOT 41,54 :
PLOT 47,72 :
PLOT 55,95
PLOT 70,99
PLOT 80,85 :
PLOT 91,69 :

PLOT 108,52

PAUSE 0
STOP

PLOT 44,65
PLOT 52,88
PLOT 60,100
BIL,OT (75,92
PEOT 85,73
PL,OT 100,61 :

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 trnec—
toria urmatd de un electron. care strdbate o regiune din spapu in
care existd un cimp electric uniform, apoi i§i continud liber drumul
Cimpul electric este creat de doud plici metalice paralele, futre care,
dupa dorintd, sepot aplica diferite tensiuni, de polaritdti diferite.

Progr amul a fost astfel realizat incit tensiunea aplicatd placalor
sd fie cuprinsi intre —3820 si 320 Volti. Folosind o rigld pentru misu-
rarea’ deviatiei, se poate observa ci aceasta este pxoportlonala cu
tensiunea aplicatd placilor. Pentru a usura misurarea deviatiei este
indicat ca prima tensiune introdusd sa fie de zero Volti.

10. BORDER 2: PAPER 6
20 - INK 1 €LS

30 DIM z$5(16)

40 FOR i=1 TO 16

50 READ d
60 LET zH(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
TN

130 FOR i=1 TO 11

140 BEEP .1,RND %30

150 PLOT 65-+i % 10,1202 $(i)

80

160 NEXT i j

170 LET b$="CIMP ELEC-
PRIC” ,

180 FOR i=1 TO 13

190. BEEP .1,RND %30 -

200 PLOT 55--i x 10,100 ;b$(i)

210 NEXT i

220 >PAUSE 100

230 FOR i=1 TO 16

240 BEEP .1,RND %30

250 PLOT 404-i % 10,80 ;z8(i)

260 NEXT i 3

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 EOR i=1 TO 17

330 BEEP .1, RND %30

340 PLYOT 401 %10,60;“ x”

350 NEXT i

360 FOR i=1 TO 5

370 BEEP .1,RND %30

380 PLOTZIO 60+i%16;“ %"

390 NEXT 1

400 FOR i=1"TO 16

410 BEEP .1,RND %30 L

420 PLOT 210—1%10,140;“ %"

430 NEXT i -

440 >PAUSE 50 : PL,OT 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 BEEP .4,28:

500 BEEP .4,24:

510 BEEP .4,21:

520 BEEP. .4,24:

530 BEEP .4,23:

540 BEEP .2,21:

S0 “BREP.2 23

560 BEEP .2,26

570 DATA 127,39,56,55 32,76
72,67,67,32,67,46,71,79,78,
. 65

580 PAUSE 100

500 IF CODE z8(13)<
THEN NEW

600 FOR i=1 TO 175

610 SCROLT, 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

BEEP .4,26

>71

6 — Fizica de liceu in limbaj basic

Al |

680 LET a‘E—“ECRAN

690 FOR 1—1 TO LEN '143
700"BREEP. :3,35

710 PRINT AT 2 *1—-1 31;a$(i)
720 NEXT i

730 . PAUSE 100 i

740 INPUT “Introducefi tensi-

unea |2 LINE ub _

750 FOR i=1 TO.LEN u$

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

770 IF CODE ujS(l )=47 THEN
GO TO 740 :

780 NEXT i

790 LET u=VAL u$

800 IF 1u>320 OR u<<—320
THEN PRINT %0 ; “Ten-

. siunea ohe artine [—320,320]

‘V '))

‘810 >IF 11;040 OR u<1—+320

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

SIS BT ASH  1hr 2
7,3 ;‘l’+)} ;

840 IF u<0 THEN PRINT AT
38 BLASH st hn eAd
7’3 ;(l_ » ¥

850 IF u=0 THEN PRINT AT
38,7 TA RaTe

860 FOR x=0 TO 240

870 IF x<=60"THEN PLOT
x,90—1e—5 xu xx*2

880 IF x>=60 THEN PLOT
x,90—36c—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 CTMP MAGNETIC UNIFORM
(.ELICE")

Polii unui magnet permanent crecazd 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 c1mp a electronului este
exprimatd In unitdti arbitrare (ua) si nu va trebui si depiseascd valoa-
rea 3. Se pun in ev1denta traiectorii circulare, helicoidale, rectilinii,
se trag concluzii in legatura. cu dependenta razei sau a pqsuhu elicei
de viteza electronului, respectiv a unghiului dintre vitezd si inductia
magnetica.

Dacid viteza de introducere a electronului in cimp depdseste 3
unitdfi arbitrare, sau unghiul dintre vitezd §i inductia magneticd nu
este cuprins intre 0 si 90 grade sintem inwitati si rcspcctam aceste
intervale. .

In partea de jos a ecranulm apare o diagrama vectoriald, sigeata
ce reprezintd vectorul viteza schimbindu-si orientarea in functie de
unghiul introdus. _

10 BORDER 2: PAPER 6 210 >PLOT 55-+i % 10,100 ;b5 (i)

20 INK 1: CLS 9290 NEXT i

30 DIM z5(16) : 230 PAUSE 100

40 FOR i=1 TO 16 240 FOR i=1 TO 16

50 READ d 250 BEEP .1,RND %30

60 LET z$(i)=CHRS d 260 PLOT 40-+i % 10,80 ;z5(i)

70 NEXT i 270 NEXT i

80 DATA 127,39,56,55,32,76,72 280 PAUSE 50
67,67,32,67,46,71,79,73,65 290 FOR i=1 TO 6

90 CSIZE 16,24 300 BEEP .1,RND %30

100 PRINT FLASH 1:AT 3,5;: 310 PLOT 40,156—i % 16:“ % ”
“READY” 320 NEXT i

110 PAUSE 0: CLS 330 FOR i=1 TO 17

120 CSIZE 8,16 340 BEEP .1,RND %30

130 LET a$—“ELECTRON 350 PI,OT 40--i % 10,60;“ x”
IR 360 NEXT i

140 FOR i=1 TO 11 370 FOR i=1 TO 5

150 BEEP .1,RND %30 380 BEEP .1,RND %30

160 PLOT 65-i * 10,120 ;a$(i) 390 PLOT 210,60+ %16 :“ x”

170 NEXT i 400 NEXT i :

180 LET b$=“CIMP MAGNE- 410 FOR i=1 TO 16
% i 420 BEEP .1,RND %30

190 FOR i=1 TO 13 430 ~PLOT 210—i % 10,140 ;

200 BEEP .1,RND %30 o
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440 NEXT i

450 PLOT 38,142: DRAW 0,
— 100

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

470 PAUSE 200

480 DATA .4,19,.2,23,.4,28,.2,26,
242 98- 4 25003
2,289 2640312 DT -]
2,19,.2,23:4,26,:2.26

490 FOR 1=1.-TO:17

500 READ a,b

510 BEEP a,b

520 NEXT i

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

540 PAUSE 100

550" EORi—1, 1O 176 SCROLI
7 = NEX'F 1

560 CLS

S0 BT =200

580 PLOT 0,50: DRAW 20,0

590 >DRAW 0,100: DRAW
20,20

600 DRAW 0,—100: DRAW
—20.—20

610 PLOT 0,150: DRAW 20,0

620 PLOT 0,170: DRAW 40,0

630 PAUSE t

640 DEF PROC sun

650 FOR: i=1 TO .3

660 BEEP .2,30: BEEP- 2,35"
BEEP .2,40

670 NEXT i

680 END PROC

690 LET a$="NORD”

FOO P@R 1= “1'() 4

TIOPLOT (HLASHT 128157 —1
%20 ;a8(3)

720, NEXT: 1

730 PROC sun

740, FOR 1=U>T010 4

750 PLOT., ELASHY 08,1571
%20 ;aB(i)

. 760 NEXT i

770 PAUSE, t

780 >PLOT 255,50: DRAW
_‘)5 0

790 DRAW 0,100: DRAW

; 20,20 : DRAW 5,0

800 PLOT_ 255,150 : DRAW
250

810 PAUSE t i

820 LET bS="“SUD”

830 FOR: i=1 TOs5

840 PI,OT FLASH 1 ;240,157 —
i%16;bS(i)

850. NEXT 1

860 PROC sun

870 FOR i=1 TO 5

880 PLOT FLASH 0;240,157—
i%16;b3(i)

890 NEXT i

900 PAUSE t

910 FOR i=0 TO 4 *©

920 PAUSE 4

930 BEEP .2,30

940 PLOT 33 155—20 xi

950 DRAW 400 DRAW —5, 2

960 DRAW 0,—4: DRAW 5,2

970 >PAUSE 4

980 BEEP .1,30

990 PLOT 25,145—20 %i -

1000 DRAW 40,0: DRAW —5,2

1010 DRAW 0,—4: DRAW 5,2

1020 NEXT 1

1030 PAUSE t

1040 PLOT FLAS‘H
llBl!

1056 PLOT 53, 1/3 :

1060 DRAW- 17,0: DRAW —5,2

1070 DRAW 0,—4: DRAW 5,2

1080 PROC sun

1090 PL,OT FLASH 0;56,172;
‘{13}’

1100 PAUSE t

1110 BEEP .5,20

1120 CIRCLE 100,20,3

1:56,172;
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1130 PAUSE t
1140 PILOT FLLASH 1:88,15; -
—e \
1150. PROC sun
1160 PI,OT FLASH 088,15
X ‘f_e)’ ] i
1170 PAUSE 50
1180 PLOT 100,20
1190 >DRAW 50,0 : DRAW —5,2
1200 DRAW 0,—4: DRAW 5,2
1210 PAUSE, t
1220 BEEP .5,20
1230 PLOT 125,14;“B”
1240 PLOT 122,16
1250 DRAW 12,0: DRAW —52
1260 DRAW '0,—4:
1270 KEYWORDS 0
1280 LET i=USR “e”
1290 POKE i40,BIN 00000060
1300 POKE i--1,BIN 00011110
18310 POKE i-+4-2,BIN 00100000
1320 POKE, 14-3,BIN 010060000
1330 POKE i+4,BIN 01111110
1340 POKE, i4-5,BIN 010060000
1350 POKE i--8,BIN 00100000
1360 POKE i--7,BIN 60011110 .
1370. LET i=US8R" “a” :
1380 POKE-i4-0,BIN 60000060
1390 POKE i41,BIN 00000010
1400 POKE i+2,BIN 00110100
1410 >POKEF, i-+3,BIN 01001000
1420 POKE i+4,BIN 01001000
1430 POKE, i-+5,BIN 01001000
1440 POKE i+-6,BIN (0110110
1450 POKE, i+7,BIN 00000600
1460 LET i—=TSR " p*
1470 POKE i--0,BIN 00000000
1480 POKE i--1,BIN 00000001
1490 POKE i4-2,BIN 00111110
1500 POKE i--3,BIN 01010010
1510 POKE i+4,BIN 00010010
1520 POKE i--5,BIN 00010010
1530 POKE i--6,BIN 00010010

1540 POKE i+7,BIN 00000000
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DRAW 5,2

* 1550 DEF PROC sageata,

1560 LET i=SQR 29,a=4ATN
(dy/dx), b=ATN /4

1570 DRAW —i xCOSE(a--b),
—1i% SINE(a+D)

1580 DRAW —4 % SINE(a),4 *

COSE(a)
15390 DRAW i xCOSE(a—Db),1
SINE(a—Db)

1600 > END PROC

1610 DEF PROC nord

1620 DRAW —2,=5:
4.0

1630 DRAW —25% END PROC

1640 PAUSE 100

1650 PRINT FET,ASH
‘70:,]

1660 INPUT “Introduceti vite-
za 7 TINE

1670 FOR i=1 TO LEN v8

1680 IF CODE v&(i)<46 OR
CODE v5(i) >57 THEN GO
TO' 1660 :

1690 IF CODE v§(i)=47 THEN
GO TO 1660 )

1700 NEXT i

1710 LET vo=VAIL v

1720 IF vo=0 THEN PRINT
#0: “Flectronul este in re-
paus !” !

1730 IF vo=0 THEN PAUSE
400

1740 IF vo=0 THEN GO TO
1660 '

1750 IF vo<0 OR vo>3 THEN
PRINT 40”Incercati ci vo
ELSE [0,3]17

1760 >1F vo<0 OR vo >3 THEN
PAUSE, 400

1770 IF vo<0 OR vo >3 THEN
GO TO 1660

1780 BEEP .5,40

1790 PRINT FLASH 0;AT 9,0;

DRAW

S 9.0



“VO:”; USING
Wwo ;“aah

1800 PAUSE 100

1810 PRINT I‘LASH 1;AT 9 20
"ALTER Y

1820 INPUT “Intruduceti

-N0.00’! ;

ALTER intad!” ; LINEu$ '

1830 IF CODE u$=167 THEN
GO TO 1880

1840 FOR i=1 TO LEN u$

1850 IF CODE u$(i)<46 OR
CODE u$(i) >57 THEN
GO TO 1820

1860 IF CODE u$(i)
GO TO 1820

1870 NEXT i

1880 LET u=VAL u

1890 >IF u<0 OR u>PI/2
THEN PRINT #0; “In-
cercati cu ALTER ELSE
[0, DPOKE/2]”

1900 IF u<0 OR u>PI/2 THEN
PAUSE 400

1910 IF u<0 OR u>PIj2 THEN

GO TO 1820

BEEP .5,40

=47 THEN

1920

1930 PRINT FLASH 0;AT 9,20;

SATTER =" YV USING
£6.007 50 “rad”

1940 PRINT AT 10,20; “AL-
TER =" ; \WUSING,/“00.07 ;
180 xu/PI;” grd”

1950 PAUSE 100

1860 PLOT 100,20

1970 LET dx=vo %10 xCOS 1,
dy=vo %10 % SIN u

1980 DRAW dx,dy

1990 IF dx< >0 THEN PROC
sageata

2000 IF dx=0 AND dy >0 THEN
PROC nord

2010 >IF u<=PI2 AND u>
PI/3 THEN PLOT 80,46;

“vo’

2020 IF u<=PI/2 AND u>PI/3

THEN PLOT 80,48 : DRAW
-.15,0: DRAW —52:

DRAW 0,—4: DRAW 5,2

2030 IF u<=PI/3 AND u>PI/6
THEN PLOT 90,46 ;“vo”

2040 IF u<=PI/3 AND u>PI/6
THEN PLOT 90,48: DRAW
15,0 : DRAW —5,2: DRAW
0,—4: DRAW 5,2

2050 IF u<=PI/6 AND u>=0
THEN PLOT 100,46 ; “vo

2060 IF u<=PI/6 AND u>=0
THEN PLOT 100,48:
DRAW 15,0 : DRAW —5,2:
DRAW 0,—4: DRAW 5,2

- 2070 PAUSE 0

2080 DEF PROC elice

2090 FOR a=0"TO 100 STEP .3

2100 LET x=100-4a *xvo %
COSE(u) 47 % SINE(u) *
COSE (a)

2110 LET y=110+417 % vo %
SINE(u) * SINE(a)

2120 >IF a=0 THEN PLOT x,y

2130 IF a>0 AND x<=230
THEN DRAW (x-PEEK
23677), (y-PEEK 23678)

2140 NEXT a

2150 END PROC

2160 DEF PROC cerc

2170 . EOR1a=0:TO 6.4 STER: .3

2180 LET x=100+7 %kvo %
COSE(a)

2190 LET y=110}17 xvo *
SINE(a)

2200 IF a=0 THEN PLOT X,y

2210 IF a>0 THEN DRAW (x-

PEEK 23677)
23678)
2220 NEXT a
2230 END PROC )
2240 IF u<PI/2 THEN PROC
elice

(y-PEEK
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2250.1F (1=P1/2 ' THEN| PROC
cerc

2260 PAUSE 100 s

2270 TFu>0ANDu<PI/2THEN
PRINT #0; “Traiectorie

elicoidala !
" 2280 >IF u=PI/2 THEN PRINT

#0; “Traiectorie circulara!”

2290 IF u=0 THEN PRINT
#0 ; “Traiectorie rectilinie !”

2300 LET t=1

2310 PAUSE 0

2320 FOR 4=1 10 176

2330 SCROLL. 7: NEXT i

2340 CLS /

2350 GO TO 580

2360 SAVE “Elice” LINE 10

3.3. CIRCUIT RLC SERIE
~ (,RLC SERIE")

Se tipdreste sub forma unui tabel raspunsul la 20 intrebdri legate
de circuitul RLC serie, fomat dm elemente ideale. Instrucfiunea
INPUT cere introducerea unor mdarimi fizice necesare efectudrii cal- .
culelor. Acest program permite rezolvarea unor probleme care se
gisesc in manualul de clasa a XI-a, la sfirsitul capltolulul intitulat
,,Curentul alternativ’’, dind rdspuns la un numir mult mai mare
de intrebiri decit cele din manual.

Cu ajutorul marimilor calculate se reprezintd diagrama fazoriald

a circuitului RI,C serie, graficul tensiunii si intensitatii,

seama de defazajul respectiv.

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)=

70 NEXT i

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

90 CSIZE 16,24

100 PRINT FLASH 1;AT 3,5,
«READY”

110 PAUSE 0: CLS

120 CSIZE 8,16

130 CIRCLE 20,100,2:
22,100

140 DRAW 28,0: DRAW 0,—2

CHR$ d

PLOT

86

tinindu-se

150 DRAW 30,0: DRAW 0,4
160 DRAW —300 DRAW 0,
—2

170 PLOT 60,90 ;“R”

180 PAUSE 50

190 PLOT 80,100: DRAW 30,0

200 =FOR i=13TQ A0

210 DRAW 5,0,—PI: NEXT i

220 PLOT 130,905 LT

230 PAUSE .50

240 PLOT 160,100: DRAW
35,0

250 PLOT 195,95: DRAW 0,10

260 PLOT 200,95: DRAW 0,10

270 PLOT 200,100: DRAW
2840, &

280 CIRCLE 230, 100,2: PLOT
194,90 ;5C"



290 PAUSE 100

300 FOR i=1 TO 110

310 SCROLL 6: NEXT i

320 LET a$=“CIRCUIT”

330 EOR M =110OU7

340 BEEP .1,RND %30

330 PLOT 4541 %20,120 ;a$(i)

360 NEXT i :

370 LET b$=“RLC SERIE”

880 "HORa—=1- 1049

390 BEEP .1,RND %30

400 PLOT 75+i % 10,100 ;b&(i)

410 >NEXT 1

420 PAUSE 100

430 FOR i=T1'TO*16

440 BEEP .1,RND %30

450 PLOT 40+i x 10,80 ;z5(i)

460 NEXT i .

470 PAUSE 50

480 FOR i=1 TO 6

490 BEEP .1,RND %30

500 PLOT 40,156—i %16 ;“ x”

510 NEXT i

520 IF CODE z5(13)< >71
THEN NEW -

530 FOR =1 TOHT

540 BEEP .1,RND %30

550 PLOT 40-}+i%10,60;“ x”

560 NEXT ‘i

570 FORY 1=1"TO 5

580 BEEP .1,RND %30

590 PLOT 210,6041i*16;“ x”

600 NEXT i

610 FOR 1=1 TON16

620 ~BEEP .1,RND %30

630. PLOT210="4%10;140;“ '%.?

640 NEXT i

650 PAUSE 50: PLOT 38,142

660 DRAW 0,—100: DRAW
182,0

670 DRAW 0,100: DRAW
147182.0 -

680 PAUSE 100

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

700 BEEP .4,28:

710 BEEP .4,24:

720 BEEP .4,21:

730 BEEP .4,24:

740 BEEP .4,23:

750 BEEP .2,21: BEEP 2,19

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

770 BEEP .2,26

780 FOR: 1= 10 8175

790 SCROLI, 7

800 NEXT i

810 CLS

820 >PRINT AT 3,3; “Acest
program raspunde la un nu-
mar de 20 intrebari legate
de circuitul RIC serie.”

830 PRINT’

840 PRINT TAB 6; “Apasati
orice tasta!”

850 PAUSE 0: CLS

860 PRINT AT 2.4; “Utilizati
acest program pentru rezol-
varea urmatoarelor proble-
me:” -

870 PRINT TAB 12; “XI1,30,4”

880 PRINT TAB 12; “XI1,30,5”

890 PRINT TAB 12 ;“XI,32,13”

900 PRINT

910 PRINT TAB 6; ‘“Apasati
orice tasta!”

920 PAUSE 0: CLS

930 >PRINT AT 4,2; “Intro-
duceti tensiunea efectiva
aplicata la bornele circui-
tului (in V)”

940 INPUT; LINE u»

950 FOR i=1 TO LEN u$

960 IF CODE u$(i)<<46 OR
CODE u$(i) >57 THEN GO
TO 940 2

BEEP .2,26
BEEP .2,23
BEEP .2,23
BEEP 2,96
BEEPR:.2{2]

970 IF CODE US$ (i) =47 THEN

GO ; TO 940
980 NEXT i
990 LET u=VAIL u$
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1000 CLS

1010 PRINT AT °5,0;  “Intro-
duceti frecventa curentului
, alternativ(in Hz)”

1020 INPUT LINE {$

1030 FOR 'i=1 TO LEN £§

1040 IF CODE f$(i)<46
CODE {$(i) >57
GO/ TO 1020

1050 IF CODE f$(i)=
GO TO 1020

1080 >NEXT i

1070: LET f=VAL {$

1080 CI1,S

1090 IF =0, THEN GO TO
980y .

1100- PRINT AT 5,0;
duceti rezistenta

: trica  (in:Ohmi)”

1110 INPUT LINE RS

1120, FOR i=11TO" LEN: R$

1130 IF \CODE R$(i)<46 OR
CODE R§(i) >57 THEN
GO TO 1110

1140 IF CODE R$(i)=
GO TO 1110

1150 NEXT i

1160 LET R=VAL R$

1170, CL,S

1180 IF R=0 THEN PRINT AT
5,4 :“Nu’ analizez circuit
fara rezistenta!”

1190 IF R=0 THEN GO F0 920
1200 PRINT AT 5,1; “Introdu-
ceti inductanta (in H)”

1210 >INPUT LINE L$§
1220 FOR i=1 TO LEN L$
1230 IF CODE L(i)<46 OR

OR
THEN

47 THEN

“Intro-
elec-

47 THEN

CODE L$(i)>57 THEN
- GO TO 1210
1240 IF CODE L$=47 THEN
M GO TO 1210
1250 NEXT i ‘

1260 LET I=VAL L$

88

1270 ClS

1280 IF L=0 THEN PRINT AT
545 “Nu analizez  circuit
far-a inductanta !”

1290 IF L =0 THEN GO TO 920

1300 PRINT AT 5,3; “Introdu-
ceti icapacitatea electrica
e s Bl e

1310 INPUT LINE e

1320 FOR 1—1TOLENC§B

1330 IF CODE C$(i)=<46 OR

CODE: C$(i)>57 THEN
GO TO 1310

1340 IF CODE C$(i)=47 THEN
GO TO. 1310

1350 SNEXT i

1360 LET C=VAL: C$

18701 8T, Het

1380 IF C=0 THEN'/PRINT
AT 5,4; “Nu analizez ecir-’
cuit: fara < capacitate !” -

1390 IF £L=0 THEN GO TO 920

1400 LET XTI,=2 % PI %f #L,

1410 LET XC=1/(2 % PI %f %C)

1420 LET Z=SQR (1724 (ABS
(XL, —XC)) 2)

1430 LET I1=UJZ

1440 T ETFT UR=I %R

1450 TACT UL =—T ¢/

1460. TRET 00T X Cicy

1470 LET fi=180/PI % (ATN

; (XL—XC)/R)) -

1480 LET f0=1/(2 xPI *SQR
(L %))

1490 LET Ir=U/R

1500 LET URO=Ir xR '

1510 TET ULO=1Ir %2 %PT %
fO %I,

1520 LET UC0=Ir/(2 % PI %10 *
B

)
1530 SLET Q=UL0/U
1540 TET Z0=SQR (L/C)
1550 LET fp=COS (PI *{i/180)
1560 LET P=U*I %fp



1570 LET: Pr=R% I ¥SIN
(PI *£i/180)

1580 LET S=8QR ((ABS P)"24
-(ABS Pr)"2) :
1590 PRINT “1) Reactanta in-
ductiva :” ; TAB 10; “XIL =
=% XL “Ohmi”; TAB
L P N R AN

1600 PRINT “2) Reactanta ca-
pacitiva :” ;) “-TAB--10;
RO ;XC ;0 Ohadil |
TAB 0;° %

»

-----

1610 PRINT "3) Impedanta:”,
TAB105YZE?, . 2.3 Ohmi”
;TABO;“ o R

1620 >PRINT “4) Intensita-
tea Tt TAR 105 T =320 00T0
AR TAB 03 ARy,

.....

1630 PRINI‘ "‘5) Tensiunea :”;
4 TAB: 210:%- oI RECTH URS
NV PAB MO ofs
PRINT “6) “Tensiunea:”

1640 ;
TR 10 =, 220 LS

o U ;1 L] 6 s el il 6 :

1650 PRINT: “7)Tensiunea:”;
TAB 0 YPgC=2 " UCk
N AR O SRR, T

1660 PRINT “8) Defazajul:”
TAB :10; A= "; ﬁ;
“grade TAB 0;

......

2

1670 >PRINT “9) Frecventa de
rezonanta:” ; TAB10;“f0=*;
5O Hz2 . TABIO: S O)

”

1680 PRINT .“1.0). Tutensitatea

la rezonanta:” ; TAB 10;
U= b SR AR )

1690 PRINT “11) Tensiunca la
rezonanta :” ;. TAB 10/
TURO=Y JUITROL (YT -
TAB 0; “SbiugODaigs

1700 PRINT- “12) Tensiunea la
tézongnta #0¢ TAB: 10;
SU0=""" UITA A TAB
Qi rotacked el : :

i3]

1710 PRINT “13) Tensiunea la

rezonanta :” ; TAB 10;
“UCO— » ; UCO ; u-V'” ;
TAB O; hep i g

1720 >PRINT “14) Factorul de
calitate :”; TAB 10; ”Q
Qs TAB O e ‘

1730 PRINT “15) Impedanta ca-
racteristica ;" ; ‘TAB 10;
{20 205 Ol
TAB Oy 2yl
1740 PRINT “16) Factorul de
putfarﬂ - 2 (A B0 “fp
fpi; TAB O ‘b

1750 I’liINT “17) Puterea .ac-
$iva AT+ TAB 10 AP =23

P; “W”' TABO; ¢

1760 PRI\T i “‘o) Puterea reac-
tiva: s TABLI0C Rre
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Pryt VAR PABHO - 51
1770 >PRINT “19) Puterea apa-
renita’sy PABI0; 8",
S VA G TABAQ 54 . v

1780 IF XI, >XC THEN PRINT
“20) Efectul inductiv este
predominant”

1790 IF XC>XI, THEN PRINT
“20) Efectul capacitiv este
predominant.”

1800 IF XL =XC THEN PRINT
“20) In conditiile problemei,
apare rezonanta tensiuni-
lor.”

1810 PAUSE 0: CLS

1820 PRINT "PABMNG:; " DIA-
GRAMA FAZORIALA”

1830 LET m=UL+UC

1840 IF UR >=m THEN LET
ULs=UL %200/UR

1850 IF UR >=m THEN LET
UCs=UC x200/UR

1860 IF UR >=m THEN LET

’ URs=200""%

1870 >IF UR<m THEN LET
ULs=130 xUL/(UL+-UC)

1880 IF UR<m THEN LET
UCs=UC % 130/(UL+-UC)

1890 IF UR<m THEN LET

- URs=130 x UR/(UL-+UC)

1900 LET 0=10+4UCs

1910 DEF PROC sageata

1920 LET i=SOR" 297 a=ATN
(dy/dx), b=ATN .4 ‘

1930 DRAW —i xCOSE (a-+b),

© —i % SINE (a+Db)

1940 DRAW —4 xSINE (a),

4 x COSE (a)
1950 DRAW i%COSE (a—Db),
i % SINE (a—b)
1960 END PROC

90

1970 DEF PROC nord

1980 DRAW —2,—5: DRAW 4,0

1990 DRAW —2,5

2000 END PROC

2010 DEF PROC sud

2020 DRAW —2,5: DRAW 4,0

2030 >DRAW " — 225 %~ EBND
PROC

2040 DEF PROC est

2050 DRAW —5,2: DRAWO,—4

2060 DRAW 52: END PROC

2070 PLOT 30,0: DRAW 2250

2080 PROC est

2090 PLOT 240,0-+20;

2100 PAUSE 100

2110 PLOT 304+UYRs,o0:
est

20 AP Uls >==—U(s THEN
PLOT 344+-URs,0—2;

uI ”

PROC

IKUR}J
2130 IF ULs<UCs THEN PLOT
34+ URs,0+20; “UR”

2140 PAUSE 100
2150 PL,OT 30.0%" DRAW 0. T1Ls
2160 PROC nord

2170 PLOT 5,0+ULs; “UL”
2180 PAUSE 100
2190 PLOT 30,0: DRAW O,

—UCs
2200 PROC sud

2210TPLOT 5 6" WEs -85 1 UC™
2220 PAUSE 100
2230 =P1,.0F- 30,0 : [LET vdx=

URs, dy=ULs—UCs

2240 DRAW dx, dy

2250 IF dx< >0 THEN PROC
sageata ,

2260{IR | dx=0, AND dy>0
THEN PROC nord -

2270 IF dx=0AND dy<OTHEN
PROC sud

2280 IF ULs>=UCs
PI,OT 34-4+URs,0-}+
(ULs—UCs)+20; “U”

THEN



2290 IF ULs<UCs THEN PLOT
34-+URs,0—(UCs—ULg)
65 1T B ) e

2300 PAUSE 100

2310 IF\ULs >UCs THEN
PRINT  #0; “Efectul ''in-
ductiv predomina.” .

2320-IF -\ Uls=UCs' ' THEN
PRINT #0:;“Rezonanta
tensiunilor.”

2330 IR Uls=UCs ¢ "THEMN
PRINT 4#0: “Efectul ca-
pacitiv  predomina.”

2340 PAUSE 0: CLS

2350 >PRINT, AT 0,12; “GRA-
FICTIL 2

2360 PRINT AT 1,3; “TENSI-
UNII SI INTENSITATII”

2370 PLOT 30,0: DRAW 0,140

2380 PROC nord

2390 PLOT 0,140 “u,i”:
1578 1 10

2400 PAUSE 50

PLOT

2410 PLOT 30,70: DRAW
220,0 g

2420 PROC est: PLOT 230,65 ;
llt)l g

2430 PAUSE 50

2440 FOR x=0 TO 179

2450 LET u=70-160 % SINE
(P1/30 *x)

2460 LET ul=70-+60 x

SINE(PI/30 % (x--1))
2470 LET i=70+440 % SINE

(PI/30 *x—fi x PI/180)
2480 LET i1=70+40 x SINE

(PI/30 % (x+1)—fi x PI/

180)

2490 PLOT x430,u: DRAW 1,
ul—u

2500 PLOT 'x4+-30,i: DRAW 1,
11—1

2510 NEXT %

2520 >GO TO 920

2530 SAVE “RILIC serie”™ LINE
10

3.4. PUTEREA TN CURENT ALTERNATIV

(,PUTEREA")

Folosind un singur sistem de axe de coordonate se reprezintd in
functie de timp urmitoarele marimi fizice: tensiunea momentana,
intensitatea momentand, puterea momentana si puterea medie (puterea
activd). In functie de dorinta utilizatorului se pot introduce diferite
defazaje intre intensitate si tensiune, cu conditia ca si nu se iasd din
intervalul —PI/3 si PI/3. Daca nu se respectd intervalul respectiv,
calculatorul refuzd executia graficului.

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$=“PUTEREA”
130 FOR i=1 TO 7
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140 BEEP .1,RND %30

150 PLOT 45-+i %20,120; a$(i)

160 NEXT i

170 LET b$=“INSTANTA-
NEE”

180 FOR i=1 TO 11

190 BEEP .1,RND %30

200 PLOT 65+i% 10,100 ;%(i)

210 NEXT i

220 >PAUSE 100

230 FOR i=1 TO 16

240 BEEP .1,RND %30

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

260 NEXT i

270 PAUSE 50

280 FOR i=1 TO 6

290 BEEP .1,RND %30

300 PLOT 40,156—1 * 16 x

310 NEXT i

320 FOR i=1 10 17r

330 BEEP .1,RND %30

340 PLOT 40+i %10,60; x”

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

490 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
510 BEEP .4,24: BEEP .223
520 BEEP .4,21: BEEP .2,23
530 BEEP 4,24: BEEP

2,26
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820 PRINT AT 1,14;

540 BEEP .4,23: BEEP .2,21
550 BEEP .2,21: BEEP .2,19
560 BEEP .223: 'BEEP .4,26

570 BEEP .2,26
580 FOR i=1 TO 175

590 SCROLL 7

600, NEX'T i
610 IF CODE z$(18)< >71
THEN NEW-
620 'CLS
630 KEYWORDS 0
640 >LET i=USR “o”
650 POKE i--0, BIN 00000000
660 POKE i-1,BIN 00000000 -
670 POKE i-+2,BIN 00100100
680 POKE i--3,BIN 01006010
690 POKE i+4,BIN 01000010
700 POKE i--5,BIN ' 01011010
710 POKE'i+6,BIN 00100100
720 POKE i+7,BIN = 060000000
730 LET i=USR “f”
740 POKE i+0,BIN
750 POKE i+1,BIN
760 POKE i-+2,BIN
770 POKE i+3,BIN
780 POKE i-+4,BIN
790 POKE i-5,BIN
800 POKE, i4-6,BIN
810 POKE i+47,BIN

00000000
00001100
01010010
01010010
01010010
00111100
00010000
00010600
“1dzca’’
830 PRINT AT 2,11; “u=Um.
sin ONt”
840 PRINT AT 3.15;
850 >PRINT AT 4,9;
(ONt-+FILL)”
860 PRINT AT 6,3;
instantanee este:” :
870 PRINT AT 82:u p—=ti=—
Um.sin ON t.Im.sin (ON t--
FILL)”

(I )’ .

1—Im,sin

“puterea

‘880 PAUSE 0

890 FOR i=1 TO 175
900 SCROLL, 7
910 NEXT i



920 DEF PROC sun : CODE {$(i)>57 THEN

930 FOR i=1 TO 3 e GO TO 1200
940 BEEP .2,30: BEEP .2,35: 1230 IF CODE f$ (i)=47 THEN
BEEP .2,40 GO TO 1200
9530 NEXT i 1240 NEXT i
960 END PROC 1250 LET fi=VAL 1§
970 CLES 1260 IF -fi>60 OR fi< —60
980 . PLOT 2,0: DRAV' 0,165 THEN PRINT; #1; “Des=
S90 DRAW 2,-5: DRAW fazajul apartine [—60,60]
—4.0: DRAW 25 grd.” : PAUSE 400: GO
1000 PAUSE 100 TO 1200/
1010 PRINTE (BT ASH ¢}y (AF 1270 IF fi<0 THEN PRINT
Oy 4#1; AT 0,0;> Intensi-
1020>PROC sun tatea este in urma tensi-
1030 PRINT FLLASH 0; AT ;1 unii ca FILL="; fi;
g “grd”
1040 PAUSE 50 1280 IF fi>0 THEN PRINT
1050 PRINT FLASH'1; AT 0,2; #1; AT0,0; ‘Intensi-
i : tatea : este defazata ' ina-
1050 PROC sun in‘uea tcnsmnii CH i RILI =
1070 PRINT FIL,ASH 0 ;AT 0,2; Weli o ard?
i 1290 II* fl—O THEN PRINT
1080 PAUSE, 50 #1;AT 0,0; “Intensitatea
1090 PRINT FLASH 1;AT 0,4; si tensiunea sint - in ¥aza,
Hopl K11 1;==0 grd.”
1100 PROC sun 1300 >FOR t= O TO 244 STEP
1110 PRINT FLASH(O; AT 0,4; 2
B S i _ 1310 LET u=40-+16 * SINE ((t/
1120 PAUSE 100 123 % PI))
1130 P1,OT 0,40: DRAW 2550 1320 LET ul=40+16 xSINE
1140 DRAW —52: DRAW 0, (((t+2)/123 % P1))
—4: DRAW 5,2 1330 LET 1=404-8 % SINE
. 1150 PAUSE 100 ((t/128 x PI+4-fi % PI/180))
1160 PRINT FLASH 1; '- AT 1340 LET i1=40-48 % SINE,
Tikte i & an g (((t+2)/123 x PI-+fi x PI/
170 PROC sun % 180)) :
L BN TrARE, @A - 1900 FROL b2, CDRAVER,
Ly <t e

o len) St A T
L P%USE L 1360 511011 t4-2," DRAW 2

1200 INPUT “Introduceti defa—— 1370 PLOT t;}-Z, (u—40) *

ze-Jul".’ LINE 5 (i—40)+40 P
1210"FOR i=1 TO LEN {5 1380 DRAW 2, (ul—40)

1220 >IF CODE f5(i)<45 OR . (i1—40)—(u—40) * (i—40)
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1390 NEXT ¢t

1400 PAUSE, 100

1410 PLOT 6,60+64 x COSE
(f £ PI/180): “P¥

1420 PLOT 2,401-64 x COSE
(fi x PI/180) :- DRAW 246,0

1430 PAUSE 200

1940 >TFF fi <O ' ATHEN PRINT
#1; AT 0,0; “Efectul in-
ductiv este predominant!”

1450 IF fi>0 ‘THEN PRINT
#1; AT 0,0; “Efectul ca-
pacitiv este predominant!”

1460 IF: fi=0 THEN PRINT
#1; AT 0,0; “Aceasta situ-
atie apare la rezonanta sau
in cazul rezistorului ideal !”

1470 PAUSE 200

1480 IF¥ fi=0 THEN PRINT
#1; AT~0,0; “Puterea in-

stantanee are numai valori-

pozitive !”
1490 INPUT “Mai doriti exem-
ple? (d/n)”; s$

1500 >IF s§=“d” THEN GO
TO 970 .

1510-TF ‘s&=—="p.5 PTHEN GO
TO" 1530 :

1520 1F s8 < >"n" "TORIESCSS
“d” THEN GO TO 1490

1530 "CL 5 §

1540 PRINT AT 0,1; “Retineti

~ urmatoarele relatii:”

1550 PRING (AL 1 P =111,
cos FI 1Y

1560 PRINT AT 3,5; “P-puterea
gctiva <P >=W"

1570 PRINT AT 5,10;
LOJIRE G P G

1580 PRINT AT G,2; “Pr-pute-
1ea geantivas. = Prias
VAR”

1590: PRINT ATLB 13 :5S=1 I
1600 PRINT AT 9,3; “S-puterea
aparenta; <S>=VA”

1610 PAUSE 0: STOP _
1620 SAVE “Puterea” LINE 10

“Pl‘:



4. ELEMENTE NELINIARE DE CIRCUIT

4.1. REDRESAREA MONOALTERNANTA

(.MONO")

Sint prezentate, doud scheme electrice de redresoare momnoalter-
nantd cu ajutorul diodei cu vid, apoi cu diodd semiconductoare. Se
reprezintd grafic tensiunea ce urmeaza a fi redresatd, tensiunea redre-
satd, primele doud componente ale dezvoltirii in serie Fourier, pre-
cum si expresiile matematice ale acestora.

Graficul sumei celor doua componente se poate compara cu gra-
ficul tensiunii redresate, pentru-a aprecia masura im care tensiunea
redresatd este aproximatd doar de primii doi termeni din seria Fourier.

10
20
30
40
50
GO
70
80
90

100
110
120
130
140
150
160
170

BORDER 2: PAPER 6
INK 1: CLS

DIM z5(16)

FOR i=1 TO 16

READ d

LET z5(i))=CHRS d
NEXT i

CSIZE 16,24

PRINT FLASH 1; AT 3,5;
“READY”

PAUSE 0: CLS

CSIZE 8,16

LET a$=“REDRESOR”
FOR i=1 TO 8

BEEP .1,RND %30

PLOT 35-+i %20,120 ; a$(i)
NEXT i

LET b$=“MONOALTER-
NANTA”

180
190
200

210

FOR i=1 TO 14
BEEP .1,RND %30 -
PLOT 50-+i%10,100; b$

ATy
NEXT 4

220 >PAUSE 100

230
240
250

260
270
280
290
300
310
320
330
340

ROR 1= IO
BEEP .1,RND %30

PLOT 40+ix%10,80; z$
(i)

NEXT i

PAUSE 50

FOR ‘1= 11JRCE6

BEEP .1,RND %30

PLOT 40,156—1%16; “x”
NEXT i

EORSG= 1017

BEEP .1,RND %30

PLOT 4041 x10,60; “ x”
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350 NEXT i

350 FOR i=1.TO 5

370 BEEP 1,RND %30

380 PLO’1‘210,60+i G S STl i
390 NEXT i

400 FOR i=1 TO 16

410 BEEP .1, RND %30« -
490 RPLOT 210—1#% 10,140 %
430 NEXT i

440 >PAUSE 50: PL.OT 38,142

450 DRAW 0,—100: DRAW
1820
460 DRAW 0,100: DRAW
G 1820 - -

470 PAUSE 100

480 BEEP .4,19: BEEP 2,23
490 BEEP-:4,28: BEEP 2,26
500 BEEP .4,24: BEEP .2,23
510 BEEP .4,21: BEEP .223
520 BEEP .4,24: BEEP .2,26
530 BEEP .4,23: BEEP 2,21
540 BEEP .221: BEEP 2,19
550 BEEP .2:23 : BEEDP 4,26
560 BEEP 2,26

570 TF CODE 2%
THEN NEW
580 CSIZE: O ;
590 DATA ;27 89,56,55,32,76,72
67,67,32,67, —1\; 71,79,73,65
600 rOR 1ﬁ1 T@ 175
610 SCROLIT
620 NEXT 4
630 CIs 4
640 >DEF.PROC est
650 DRAW —5,2: DRAW O,
—4: DRAW 52 '
660 END PROC
670 DET PROC nord
680 DRAW [ 7=—=2;—54
40 » DRAWOE25
690 END PROC
700 DEF PROC wvest
710 DRAW 5,2: DRAWQ,—4:
DRAW —52

5(13) < >71

DRAW

%

1000 P

720 END PROC

730 DEF PROC sud

740 DRAW 2,5: DRAW —4,0;
DRAW 2,=5

. 750 END PROC

760 CIRCLE 10,140,2:
10,142 :

770 DRAW 0,18: DRAW 20,0
DRAW 0,—5

780 FOR i=1 TO 10

790 DRAW 0,—5,—PI: NEXT -

PLOT

: X 20
800 >DRAW 0,—5:

DRAW
—20,0 )
810 DRAW 0,18: CIRCLE 10,
120,2
820 PAUSE 100
830 PLOT 40,160 : DRAW 0,
—60
840 PAUSE 100
850 PLOM:50,170: - DRAW 0, "
—5
860 FOR i=1 TO 7
870 DRAW 0,—5,PI: NEXT i
880 DRAW 0,—5: PAUSE 100
890 PLOT 50,110:  DRAWO,
" —5
900 DRAW 0,—5,PI: DRAW
.0, —=5,P1; DRAW 0,5
910 PAUSE 50 : PLOT 25,175 ;
& l\_’) b
920 PAUSE 50: PLOT; 25,155
930 DRAW 0,—50: - PROC
sud i
940 PAUSE, 50/PLOT 8, 135;
3 fltl'i”

950 PAUSE 50 :-PEOT 55:165
960 DRAW 0,—35: PROCsud
970 PAUSE 80 : PIOT88,152 ;
“11‘)
980 PAUSE 50 : PLOT: 55,105
990 DRAW O, —10 PROC 'sud
“UbL 50 l’I OT 58,105 ;
“aft



1010 >PAUSE 0
1020 CIRCLE 110,150, 15

1030 PLOT 105,160: DRAW
10,0

1040 PLOT 110,160: DRAW
0,10

1050 PLOT 100,125: DRAW
0,13

1060 DRAW 20,0, —PI/1.5

1070 PLOT 105,110: DRAW
0,26

1080 DRAW 10,0, —PI/1.5:
DRAW 0,46

1090 PAUSE 0

1100 PLOT 50,170 : DRAW 60,0

1110 PAUSE 50

1120 PL,OT 50,125: DRAW 15,0

1130 DRAW 0,3: DRAW 20,0

1140 DRAW 0, —6: DRAW
=20.0

1150 DRAW 0,3:

1160 DRAW 15,0:

1170- PLOT . 50:110'
55,0

1180 PLOT 50,90: DRAW 65,0 :
PAUSE 50

1190 PLOT 70,120 ;
TUSE, 50

1200 PLOT 85,135:
—20,0

1210 >PROC vest

1220 PAUSE 50

1230 P1,OT 75,145; “u”

1240 PTOT 55,124 %4 “PTOT
88,124 “+”

1250 PAUSE 500

1260 PI,OT 140,110:
0,65

1270 PROC nord

1280 PLOT 155,175;
PAUSE 50

-1290 PLOT 135,140
120,0

1300 PROC est

PLOT 85125
PAUSE 50
DRAW

SR APAY

DRAW

DRAW

S

DRAW

7 — Fizica de liceu in limbaj basic

1310 PLOT 240,138 “t

1320 PAUSE 50: FOR x=0
O RES S el

1330 LET y—=1404-35 % SINE
((PI *xx/20))

1340 LET y1=140-+35 % SINE
((PT * (x-1)/20))

1350 PLOT 140+-x,y :
1,yl—y

1360 NE\ZT

1370 PAUSE 100: PLOT 140,78

1380 DRAW 0,35: PROC nord

1390 PL.OT 130,105 “u*

1400 >PAUSE :)O FOI\ X0
'O 110 STEP 5

1410 PLOI 140+x,70 :

DRAW

NEXT

1420 PROC est

1430 PAUSE 50: PLOT 240,80 ;
“t” .

1440 PAUSE 50: FOR x=0 TO

99

1450 LET y=30 x SINE ((PI %
x/20))

1460 LET y1=30 % SINE ((PI %

(X +1)/20))
TA70 TR v >=0" " THENPLOD
1404+-x, 704y
1480 IF y1>=0 THEN DRAW
1, yvl—y
1490 IF y<=0
140-}-x,70
1500 NEXT x
1510 PAUSE 50: PLOT 190,90
1520 DRAW 0,10: PROC nord
1530 PAUSE, 50: -PLOT 190,80
1540. DRAW ‘0, —10: PROC
sud ‘
1550 PAUSE, 50: PLOT 186,89:
“Um"
1560 PAUSE
="
1570 PY (O "D 4sgi it et
il 32805 “=Ru' 4 oot #

THEN PLOT

500: PLOT 0,80;



LET

00060000
06000001
00111110
01010010
00010010
00010010
00010010
00000000
PLOT 0,60 ;

1580 >KEYWGRDS 0:
TR TR R n
1590 POKE i+4-0,BIN
1600 POKE i--1,BIN
1610 POKE i4-2 BIN
1620 POKE 1-+3,BIN
1630 POKE i--4,BIN
1640 POKE i--5,BIN
1650 POXKE i-6,BIN
1660 POKE i+ 7,BIN
1670 PAUSE 0O:
('I:)‘ »
1680 PLOT "8 .55 ;- =1 - PROP
16,60 ;” =Um/DPOKE?”-
1690 PAUSE 500: PLOT 0,40 ;
(5 48] \
1700 PLOT 24,35: DRAW 16,0
Y7210, PL,OT 24,44 ;. TlmP;
PLOT 25,34 2"
1720 L ET 1=U8Ro”
1730 POKE i--0,BIN.
1740 POKE i-+1,BIN
1750 POKE i+2,BIN
1760 POKE i-+3,BIN
1770 POKE i+4,BIN
1780 >POKE i-}5,BIN
1790 POKE i-+6,BIN 00100100
1800 POXE i-+7,BIN 00000000
1810 PLOT 40,40; “sin” : PLOT
7040 “ON72 . PLOT
80,40 ; “t”
PAUSE 0: PLOT 140,10
DRAW 0,45: PROC nord
PAUSE 50 PLOT 135,30
DRAW 120,0: PROC est
PAUSE 50: PLOT 240,38 ;
”t”
EAUSE SO PLOT: 16555
(:U___:u
LT e —30/PF
HEOR === 0O 00k
PAUSE 5 m
PI,OT 140+-x,30--c¢
NEXT x : PAUSE, 50

00000000
00000000
00100100
01000010
01000010
01011010

1820
1830

1920
1930

1940

1950
1960

1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080

2090
2100

2110
2120
2130
2140
2150
2160
2170
2180

2200

2210
2220
2230
2240
2250
2260

PE T 21236055 e
PAUSE -50

FOR x=0 TO 99

LET y=30+15 % SINE
((PI %x/20))

LET y1=30415 % SINE
((PT * (x+1)/20))
PLOT 140--x,y:
Ly

NEXT ix
>PAUSE 500
LET i=USR “g”
POKE, i+4-0,BIN
POKE i+1,BIN
POKE i+2 BIN
POKE i-+3,BIN
POKE i-+-4,BIN
POKE i+4-5,BIN
POKE i-+6,BIN
POKE i+7,BIN
PLOT  0,20; “GET=":
PLOT 16,16: DRAW 40,k
PLOT 16,25; “Um/2”
PLOT', 16,15; " “Um{
DPOKE”

BIOT 56,27 “Setfl 5P
PAUSE 400

FOR =14 PO 12 F

POR v-—=15“P) 3]
BERINTUAT oyt 2
NEXT y: NEXT x
PAUSE 50 \
PRINT AT 16,20 ;
FICUL”

DRAW

0000000
00006000
01000100
GO101010
00016600
000106000
00018000
CHo00000

“GRA-

2190 >PRINT AT 1822: “SU-

MEI”

PRINT AT 20,18; “COM
PONENTEILOR™ - :
PAUSE 100

FOR x=147T0 2]

FOR, y=16:-L@"31
PRENSUATN ey 0
NERE it A
PAUSE 50



2270 PLOT 140,10: DRAW
<0 45 '
2280 PROC nord
2290 PLOT 130 69 SURRLOT
138,65 ; :
2300 PLOT 146 69 “Lu

2310 PAUSE 50: PLOT 135,30
2320 DRAW 120,0: PROC est
2330 PAUSE 50: PLOT 240,39 ;

o

2340 PAUSE' 50

2350

2360 PLOT 1404-x,40

2370 NEXT x

2380 PAUSE 350

2390 >FOR x=0 TO 99

2400 LET y=304c-+15 % SI\TF
((PL % /20))

2410 LET y1=30-+c+15 %
SINE((PI % (\+1)/20))

2420 PLOT 140—1—x y: DRAW 1,
yi—y

2430 NEXT x

2440 PAUSE 0

2450 FOR x=0
y=0"TOH5

2460 PRINT AT x,y; “,. ”

2470 NEXT y: NEXT x

2480 PRINT AT 2.5: “DIODA”

2490 PRINT AT 4,0; “SEMI-
CONDUCTOARE”

2500 PRINT AT 6,1: “POATE
INLOEUIL”

2510 PRINT: (A 811

CEENVID

PAUSE 400

ROR  x=0:TO 10 FOR

Y—_—‘O TO 15

2540 PRINT AI‘ > S

2550 >NEXT v NL\ Tty

2560 CIRCULE 10 140 2
10,142

2570 DRAW 0,18: DRAW 20,0 :
DRAW 0,—5

TO 10: FOR

“DIODA

2520
~ 2530

I’LOT

FOR x=0 TO 100 STEP 5.

2800 DRAW 0,—50:

2830 DRAW 0,—50:

2580 FOR 1=1 TO 10
25390 DRAW 0,—5, —PI: NEXTi

2600 DRAW 0,—5: DRAW
—20,0 ,

2610 DRAW 0,18: CIRCLE 10,
120,2

2620 PAUSE ‘100

2630 PLOT 40,160: DRAW 0,
a0

2640 PLOT 50,160: DRAW 0,
=3

2650 FOR i=1 TO 10

2660 DRAW 0,--5,PI

270 WX

2680 DRAW 0,—5:
6004

2690 DRAW 0,20 :

2700 DRAW 0,20 :

2710 DRAW 0,—20.:
=200

2720 PLOT 50,160 : DRAW 30,0

DRAW

DRAW —2,0
DRAW . 4,0
DRAW

9730 DRAW 0,—5: DRAW 10,5
2740 DRAW —10,5: DRAW 0,
et by :
2750 =RPEOT 2 9165 ; DRAW
0,—10

2760 PAUSE 50 PLO1,.90, 160

2770 DRAW 20,0:  DRAW 0,
—20

2780 PAUSE 50: PLOT 25,175;
“pp

2790 PAUSE 501 PLOT 1255155
PROC sud
PAUSE 50: PLOT 8,135;
ilulll

2820 PAUSE 50: PLOT 55,155
PROC sud

2840 PAUSE 50: PLOT 60,135;
“112"

2850 PAUSE 50; PLOT 113, 135;
“RS’!

2860 PAUSE 50

2870. PLOT 111,150; “4

2810

u9



2880 PLOT 111,119 “—7
28907 PANTSE 650 PLOT 105155 2920 PAUSE 0: STOR

2900 DRAW 0,—50: PROC sud . 2930 SAVE “Mono” LINE

2910°PTOT 95,135 fu

4.2. REDRESAREA BIALTERNANTA

(BI")

10

Se executd schemele electrice de redresor bialternantd cu dubld
diodd, cu doud diode semiconductoare si cu patru diode semiconduc-
toare (puntea redresoare). Se reprezintd grafic tensiunea alternativa
ce urmeaza a fi redresatd, tensiunea redresatd, primele doud compo-
nente ale dezvoltdrii in serie Fourier si diferenta lor. -

100
110
120
130
140
150
160
170

180
190
200
210

BORDER 2: PAPER 6
INK'l: CLS

DIM z$(16)

POR =1 TO 16

READ d

LET z$(i))=CHRS d
NEXT i

CSIZE, 16,24

PRINT FILASH 1; AT 3,5;
“READY”

PAUSE 0: CLS

CSIZE 8,16

LET a$=“REDRESOR”
FOR 1i=1 TO 8

BEEP. .1,RND %30

PLOT 35-+i %20,120; a$(i)
NEXT i

LET b$=“BIALTERN-
NANTA”

FOR i=1 TO 12

BEEP .1,RND %30

PLOT 60+1i % 10,100 ; bH(i)
NEXT i

220 >PAUSE, 100

230
240
250
260
270

100

FOR i=1 TO 16

BEEP .1,RND %30

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

PAUSE 50

280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

EOR 11T 0. 6

BEEP .1,RND %30

PLOF 40, 156—1 %16 %=
NEXT i '

FOR' i=1"TO 17

BEEP .1,RND %30

BLOT 4011 % 10,60 &7

NIl

HOR: 1= 105

BEEP .1,RND %30

PLOT 210,60+i%16; “ *”
NEXT i -

FOR ¢—1-TE 16

BEEP .1,RND %30

PLOT 210—1 % 10,140 ; “ % *
NEXT i

440 >PAUSE 50 : PLOT 38,142

450

460
470

480
490
500
510
520

DRAW 0,—100

DRAW 182,0: DRAW 0,
100: DRAW —182,0
PAUSE 100

DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65 ) ;
BEEP .4,19: BEEP 2,23
BEEP .4,28: BEEP .2,26
BEEP .4,24: BEEP .2,23
BEEP, .4,21: BEEP .2,23
BEEP .4,24: BEEP .2,26



530 BEEP 423: \BEEP 221

540 BREPR 2121 . BEEP 219

550 BEEP .2,23: “BEEP .4,26

560 - BEEP .2,26

570 IF CODE : z5(13)< >71
THEN NEW

580 CSIZE O

590 FOR i=1TO. 175

600 SCROLI, 7

610 NEXT i

620 >CLS

630 DEF PROC est

640 DRAW —5,2: DRAW O,
—4: DRAW 52

650 END PROC

660 DEF PROC nord

G700 D RAW: 2 5
4.0 DRAW: 2.5

680 END PROC

690 DEF PROC vest

700 DRAW 5,2: DRAW 0,—4:
DRAW —52

710 END PROC

720 DEF PROC sud

730 DRAW 2,5: DRAW —4.0:
DRAW 2,—5

740 END PROC

750 CIRCLE 10,140,2:
10,142 ,

760 DRAW 0,18: DRAW-15,0:
DRAW 0,—5

770 FOR 1=1:TO 10

780 >DRAW 0,—5,—PI:
NEXT i

790 DRAW 0,—5:
—15,0

800 DRAW. 0,18 : CIRCLE 10,
120,2

810 PAUSE 100

820 PLOT 35,160 :
—60

830 PAUSE 100

840 PLOT 45,170 :
—d

DRAW

PLOT

DRAW

DRAW 0,

DRAW 0,

» S0 EOR 1=1T"TOI'Y

860 DRAW 0,—5,PI: NEXT i
870 DRAW 0,—5 :
880 PAUSE 100: PLOT 45,110

890 DRAW 0,—5: DRAW 0,
—3,P1.

900 DRAW 0,—5,PI: DRAW
0,—5 '

910 PI,OT 45,145 DRAW 10,0

920 PAUSE 100 PLOT 20,170
‘(T]_’)

930 PAUSE 50: : PLOT 20,155

940 DRAW 0,—50: PROC sud

950 PATISE, 50 “RPLOT . 0,134%
i

960 PAUSE 50:PLOT 50,165

970 DRAW 0,—15: PROC sud

980 PAUSE 50: PLOT 50,140

990 DRAW 0,—15: PROC sud

1000 >PAUSE 50 : PLLOT 51,168 ;
llu2!’

1010 PAUSE 50 PLOT. 50,105

1620 DRAW 0,—10: PROC sud

1030 PAUSE 50: PLOT 55,104 ;
45k

1040 PAUSE 0

1050 CIRCLE 110,130,15

1060 BLOLY 105110
0,6

1070 DRAW 10,0,—PI/1.5:
DRAW 0,—26

1080 PLOT 85,115 "DRAW 17.0

1090 DRAW" 15,2,—PI/1.2

1100 PL,OT 102,137 : DRAW 6,0

DRAW

1110 PLOT 112,137: DRAW
B
1120 PLOT 105,150: DRAW 0,
—13
1130 PLOT 115,170: DRAW 0,
—33

1140 PAUSE 0

1150 PL,LOT 45,110: DRAW 60,0
1160 PLOT 45,90: DRAW 70,0
1170 PLOT 45,170: DRAW 70,0

101



1180 PLOT 45,120: DRAW 45,0

1190 DRAW 0,30: DRAW 15,0

1200 PLOT 55,148 : DRAW0,—6

1210 >DRAW 20,0: DRAW 0,6:
DRAW —20,0

1220 PLOT 75,145: DRAW 10,0

1230 DRAW 0,—20: -DRAW 0,
—10,PI

1240 PAUSE 50 : PLOT 60,140 ;
“RS”

1250 PAUSE 50

1260 PL,OT 52,140 “ =" P1,BT
76,140 ; -7

120 PAUSE 501 PLOT 76,155

1280 DRAW —-20,0: PROC vest

1290 PAUSE 50: PLOT 75,160 ;
I‘uJ’

1300 PAUSE 0

1310 PLOT 140,140 : DRAW 0,35

1320 PROC nord

1330 PAUSE 50:
118 b b A

1340 PAUSE 50 : PLOT 135,140

1350 DRAW 120,0: PROC est

1360 PAUSE 50: PLOT 240,
139"

1370 FOR x=0 TO 99

1380 LET y=140435 xSINE
((PI % x/20))

1390 >LET y1=140-435 x SINE,
(Y % (x+1)/20))

1400 PLOT 140+x,y :
LYl—y

1410 NEXT x

1420 PAUSE 0O

1430 PLOT 140,70 : DRAW 0,35

1440 PROC nord

1450 PI,OT 145,110; “u”

1460 PAUSE 50 .

1470 FOR x=0 TO 115 STEP 5

1480 PLOT 140+4x,70 : NEXT x

1490 PROC est

1500 PLOT 240,80 ; “t”

1510 PAUSE O0: FOR x=0T0O 99

PLOT 160,

DRAW

102

- 1720 POKE i+5,BIN
1740 POKE i+47,BIN

1520 LET y=704+ABS (30 %
SINE((PT % x/20)))
1530 LET y1=70+ABS . (30 %

SINE((PT % (x+1)/20)))

1540 PLOT 140+4x,y: DRAW
1,y1—y

1550 NEXT x

1560 PLOT 190,90: DRAW 0,10

1570 PROC nord

1580 >PLOT 190,80 :
0,—10

1590 PROC sud

1600 PAUSE 50: PLOT 185,88;

SUmrt

1610 PAUSE, 0

1620, P01 080 “a=1"
PG 240076 (s

1630 PI,OT 32,80; “—u'—

DRAW

1640 PAUSE 300
1650 PLOT 0,60~ 13"
B.BO =t
1660 KEYWORDS 0:

USR “p”
1670 POKE i+0, BIN
1680 POKE i+ 1,BIN
1690 POKE, 1+2,BIN
1700 POKE i+3,BIN
1710 POKE i+4, BIN

PLOT
BT =

00000000

00000001

00111110

01010010

00010010

00010010

00010010

00000000

1750 PLOT 16,60 ¢ —=21Im/

j DPOKE"

1760 LET c¢=60/PI )

1770 PAUSE 1000 : PI,OT 140,10

1780 >DRAW 0,45: PROC nord

1790 PLOT 185,30 DRAW
120,0

1800 PROC est

1810 PAUSE 50: PLOT 240,39;
“t”

1820_PAUSE 100 : PLOT 185,60 ;
“U:’l

1730 POKE i+6,BIN



1830
1840

1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1890

PAUSE 100

FOR x=0TO 100 : PAUSE
3

PLOT 140-+x,30-}¢
NEXT =

PAUSE 300

PLOT 0,40; “u'="

PLOT 24,35: DRAW 24,0
PLOT 24,44 ; <“4Um”
PLOT 2434 3. DPOKE"
ISR == TSR

POXE i-+0,BIN 00000000
POKE i4-1,BIN 00000000
POKE i+2,BIN 00100100
POKE 1--3,BIN 01000010
POKE i+4,BIN 01000010
POXKE i-5BIN 01011610
POKE i+4-6,BIN 00100100

2000 >POKE 1-+7,BIN 00000000

2010

2020
2030
2040
2050
2060

2070
2080

-2090
2100
2110
2120
2130
2140
2150
2160
2170
2180

PLOT 48,40 ; “cos2” : PLOT
83,40 “ON"

PEOR 08405 65"

PAUSE, 200

BI,OL, 14564 - fnls

FOR x=0 TO 99

LET y=30-+40/PI x COSE
((PI xx/10))

LET y1=30--40/PI % COSE
((P1 % (x-+1)/10))

PLOT 140+x,y: DRAW
1,yl—y

NEXT =

PAUSE 200

LET =TSR 5o’

POKE i4-0,BIN 00000000
POXE i--1,BIN 00000000
POKE i+2,BIN 01000100
POKE i+3,BIN 00101010
POKE i+4,BIN 00010000
POKE i-+5,BIN 00010000
POKE i+6,BIN 00010000

2190 >POKE i+7,BIN 00000000

2200

PLOT 2,20, “GET":
BEOT 020 o=

2210 P1,OT 16,15: DRAW /56.0

2220 PLOT 16,24; “4Um/3
DPOKE"”

2230 PLOT 20,14; “2Um/
OPOKE,”

2240 PLOT 72,20: “=0,67"

2250 PAUSE, 200

2260 PAUSE 0 i

2270 FOR x=14 TO 21

2280 FOR y=16.TO 31

2290 PRINT, A 550 ani

2300 NEXT y: NEXT x

2310 PAUSE, 200 :

2320 PRINT AT 16; 20 “GRA-

FICUL”
2330 PRINT- AT 18,19; “DI-
FERENTEL”
2340 PRINT AT 20,18; “COM-
" '"PONENTEILOR"

2350 PAUSE 300

2360 FOR x=14 TO- 21

2370  FOR: y=16-T0 31

2380 PRINT AT x)y: “ ”

2390 >NEXT y: NEXT x

2400 PAUSE 100

2410 PLOT 140,10 : DRAW 0,45

2420 PROC nord -

2430 PI,OT'110.64 ; “U” : PLOT
13860 e

2440 PLOT 126,64 #—iq’

2450 PAUSE 50 - PLOI 135, 30

2460 DRAW 120,0: PROC est

2470 PAUSE, 50: PLOT 240,29

>

2480 PAUSE 100

2490 FOR x=0 TO 100 STEP 5

2500 PI,OT 140+4+x,304-c¢

2510 NEXT x

2520 PAUSE, 100

2530 FOR x=0 TO 99

2540 LET y=30-+c—40/PI %
COSE ((PI xx/10))

2550 LET y1=30+c—40/PI %
COSE((PI % (x+1)/10))
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2560 PLOT 140-+x,y: DRAW
1,vyl—y

2570 NEXT x

2580 >PAUSE 0

2690 BOR =0 TO"A0:1 FOR
y=0 PO 15

2800 PRINT Alrxy it &

2610 NEXT y: NEXT x

2620 PRINT AT 1,4; “DIO-
DELE”

2630 PRINT - AT 3,0 “SEMI-
CONDUCTOARE”

2640 PRINT « AT 527 “POT
INLOCUIL”

2650 PRINT AT 7,2; “DUBLA
DIODA”

2660 PAUSE 300

=070 " HORG x=0" TO 10 FOR
vi— 1 R € R e

2580 PRINT AT x,yv:“ ”
2690 NEXT y: NEXT x

2700 PAUSE 50: CIRCLE 10,
140,2

PLOT 10,142: DRAW 0,18
DRAW 15,0: DRAWO0,—5

2710
2720

2730 FOR i=—1 TO 10

2740 DRAW 0,—5,—PI: NEXT
1

2750 DRAW Q,—5: DRAW
15,0

2760 DRAW 0,18: CIRCLE 10,
120,2

2770 >PAUSE 50 : PLOT 35, 160

2780 DRAW 0,—60

2790 PAUSE 50: PLOT 80,160

2800 DRAW —35,0: DRAW 0,
e

2810 FOR i=1 TO 10

2820 DRAW 0,—5,P1: NEXT i

2830 DRAW 0,—5: DRAW 35,0

2840 PLOT 45,130: DRAW 13,0

2850 PAUSE 50 : PL,OT 25,170 ;
lff-l\rJ’

2860 PAUSE 100: PLOT 20,150
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2870 DRAW 0,—40: PROC sud

2880 " PL.OTO 134" “tik

2890 PAUSE, 100: PLOT 50,155

2900 DRAW 0,—20: PROC sud

2910 PLOT 50,125 | BRAW 0.
~29(0)

2920 PROC sud

2930 PLOT 51,154 : 12"

2940 PILOT 80,165: DRAW 0,
WET X

2950 DRAW 10,5: DRAW —10,5

2960 PLOT 80,105: DRAW 0,
2970 511{(;)X')_V 10,5: 'DRAW

2980 171}8‘5 90,165: DRAW 0,
2990 >—P1120T 90,105: DRAW 0,

3000 PL,OT 90,160: DRAW 30,0

3010 DRAW 0,—60: DRAW
—30,0

3020 PLOT 62,130: DRAW 8,0

3030 DRAW 0,2: DRAW 20,0

3040 DRAW 0,—4: DRAW
—20,0: DRAW 0,2

3050 PLOT 90,130: DRAW 8,0

3060 PLOT 102,130 : DRAW 18,0

3070 CIRCLE 60,130,2: CIRCLE
100,130,2

3080 CIRCLE 120,130,2

3090 PLOT 95,170; “D1”:

PLOT 95,98; “D2”

PAUSE 50 : PLOT 72, 125;

b e

3110 PAUSE 100

3120 PLOT 56,124 ; “—* : PLOT
96,124 7 “4.”

3130 PAUSE 50: PLOT 100,140

3140 DRAW —40,0: PROC vest

3150 PAUSE 50: PLOT 76,150 ;
“11”

3160 PAUSE 0

3170 :>FOR "x=0 TO 10
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3180
3190
3200
3210
3220

3230
3240
3250
3260
3270
3280
3290
3300
3310

3320
3330

3340
3350

3360 >PLOT 35,160 :

3370
3380

3390
3400
3410

3420

3430
3440
3450
3460
3470
3480

EOR y=0 TO 15

PRINT AT Xy " 7
NEXT y: NEXT x
PAUSE 100

PRINT AT 3,4; “REDR-
ESOR™

BRINT AT 57 “INY
PRINT AT 7,5; “PUNTE”
SCROLIL, 8,5
PAUSE -0
FEOR Sem=() s KT.C)
¥—0 TO 15 i
PRINT AT oyt "
NE XD v N

10: FOR

CIRCIE " 10140,27 WPLOT
10,142

DRAW 0,18: DRAW 15,0:
DRAW 0,—5

FOR i=1 10O 10

DRAW 0,—5,—PI:. NEXT
1

DRAW 0,—5: -
—15,0

DRAW 0,18: CIRCLE 10,
120,2

DRAW

DRAW 0,
60

PLOT 100,170

DRAW —55,0: DRAW O,
—5

FOR H="1"TO 14
DRAW 0,—5,PI:
DRAW 0, —5:
55,0

PAUSE " 100: " PLOT
U0 e 0 i

PAUSE 100: PLOT 20,155
DRAW 0,—50: PROC sud
PAUSE:50: PLOT 0,134;
lfu17)

PAUSE 100: PLOT 50,160
DRAW-0,—60: PROC sud
PAUSE 50 PLOT-'52,150:
“u2”

NEXT i
DRAW

25,

3490
3500

3510
3520

3530
3540

3550
3560

3570

PAUSE 0

PLOT 100,170 :
£15195
CIRCLE 100,170,2
PLOT 80,160: DRAW 10,
— 10 ‘

DRAW

DRAW —10,0: DRAW
0,10

PLOT 75,155: DRAW 10,
—10

PLOT 65165 12
PLOT 80,150 ; DRAW
—20,—20

CIRCLE 60,130,2

3580 >PAUSE 100 : PLLOT 60,130

3590
3600
3610
3620
3630

3640
3650

3660
3670

3680
3690
3700

3730
3740

3750
3760

DRAW 18,0: CIRCLE 80,
130,2

PLOT 82,130: DRAW 8,0
DRAW 0,2: DRAW 20,0
DRAW 0,—4; DRAW
—20,0: DRAW 0,2
PL,OE 110,130 DRAW
8,0

CIRCLE 120,130,2
RIS S 20 3(0). 5
18,0

CIRCLE 140,130,2

DRAW

PLOTS92 1255 *Rs’ - S PaT
USE 160 N
PLOT 140,130: DRAW

—20,—20
PLOT 115, 1157 DRAW SO
—10

DRAW —10,0: DRAW
0,10

) PLOT 110,110 : DRAW 10,
—10
PEOTL LSO DRAW
—15,—15 %

CIRCLE 100,90,2

PAUSE 50 : PLOT 125,110 ;
“ DZ)Y

PAUSE 200: PLOT 90,140
DRAW 20,0: PROC est
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3770 PAUSE 50: PLOT 96,150 ;

s
i

STBO =PIV 76,127 -7

PLOT 116,127 727

3790 PAUSE 800

3800 PLOT 100,90: ~DRAW

1708 15,15

3810 PLOT 80,100 : DRAW
010,

3820 DRAW —10,0: DRAW
0,—10

3830 PLOT 75,105: DRAW 10,
10

3840 PLOT 80,110: DRAW
—20,20

3850 PAUSE 50: PLOT 60,105 ;
‘11331)

' 43. PUNTEA REDRESOARE
(.,PUNTE")

3860 PAUSE 100

3870 PLOT 140,130: DRAW
—20,20

3880 BLOT 115,145: DRAW
10,10

3890 DRAW —10,0: DRAW 0.
—10

3900 P(},OT 110,150 : DRAW 10,
1

3910 PLOT  115,155: DRAW
—15,15

3920 PAUSE 50: PLOT 125,
165; “D4”

3930 PAUSE 0: STOP

3940 SAVE -“Bi” LINE 10

Acest program reprezintd o altd modalitate de abordare a wunui
anumit tip de redresor bialternantd, cel in punte, cu diode semicon- .
ductoare. Siruri de pixeli se deplaseazi in sensul curentului, atit pe
cii permise, cit si pe drumuri interzise. Dacd pixelii intilnesc o dioda
agezatd invers, sau regiuni de potential mai mare, se intorc, cdutind

calea permisi.

Public acest program ca apreciere a activitdtii elevei Dana Ceuca

in cadrul cercului de informatici.

10 >BORDER 4: PAPER 7:
INKSO: CLS

20 CIRCLE 15,160,3: DRAW
22,0 DRAW 0,—30

30 FOR 4=1T0O 10 PLOT
35+1,130: - DRAW 0,-80:
NEXT i

40 PLOT 40,50: DRAW O,
—20: DRAW —22,0: CIRCLE
15,30.3

50 PRINT AT 4,8: “PRIMA-
RS PRINGE AT 510 :
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“FRANSFORMATORULUI” ¢
FOR 1i=0+T0 :10: BEEP 125,

10254 o NEXT L1~ PAUUSE 5
FOR: j=4"T0:5 3 FOR 1=8; L@
3l IBRINE ~oAeT™ o 1 iy o

NEXT i; NEXT j: PAUSE. 5
60 EOR =0 T@ sl 2PT.OT
5045 %1,115: DRAW 0,—50:
NEXT i
70 PLOT 110,160 :
—45,0: DRAW 0,—30:
i=0 TO 10 PLOT 601,

DRAW-
FOR
130 :



DRAW 0,—80: NEXT i:
65,50: DRAWO —20* DRAW
35 O

80 PRINT AT 14,11: “SE-
CUNDPDARUE™; ‘AT 15,13 ;
“TRANSFORMATORUILUI” ;
FORW =0 TO 10 BEEDR 1.125,
101 0 NEXT . 12 PAUSE (W75
EORN 1 4000 15 0 SRR Sl

TQIB1 : PRINT, A% ji: W g,
NEXT i: NEXT j

90 PAUSE 50 .

100 PRINTL AL 39 “TDaca
la bornele prima-”: PRINT AT
49; “rului se aplica o ten-”
PRINT AT 5,11; “siune alter-
natua L P RTENT AR -6 11

el b 2 ) 2SR ) s N L
BEFP A2 00 a0k INFe R E 1 =
PAUGE 100

IO PG 25,150:: DRAW
0,—100: DRAW OVER 1:5.0:
DRAW. S OVER & 1:-=5—18"
DRAW OVER 1; —5,10: DRAW
OVER 1:5,0: PRINT FLASH
TR O O ST

120 FOR i—0 TO 5: BEEP
Sl BHER ST ’\EX" T
PRINT AT 90 FLASH, 0
ul‘lln

180 PAUSE 25

140 PRINT AT 8,16; :
atunei; 1a¥ . /PRINT ’i‘ 91()
“secundar va” PRINT AT
10,14; “aparea’ o tensiune”
PRINT - AT 11515y Haltermativa
u2” YFOR i=0T0 20: ! BEEP .
125,24—1: NEXT1i:PAUSE 100

150 PLOT 80,130: DRAW
OVER 1;0,—70: DRAW OVER
BTS00 D RAW SONMER G0 = b
—10: DRAW OVER 1; —5,10:

PLOT

DRAW OVER 1:5,0: PRINT
FLASH.1; AT 9,117 2l

160 FOR i==0 TO 5: BEEP .
144 BERP 1,21 - NEXT oeds
PRINT FLASH 0; AT 9,11;
a2 PAUSE 25

170 FOR j=3 710 6: FOR
i=9 TO 31: PRINT AT ji;
e NEXT 5 NEXT |

180 FOR i=11 TO 31:
PRINT. AT 5i; . 2 NEXT 14

190 FOR j=8 TO 9: FOR
i=16 TO 31: PRINT AT ji;
Er SUNTERR L AN RN |

200 FOR j—10 TO 11: FOR
i=14 TO 31: PRINT AT ji:

“ WL NEXTNL NEXT
210 PLOT, 100,160 : DRAW
70,0

220 PLOT . 110,100: DRAW
20,20 : PLOT 125,125:; DRAW
5,—5:DRAW 20,5: DRAW —15,°
157 DRAWY —5,2:20%  DRAW
5,—5: PLOT 143,133: DRAW
P ,

230 PLOT 110,100: DRAW
0,—85: DRAW 30,0: DRAW
0,5: DRAW 60,0;: DRAW 0,
—10: DRAW —60,0: DRAW

0,5 : PLOT 200,15 : DRAW
DRAW 0,85

240 PEQT /230,100 DI\AVV
—27,—27 : PLLOT 185,65 : DRAW
5—5: DRAW = 20,5: DRAW
-15,15: DRAW —5,—20: DR
AW'5,—5: PLOT 190,60 : DRAW
=26}, =26

250 PLOT . 170,40 : DRAW
0,—10: DRAW —55,0: DRAW
—10,0,2: DRAW —40,0

260 PLOT 170,160

270 DRAW « 20, =20 ¢ PLOT
195,145 :DRAW —-5,—5: DRAW
20,—5: DRAW —15,-13: DRAW

30,0 :
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—5,20: DRAW —5,—5: PLOT
203,127 : DRAW 27,—27

280 PAUSE 50

290 P1,OT 110,100 :
20020 PLOT, 135,85 :  DRAW
— 55 DRAW 20, =5/ DRAW
Sl gh e L DHRAW S —5 20

DRAW —5,-5: PLOT
143:67: DRAW 27, —27

3()0 PAUSE 50

310 PLOT (110,100 DRAW
0,—40: PLOT 230,100: DRAW
0,—40

320 PRINT FILLASH 1; AT
O Dl e O SRR N el O
e SUElal 1 el N ool o T s TR B 7 S
PAUSE- 75:" BPRINT AT 21,
0; “D1,D2,D3,D4-diode” : FOR
I =090.8; BEFEP .2.24: BEEP
5 T RO 1% G
330 PRINT FLASH 0; AT
4,15; “D1”; AT 4,26; “D2”;
A 4 8 D3 AT 1406
Sp4” . GO SUB 1920

340 PRINT FLASH 1; AT
M2 e SR PAUSE, 50:
PRINT AT 21,0:“ Rs-rezistorul
detsareina’l o FOR 1=0 TO.:8:
BEEP 2.22: BEEP.2, 14 NEXT
o PRIENT, v BT ASTHS 200w AT
a2 de s Ris s G0 STTB 1920

350 PAUSE 50

360 PAUSE, 100 : PRINT AT
21,0; “FUNCTIONAREA' RE-
DRESORULTIL2 1 FOR j=1"T0O
3: FOR i=0 TO 10: BEEP ..1
251309 - NEXT % PATUSE 10
NEXT j: GO SUB 1920
870 PRINT AT 21,0; “IN PRIMA
SEMIPERIOADA” : FOR i=0
TO5: BEEP .3,17: PAUSE 10:
NEXT i: GO SUB 1920

380 PAUSE 0

DRAW
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390 FOR i=0 TO 9: BEEP
.1,134+8 %« RND: PLOT OVER
1:69,130+3 xi: NEXT i

400 FOR i=0" TO 15 PLOT
OVER 1; 6946 %i,157: « BEEP
.1,184+-8 * RND : NEXT i

410" FOR i=0 TO 6: PLOT

OVER 1;170+43 %1,157—3 *1i:
BEEP .1,184+8 *xRND: NEXT i

420 CIRCLE OVER: {15497,
182.20 : PRINT*FLASH! 15 AT
21,0;; “D2 este blocata” ;" EOR
I=0TO 5: BEEP .1,14: BEEP
1,21: NEXT I: GO SUB 1920

430 CIRCLE OVER 1; 197,
13220 i BOR i==0T0:6 ;= PELOT
INVERSE 1; 170+3 x6-—3 %1,
157—8 %63 %1 PAUSE 10
NEXT i: PAUSE 20

440 FOR i=0 TO 19: PLOT
ONVER, 15 05712844 157 —3 ki
BEEP .1,184-8 x RND: NEXT i

450 FOR i=0 TO 6: PLOT
OVER 1;113+3 xi, 100—3 %xi:
BEEPO0.1,184+8 « RND : NEXT i

460 CIRCLE OVER 1; 137,73,
20:: PRINT AT 21,0; FLASH

1 D3 . este.. blocata’ i T HOR
I=0 TO 5: BEEP .1,14:. BEEP:

J1,21: NEXT I: GO SUB 1920
470 CIRCLE OVER 1; 137,
78,20 BOR . i=0 TO 6! PLOT

INVERSE, 1;
100 —18+43 *1:
i1 5 A

480 FOR i=0 TO 26: PLOT
OVER 1; 113,100—3 xi: BEEP
0.1,184+9 * RND : PATISE /2%
NEXT i1

490 FORi=0 TO 14: PLOT
OVER 1; 11446 %i,18: BEEP
0.1,1848 x RND : \TL‘("‘ i

500 PLOT 145,25 DR*\W
50,0: DRAW 0,3: DRAW 5,

1134 18—3%4;
PAUSE 10:



—3: DRAW —5, —3: DRAW 3 %19—3 %i:

O 30 FRRT NGRS H L e A
157220 u: PA SE .50 PRINT
AT 21,0; “u-tensiunea redresata”:
FOR i=0 TO; 10 BEER 12,24 :
BEER 1217:0 NEXT - 159040
SUB 1920: PRINT FLASH O;
AP AR 22 - “at

510 FOR i=0 TO 4: PLOT
20146 xi, 18: BEEP .1,184-8 %
RND : NEXT i

520 FORi=0 TO26: PLOT
OVER 1: 226,18+3 xi: BEEP
0.1,184-8 x RND: NEXT i

530 FOR i=0 TO 19: PLOT
OVER 1; 228—3 xi,. 97+3 xi:
" BEEPO0.1,184+8 * RND : NEXT 1

540 CIRCLE OVER 1; 169,
158,10 : PRINT FLASH 1; AT
21,0; “CALE DE POTENTIAL
MAI MARE” : FOR i=0 TO 8:
BEEP .12,24: BEEPR 12;15:
NEX 4 CIROLE-JOVER . -
169,158,10: GO SUB 1920

550 FOR i=0 TO 19: PLOT
OVER 1 ;228 —3 %1943 %1, 97+
3% 19—3 xiy 7 'PAUSE. '10:
NEXT i :

560 FOR i=0 TO 19: PLOT
OVER 1: 226—3 %1, 100 —3 x1i:
BEEP .1,184-8 * RND : NEXT i

570 FOR i=0 TO 19: PLOT
170—3 %i,4343 xi: . BEEP
0.1,184-8 x RND : NEXT i

580 CIRCLE, OVER 1;110,
100.30: PRINT . BFLASH 1: AT
21,0;: “CALEF, DE POTENTIAL
MATI MARE” : FOR 1=0 TO 15:
BRI P Oy - TR Ny GO
SIIBs 1920 CIRCLE i OVER;
1;110,100,10

590 FOR i=0 TO 19: PLOT
OVER 1; 170—3 % 19-4-3 xi, 43+

PAUSE 10:
NEXT i :

600 FOR i=0 TO 3: PLOT
OVER 1; 173,433 xi: BEEP
.1,1848 *RND : NEXT i

610 FOR i=07TO 16: PLOT
OVER 1; 173—6 %i,33: BEEP
.1,184+8 x RND : NEXT i

620 FOR i=0 TO 5: PLOT
OVER 1:68,3343 xi: BEEP
0.1,184+8 *xRND: NEXT i

630 PAUSE 0

640 FOR i=0 TO 9: PLOT
OVER 1; 69,130+3 xi: NEXTi

650 FOR i=0 10 15: PLOT
OVER 1; 69-+6 %i,157: NEXT i

660 FOR i=0 10 19: PLOT

OVER 1. 171 —3%i 1573
NEXT i

670 FOR i=1 TO 26: PLOT
OVER 1;..113,100—3 %x1i:
NEXT a1 '

680 FOR i=0TO 14: PLQT
OVER 1;1144-6 %i,18 : NEXT i

690 FOR 1=0 TO4: /PLOE
OVER 1:;20146 x1,18: NEXT 1

700 FOR 1=0. TO 26: ' PEOT
OVER 1; 226,18-}3 x1: NEXT i

710 FOR:1=0 10 191 PEOT:
OVER 1;° 226 —3%i 1003 54"
NEXT i

20 FOR =07 TO:3« {BLOE
OVER.1:173,43—3 %i: NEX®d

730. FOR 1=0T0O:16:: i PL;O{%
OVER 1; 173—6 %i,33: NEXT i

740 FOR 1=0470. 5: PLOT
OVER 1;68,334-3 xi: NEXT i

750 PAUSE 200

760 PRINT AT 21,0; “IN Al
DOUA SEMIPERIOADA” :
FOR, i=0:T0:5:  BEERA4 21
NEXTi: PAUSE 25: GO SUB
1920 : PAUSE 50

770 PLOT 25,150: :; DRAW.
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OVER 1;0—100: DRAW OVER

15:5,6) DRAW OVIERN ] =5
—10: BDRAW OVER ‘1;-=5,10:
DRAW OVER 1:5,0 ,

780 BEGT 25,400 TDRAW
0100 DRAVW "OVER- 15,0
DRAW OVER 1;—5,10:

DRAW OVER: 1185005
DRAW OVER 1;5,(): L’RINT

BLASH 1 AT 9,00 ful”

790 FOR i=0 TO 5
AV BEER W 2T A NE X v
PRINT AT 9,0 FLLASH (% “ul”

800 PLOT 80;120: DRAW
OVER 1;0,260: DRAW OVER
1:50: "DRAW OVER 1:—5,
—10: DRAW OVER 1;-5,10:
DRAW OVER 15,0

810 PLOT 80,50 : DRAW
OVER 1:0,70: DRAWOVER 1;

5,0: "DRAW OVER '1;<5/10:
D RO S ONE R < TS b. =0h?
DRAW'  OVER 150 PRINT
BESE AT D S 2

820 FOR i=0 TO 5: BEEP
A BEREEP G121 AINEXT 45
PRINT FLASH '0: (‘AT 911:
S8 PATISE 25

SO TFPORH=2""TO 7L PLOT
OVIR: 1 :68/54—-3 %i: ' BEEP

0.1,184-8. x RND: NEXT i
840 FOR i=0 TO 16: PLOT
OVER 1; 173-+6 %1646 %1,33:
BEEPO0.1,1848 * RND : NEXT i
850 }'()R 120 PO S PROT
OVER 1; 173,34+3 xi: BEEP
J,184-8 x RND : NEXT 1
860 FOR 1==0 i TO T PLOT
OVER 1;173+3 %1,454+3 %1 :
. BEEP .1,184-8 ¥ RND : NEXT i
870 CIRCLE OVER 1; 197,
J220 PRINT (EEASH 12 AT
.21 0; “D4 este blocata”: TFEFOR
Ol‘ 8- HP}‘POIIZZ BEEP
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BEEP.

0 11,16 : NEXTi: CIRCLE OVER:
:197,72,20; GO 'SUB 1920
880G FORG==0/T0 7 PEOL

OVER 1;173+21—-3 xi, 45+

+21—-8 %i: NEXT 1
890 FOR i=0TO 19: PLOT

OVER 1; 173—3 xi, 43-+3 xi:

BEEP .1,184+8 * RND: NEXT i
900 EOR =010 7' " PROT

OVER 1;1783—3 %1943 xi1, 43

+3 %1943 %i: BEEP (1,184

8 *RND: NEXT i
910 CIRCLE OVER 1; 136,

133,20 : PRINT FLLASH 1; AT

20 D1 este i blocata’ls

FOR'i=0,T0"9 BEEP. 12,24

BEER 1217 b NEXE 1 1 CIR-
CLE OVER 1;136,133,20:" GO
SUB 1920

920 FOR i=0 TO.7 :"PLOT

OVER 1:173—3 % 19421—3 %1,
4313 %26—3 xi: NEXT i

930 FOR 1=0 TO 26: PLOT
OVER 14113, 100=—3 %1 :: BEEP
0.1, 18 +9 %« RND; NEXT:1

940 FOR i=0TO 14: PLOT
OVER1; 11446 %1,18: BEEP
0.1,184-8 x RND : NEXT 1

950 FOR i=0 10O 4: PLOT
OVER 1520116 %118 BEEP
.1,1848 *xRND : NEXT i

960 PLOT 14525: DRAW
50,0 ;- DRAW 0,3: DRAW, S5,
—3: DRAW —5,—3: DRAW

0.3:: PRINT FIASH 1:; AT 17,22;
g PAUQE 50: PRINT AT
21,0, “u-tensiunea redresata” :
FOR! 1=0 "TO /10 : " BEEP .12,
o1 S el 59 218 £ 2 L DA B AR v g
GO SUB 1920: PRINT:  FLASH
§ ezt b ) BT s

970 FOR 1= () T() 26 PLOI‘

OVER 1: 226, 18+3 xi: BEEP
01J8+8*RNU;NEXTi



980 FOR i=0 TO 19: PLOT
OVER 1 2263 %4, 100 =8 %1
BEEP .1,18+8 *RND : NEXT i
990 CIRCLE OVER AT 0,
45,10: PRINT FLASH 1; AT
21,0; “CALE DE POTENTIAIL
MAI MARE”: FOR i=0 TO 8:
BEER 112,24 BEEP: 121216
Ry I REDENCOVER: &l
17045,10 21 (GO STB 1920
1000 “FOR 1i=0"1T0'19: PLOT
OVER 1; 226—3 %1943 xi,
100—3 x19}-3%i4); I NEXT 4
1010 FOR '1=0 TO .19: 'PLOT
.OVER 1; 228—3 %1,97+3 *i:
BEEP 01 18--8 *RND NEXT

‘1020 BEORS i=0+10F 492 L PEOT
OVER 1; 171—3%i: BEEP
21,184-8 #RND: NEXT i
1030 CIRCLE OVER 1; 169—
3 %19,157—3 %x19,10: . PRINT
. "FLASH 1;-AT 21,0 ; “CALE DE
POTENTIAIL, MAI MARE”:
‘FOR i=0 TO 8:BEEP.12,24:
BEEP, .12,15: NEXT'i: CIRCLE
OVER 1; 169 3 %x19,157—-3 % 19,
10: GO SUB 1920
1040 FOR i=0 TO 19:
"OVER 1; 171—3 %x19+3 xi, 157
—3%194+3 xi: . BEEP .1,18
+8 * RND : NEXT i
HB0NEOR =0T 15
OVER 1;
BEEP .1,18+48 x RND:
1060 FOR i=0 TO '9:] BEEP
.1,13+8 xRND: : PLLOT OVER
1 69 1304-27—3 %i: NEXT i:
PAU\E 0
10 EOR 5 =0T iz o PIOT
OVER 1;68,54—3 xi: NEXT i
10SOFHOR 1=0 : TO 16 . PLOT
OVER 1; 173—6 x16+6 xi, 33:
NEXT i

PLOT

PLOT
6946 x15—6 xi, 157 :
NEXT i

10890 HOR 1==0" /B0l 3
OVER 1;173,344-3 *i:

PLOT
NEXT i

1100 TR 11 =00 WO AN
OVER 1; 173—3 %i,43+3 xi:
NEXT i

1110 ' FOR =0/ TO 26 PLOM
OVER 1;113,100—3 %i: NEXTi
1120, FOR - i=0/TO 14; PLOT
OVER 1;20146 xi,18: NEXT i

1130 BOR /i==0TO" 1411 PEOIE
OVER 1: 114416 %1,18 : NEXT i
1140 FOR 1=0/ T026: " PHOFE
OVER 1; 226,183 xi: NEXT i
1150 (BFOR F<200000° 19 PG
OVER 1; 228—3 %1,97--3 xi:
NEXT i

1160 RAR 1==0 OS]
OVER 1;
NEXT i
1170 FOR! 1=0, 1O 9 PEOT
OVER 1;69,1304+-27 —3 xi:
NEXT i

1180 PAUSE 0 . CLS | PRINI
AT 10,0; “DACA DORITI/
(NU DORITI) RELUAREA
PROGRAMULUI TASTATI.
d(n)”

1190 INPUT a$

1200 IF ?a$="d” THEN CLS:
GO TO 10

1210 IFa$="n"” THEN PAUSE
51 CLS :
1220: PRINT - AR 70 VAR A=
TIAIN TIMP A TENSIUNILOR
2 IR VAT IO 4 Sl s Rele
bornele primarului” ;AT 10,4;
*—u2: la bornele secundarului” ;
AT 11,4; “—u: tensiunea redre-
sata® ; AT 13,2; “(PENTRU
PATRU PERIOADE)”

12800 FORL =01 L FOR
j=1 .10 "2: BEEP 'i1,164-2%1:
BEEP .1,1842 xi: BEEP .2,18
+2%i: NEXT j: BEEP .1,16+

PLOT
6946 % 15—6 %1,157 i

i b



2%i: BEEP .1,18+2 xi: BEEP
EIREEZ wiw BEEP . 1:20 42 %1 ;
I‘EEP 11,2042 %i: BEEP.1,16
+2 %i: EEEP 2,182 %xi:
PAUSE, 1: mE)xl i
1240 PAUSE 50: CLS

GO SUB 1930
GO SUB 1940
GO SUB 1930

1250 PLOT 15,30 :
1260 PLOT 20,0 :
12508PTI.OMT 1590

1280 PLOT 20,60 : GO SUB
1940 »

1290 ‘P1,OT' 15,145: - GO SUB
1930

1300 PL.OT 20,120: GO SUB
1940

FSI0CPRINDT AT 15,1 “u. ;i AT
L s AT 70 “ 2”

1320 PRINT AT 19,25 R DAT

11,25 “t”; AT 4,25; “t”

1330 FOR i=0 TO 159

1340 LET y=30+ABS (I8 %
*SIN (P1/20 *i))

1350 LET y1=30+ABS (I8 %

SIN (PI/20 * (i-+1)))

1360 PLOT 20-+i,y: DRAW 1,
1._

1370 LET y=90420 % SIN (PI/

20 *i)

1380 LET y1=90-420 % SIN (PI/

20 * (i+1))

1390 PLOT 20-+i,y:

l:yl—y

1400 LET y=145—22 x SIN
(P1/20 i)

1410 LET y1=145—-22 % SIN
(P1/20 * (i+1))

1420 PLOT 20+1,y
yl=y: NEXT i
1430 PAUSE 300: CLS: PRINT
AT 9,0; “DACA DORITI/? (NU
DORITI) SA REVEDETI GRA-
FICELE TASTATI d/( )
1440 INPUT “bP="; b$: IF
b$=“d"THEN GO TO 1220

DRAW

DRAW 1,

112

IF b$="n" THEN GO 10
1450
1450 PAUSE 50: CLS

1460 TET i=USR “1”
1470 POKE i-4-0,BIN
1480 POKE i-+}1,BIN.
1490 POKE i--2 BIN
1500 POKE i+3,BIN
1510 POKE i4-4,BIN (CCG10G16G0
1520 POKE i-+5,BIN 00100160
1530 POKE i-+6,BIN 00100100
1540 POKE i-7,BIN 00011000
1550 LET i=USR “P”
1560.POKE i=0,BIN 00000CCO
1570 POKE i+ 1,BIN 00000001
1580 POKE i+2,BIN 01111110
1590 POKE i--3,BIN 10100100
1600 POKE i--4,BIN 00100100
1610 POKE i-+5,BIN 00100100
1620 POKE i}+6,BIN 00100100
1630 POXKE, i4-7,BIN (0000000
1640 LET i=USR “0O”

1650 POKE i-+0,BIN 00000000
1660 POKE i-+1,BIN 000000060
1670 POKE i--2,BIN 00000000
1680 POKE i--3,BIN 00100100
1690 POKFE, i-+4,BIN 01000010
1700 POKXY, i--5,BIN 01011010
1710 POKE i-+-6,BIN 00100100¢
1720 POKE i--7,BIN 00000000
1730 PRINT AT 5,7; “EXPRE-
SIA MATEMATICA”: AT 6,3:
“A TENSIUNII REDRESATE

00000C 10
0010610
00010101
00001060

ESTE "

1740 FOR i=0 TO 10: BEEP
3 b A S R DO i b

1750 PAUSE 25 A

1760 PRINT* AT 12,3; “u=

2Um/P— (4Um/3P)COS 20t—

1770 FOR i=0 TO 10: BEEP
A,22 =i NEXT i: ' PAUSE 25
1780 PRINT AT 17.4 ; “nnde 7'
AT 18,9;: “Um-amplitudinea” ;



AT 19,12 ;” tensiunii redresate”
7K ROR A—0RT0, 10 ' BEEP
1,1241: NEXT i

1800 PAUSE 25

1810 PRINT AT 20,10 ; “O-pulsa-
tia”

1820 FOR i=0 TO 10;: BEEP
1,221 NEXT 1. PAUSE. 150
CLS

I830FPRINT. AT 2.3 “a=20m/
P—(4Um/3P) COS 20t—..."
1840 FOR i=0 TO 10: BEEP
1,22—1: NEXT i: PAUSE - 25
18605 PRINT AT 500 (¥ =)
=2Um/P —componenta conti-
nua”; AT 6,11; “a tensiunii re-
dresate”

1860 FOR i=0 TO 103 BEEP
.1,12+1: NEXT 1i: PAUSE 25
1870 PRINT AT 9,0; “(Um')=
4Um/3P-amplitudinea primei” ;

AT 10,10; “componente alter-
native”
1880 FOR =0 "FO 10 BEIP

122 1 NEXT 12 PAUSE 225
1890 PRINT AT 13,4;. “T=
factor de ondulatie”; AT 15,9;
S (Unl) (W= AT L6, O ==

=(4Um/3P)/(2Um/P)” ; AT 17,
TR RSO0 (G
1900: POR i=0  TO'6: BEEE

S SN AT

1910 PAUSE 0: STOP

1920 FOR i=0 10 31: PRINT
o ) e PR AR 8 T TR 0
TURN

1930 DRAW 187,0: DRAW 0,3
DRAW 5,—3: DRAW —5,—3:
DRAW 0,3: RETURN

1940 DRAW 0,50: DRAW 3,0:
DRAW —3,5: DRAW —3,—5:
DRAW 3,0: RETURN

1950 SAVE “Punte” LINE 10:

4.4. ETAJ DE AMPLIFICARE CU TRANZISTOR

IN CONEXIUNEA EC
(,ETAJY)

Dupéd prezentarea schemei electrice a unui etaj amplificator cuw
tranzistor in conexiunea cu emitor comun, s: reprezintd grafic la
intrarea $i la iesirea acestuia, dependenta tensiunilor -de timp. Elevii
folosind imaginea de pe ecran vor raspunde la doua intrebari:

1. In ce relatie de fazd sint cele doud tensiuni?

2. Care este amplificarea realizatd cu acest etaj? -

Deoarece graficele celor doud tensiuni se executd simultan, rds-

punsul la prima intrebare este usor de dat. Pentru a da raspunsul
la a doua Intrebare este necesard o rigld cu ajutorul cireia se masoara
amplitudinea celor doud tensiuni. Se considerd ci factorul de scard
este acelasi pentru ambele grafice.

40 FOR i=1 TO 16
50 READ d
60 LIT z5(i)=CHRS d

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

EL3

8 — Fizica de liceu in limbaj basic



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$="ETAJ”
130 FOR i=1 TO 4
140 BEEP .1,RND %30 -
150 PLOT 75+i 20,120 ; a$(i)
160 NEXT i
170 LET b$="AMPLIFICA-
TOR”
180 FOR i=1 TO 12
190 BEEP .1,RND %30
200 PLOT 60-+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 ;2 8(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; “ x
350 NEXT i
360 FOR i=1 TO 5
370 BEEP .1,RND %30
380 PLOT 210,601 %16; “ % ”
390 NEXT i
_ 400 FOR i=1 TO 16
410 BEEP .1,RND %30
420.PLOT 210—i % 10,140 ;
i“ * 2
430 NEXT i
440 SDATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65
450 PAUSE 50: PLOT 38,142

114

460
470

480
490
500
510

DRAW 0,—100: DRAW
182,0

DRAW 0,100: DRAW
—182,0

PAUSE 100

BEEP 4,19 BEEP .2,23
BEEP .4,28: BEEP .2,26
BEEP .4,24: BEEP .2,23

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

530
540
550
560
570
580

590
600
610
620
630

BEEP .4,24: BEEP .2.26
BEEP .4,23: BEEP .2.21
BEEP .221: BEEP .2,19
BEEP .2,23: BEEP .426
BEEP .2,26 .

IF CODE z$(13)< >71
THEN NEW

CSIZE 0: PAUSE 100
FOR i=1 TO 150
SCROLL 7: NEXT i
CIRCLE 10,100,2

PLOT 12,100 : DRAW 63,0

640 >PLOT 75,105: DRAW O,

650
660
670
680
690

700

—10

PLOT 80,105: DRAW ~0,
—10

PLOT 80,100 : DRAW 25,0
CIRCLE 90,100,2

CIRCLE 110,100,15

PLOT 105,110: DRAW 0,
—20

PLOT 1051056 W ADRAW:
25,25 ‘

710DRAW 0,10: DRAW —2,0

720
730

740
750

760

770
780

DRAW 0,20: DRAW 4,0
DRAW 0,—20: - DRAW
—2,0

CIRCLE 130,130,2

PLOT 130,160: DRAW
0,10

DRAW —40,0: DRAW
0,—20

DRAW 2,0: DRAW 0,—20
DRAW —4,0: DRAW
0,20 :



790 DRAW 2,0

860 PLOT 90,130: DRAW 0,
—50

810 CIRCLE 10,352: PLOT
12,35

820 DRAW 166,0: CIRCLE
180,35,2

830 CIRCLE 90,35,2: PLOT
€0,35 -

840 DRAW 0,25: DRAW

2,0

850 DRAW 0,40. DRAW 4,0

860 >DRAW 0,—20: DRAW
—2,0

870 PL.OT 130,30: DRAW

© 0,40 ;

880 DRAW —25,25: DRAW
2,—5

890 DRAW 4,4: DRAW —52

900 PLOT 120,30 : DRAW ‘)0 0

910 CIRCLE 130,35,2

920 FOR =115 TO135 STEP
)

980 PLOT x, 255 ‘DRAW. 6,5

940 NEXT x

950 PLOT 130,130: DRAW
10,0

960 PLOT 140,135: ' DRAW
0,—10

970 PLOT 145,135: DRAW
0,—10

980 PLOT 145,130 : DRAW 33,0

990 CIRCL'E 180,130,2

1000 PLOT 130,170: .DRAW
30,0

1010 DRAW 0,—-35:  DRAW
0,—10,—PI

1020 DRAW 0,—15

1030 PLOT 155,110: DRAW
10,0 ,

1040 P1,OT 150,105: = DRAW
20,0

1050 PLOT: 155,100 . "DRAW
10,0 :

1060 PLOT 150,95: 'DRAW
20,0

1070 PLOI‘ 55,90: DRAW
10,0

1080 >PLOT 150,85: DRAW
20,0 )

1090 PLOT 160,85: DRAW 0,
—50

1100 CIRCLE 160,352

1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290

PAUSE 0
PLOT 70,118 ;
PLOT 137,145 ¢
PAUSE 200

((\1’

rn

PLOT 70,144, “R1"
PLOT 96,74 ;" R2Y

BIOTHEI0 Iod o Ralh
PAUSE 100
PLOT 140,100 ;
PAUSE 100
PLOT 150,80 ; “ 4%
PLOT 150126 ; 0+
BILOT . 9560 “4-7
PLOT 95855 il
BLOT 951130 1% -
PLOAY Q51 6l r £ 0t
PAUSE 0
DEFE PROC est
IR AW (=50
=0

“.E‘: »

s

DRAW. @,

1300 >DRAW 5,2

1310
1320
1330
1340
1350
1360

1370

1330
13906
1400
1410
1420

ENH PROE

DEF PROC sud

DRAW 2,5 DRAW, —4.0
DRAW 2,-—5

END PROC
BRI P 530
PY,OT 10,951
—55

PROC sud
PAUSE 100

DRAW 0

DEEF PROC sun

FOR 1=1.T0O" 3

BEEP 230% (BEREPL.2188
BEEP .2;40 5

115



1430 NEXT i

1440 END PROC

1450- PIL,OT FI,ASH 1 030

1460 PLOT EIASH 1:8,26;

“int”

PROC sun

1480 PLOT FLASH 0;0,30; “u”

1490 PLOT FILASH 0:8,26;
“int”

1500 PAUSE 100 : BEEP .5,30

l( »

1470

1510 >PLOT 5,70
1520 DRAW 80,0: PROC est
: 1530 PAUSE 100

1540 P1,OT PLASH 17565 %%

1550 PROC sun

1560 PEOT BELASH 075,657 “%”

1570° PAUSE, 100%" / BEEER 5,30

1580 PI,OT 180,125

1590 DRAW 0,—85: PROC sud

1600 PAUSE 100

1610 PLOT : BILASH « 1;170,30;
ffu)’ 3

1620 PLOT FTASH: 11178 26;
f‘ies’)

1630 PROC sun

1640 ‘' PEOT  FIASH™ 0:1%0,30:;
lfu,’

1650 PEOT " FLASH 017826
(‘iesil

1660 PAUSE 100: BEEP .5,30

1670 PT.OT 175,80

1680 DRAW 80,0: PROC est

1690 PAUSE 100

1700 PLOT FLASH '1:245.76"
flt))

1710 PROC sun

1720 PLOT FEIASH '0;245,76;
“t” » /l \'\)

1730 >PAUSE 0

1740 PRINT AT 21,0: “ATEN-
TIE LA CELE DOUA TEN-
SIUNI !”

1750 PAUSE 0

1760 FOR x=0TO 59

116

1770
1780

LET y=70+410 % SIN
(PT %x/15)
LET yl1=70+10 % SIN

(P % (x+1)/15)

1790
1800
1810

PLOT 104-x,y :
Iyl=y

LF'I‘ y=80—40 % SIN
x/15)

LET y1=80—40 x SIN

(PT % (x+1)/15)

DRAW

(PI

1820 PLOT 180+x,y: DRAW
1,yl—y

1830 NEXT x

1840 PAUSE 0

1850 'PRINT AT 20,5; “IN CE
RELATIE DE I‘AZA"

1860  PRINT AT, 21,15 “<SINT
CELE DOUA " TENSI-

‘ UNI?”

1870 PAUSE 0 :

1880 PRINTE AN 20,247 1 Dk
TERMINATI AMPLIFI-
CAREA Al”

1890 = PRINT " AT 2] s

1900 PAUSE 0

1910 PRINT VATY:20.2 7 " PIING

1920

1930
1940
1950

1960
1970
1980
1990
2000

2010

2020

TRU PERMOSTABILI-
ZARE”

PRINT AT 212+ “SE TN=
TRODUCE GRUPUI,
ReCe.”

PAUSE 0

PLOT 128,60: DRAW 4,0
DRAW 0,—20: DRAW
—4,0: DRAW 0,20
PLOT 110,54 : “Re”
PAUSE 100

CIRCLE 130,70,2

PLOT 130,70

DRAW 15,0: DRAW 0,
—15

PLOT 140,55: DRAW
10,0

PLOT 140,50 : DRAW 10,0



2030 PLOT 145,50: DRAW 0, 2060 PLOT 11544; “+”

—15 - 2070 >PLOT 115,64 *
2040 CIRCLE 145,35,2 2080 PAUSE 0: STOP
2050 PLOT 144,65; “Ce” 2090 SAVE “Etaj” LINE 10

45. MODULATIA IN AMPLITUDINE
(.MODULATIA"}

‘Se reprezinta simultan graficul oscilatiei modulatoare, purtitoare,
si oscilatiel modulate in amplitudine. Elevii vor rdspunde la urmi-
toarele intrebdri:

— Cum se numesc aceste oscilatii?

— Ce frecv enta are oscilatia modulats ?

— Cum variazd amphtudmea oscilatiei modulate?

In continuare sint date expresiile matematice ale celor trei oscilatii
si se defineste gradul de modulatie. Pentru doud grade de
modulatie introduse de utilizator se executd graficele.

Oscilatia modulatd in amplitudine are trei componente care, pen-
tru un grad de modulafie dorit, sint reprezentate grafic.

In final, tot pentru un grad de modulatie dorit, se reprezinti
spectrul de amplitudine al oscilafiei modulate, oscilajia modulatoare
* fiind pur sinusoidald.

10 BORDER 2: PAPER 6 180 FOR i=1 TO 14

20 INK 1: CLb ; 190 BEEP .1,RND %30

30 DIM z8(16) 200 PLOT 50--i % 10,100 ;

40 FOR i=1 TO 16 bH(i)

50 READ d 210 NEXT i

60 LET zH(i)= CHRS d 220 >PAUSE 100

70 NEXT i 230 FOR =1 TO'16

80 CSIZE 16,24 240 BEEP .1,RND %30

90. PRINT FLASH 1: AT 250 PLOT 40-i 10,80 :
35. “READY” 25(i)

100 PAUSE 0: CLS 260 NEXT i

110 CSIZE 8,16 270 PAUSE 50 .

120 LET ad="“MODULATIA” 280 BEQR SO

130 FOR i=1 TO 9 290 BEEP .1,RND %30

140 BEEP .1,RND %30 300 PLLOT 40,156—1i % 16; “ %

150 . PLOT 75+i % 10,120; a$(i) 310 NEXT i

160 NEXT i 320" FOR 1i—=1"10 17

170 LET b$=“IN AMPLITU- 330 BEEP .1,RND %30
DINE” 340 PLOT 40-+i%10,60; “ %"

117



NEXT i

BOR ==l 010 -5

BEEP .1,RND %30

PLOT 210,601 x16; * x”
NEXT 4

FOR =1 T0 16

410 BEEP .1,RND %30

420 PLOT 210—1i % 10,140 ; *“ %~
430 NEXT i

350
360
370
380
390
400

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
IF CODE 2z5(13)< >71
THEN NEW
PAUSE 100

470
480

490 BEEP 4,19: BEEP .2,23

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

510 BEEP .424: BEEP .22

520 BEEP .421: BEEP .2,23

530 BEEP .424: BEEP .2,26

‘540 BEEP .4,23: BEEP 2,21

550 BEEP .2,21: BEEP .2,19

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

570 BEEP .2,26

580 CSIZE 0

590 FOR i=1 TO 175

600 SCROLI, 7

610 NEXT i

620 CLS

630 >PRINT #10; “MODULA-
TIA IN AMPLITUDINE”

640 PI,OT 20,10 : DRAW 0,165

650 GO SUB 2450

660 PLOT 20,140: GO SUB
2450

670 PLOT 20,90: GO SUB
2450

680 PLOT 10,150: DRAW
240,0

690 GO SUB 2470

118

790

;v)

700 PLOT 10,110;: DBRAW
240,0

710 GO SUB 2470

20 -PLOT 10,50 DRAW
240,0

730 GO SUB: 2470

740 PRINT AT 1,30 ; “t”

790 PRENT AT 630 “£%

760 PRENT HAT 14,30 - <t

770 PAUSE 400

780 PRINT AT 0,3: “um-Osci-

latie modulatoare”

PAUSE 400

PRINT AT 5,3; “up—Osci-
latie purtatoare”

810 PAUSE 400

800

820 >PRINTAT 11,3 ; “a—0sci-

»

latie modulata
PAUSE 400
PRINT AR L0500 S Um?
PRINT AT 6,0; “Uo”
FOR %= 20010239

LET um=1504+10 %x COSE
((x/40 % P1— .5 % PI))

LET uml=150+10 % COSE
(((x41)/40 x PI—.5 * PI))
LET up=110+415 x COSE
((x/8 % P1—2.5 % PI))

LET upl=110415 *COSE
(((x+1)/8 * PI—2.5 % PI))
LET u=504+15%"(1+4+.7 %
COSE | ((x/40 kx PL—.5 % i .
PI))) * COSE((x/8 * PI—2.5
* P1))

LET ul=50415 % (14.7 %
COSE (((x+1)/40 *PI—. 5-
*PI))) * COSE (((x+1)/ 8
* PI—2.5 xPI))

830
840
850
860
870
880
890
900

910

920

930 PLOT =am .« DRAW "1,
uml —um g

940 PLOT xup: DRAW 1,
upl-—up

950 > PREOT ista: DRAW 1,
1l —u

il



960 NEXT x 3

970 PAUSE 0
980 -PRINT .OVER 1; AT 0,5;
© “—Qscilatie modulatoare” ;

AT 5,5; “—Oscilatie pur-
tatoare 't AL 147 =050t
latie modulata” _

990 PRINT AT 20,0; “Cum se
numesc aceste oscilatii?”

1000 PAUSE 0

1010 PRINT AT 20,0; “Ce frec-
venta are oscilatia Mmo-
Sdulata?”

1020 PAUSE, 0

1030 PRINT . AT 20,0; “Cum
variaza amplitudinea osci-
latiei modulate ?”

1040 PAUSE 0: CLS

1050 KEYWORDS 0: LET 1=

USR l‘p”
1060 POKE i+40,BIN
1070 POKE i+1,BIN
1080 POKE i-+2,BIN
1090 >POKE i+3,BIN
1100 POKE i-+4,BIN
1110 POXE 1-+5,BIN
1120 POKE 1+46,BIN
1130 POXE i-+-7,BIN 00000000
1140 PRINT “ATH0 1 “Cele”3
oscilatii au urmatoarele”
PRINT AT 1,0; “expresii
matematice ;”
PRINTAT 3,0 : Tam—=Tm.
COS 2. DPOXKE fm.t”

00000000
00000001
00111110
01010010
00010010
00010010
00010010

1150
1160

1970 PRINT AL 5,0 - “Sirp-—T0."
COS 2.DPOKE :fo.t”

1180 PRINT AT. 7,0: “u=Uo
(1+‘(

1190 PRINT FLASH 1; AT 7,7;

2 ‘lm)’

1200 PRINT AT 7.8, ©.COS8. 2

DPOKE .fm.t).”

1210 PRINT AT 848 “COS 2:
DPOKE .fo.t”

1220 PRINT AT 10,0; "Unde:”

1230 PRINT FLASH 1; . AT
12: 070 m’ ;

1240 =PRINT A2 A 0 o
(Umax—Umin)/(Umax+
Umin)”

1250 PRINT AT 14,05 " Fse

. numcste grad de modulatie

si”

PRINT AT 16,0;

cuprins intre 0 si 1”7

1260 “este

1270 INPUT “Doriti exemple?
(@/n)”; s

1280 CLS

1290 IF s$="n" THEN GO TO
1480

1300 IF s$=“d” THEN GO TO

: 1320

1310: IF sd < >n” "OR sh<>

“4” THEN GO TO 1270

INPUT “Dati gradul de

modulatie dorit! “;ml

PRINT AT 7,260 Syl

ml

INPUT “Dati un alt grad

de modulatie!” ; m2

PRENT AT 16,26 ; Fm2a=""

m2

1360 >IFml1<<0ORml >1THEN
PRINT AT 0,0; “Nu s-a
respectat intervalul [O0,1]
pentru gradul de modulatie.”

1370 ITF m2<0 OR m2>1
THEN PRINT AT 0,0;
“Nu s-a respectat interva-
lul [0,1] pentru gradul de
modulatie.”

18380 1F ml<0 OR"ml>1. OR
m2<<0 OR m2>1 THEN
GO TO 1270

1390 FOR x=20 TO 199

1400 LET y=120+15 % (1+ml
* COSE ((x/40 xPI—. 5%

1320
1330
1340

1350
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PI))) xCOSE
—2.5 xPI)) v

1410 LET y1=120-+15 % (14
ml * COSE(((x+1)/40 x
*PI—.5 xPI))) * COSE
(((x+1)/8 xPI—2.5 % PI))

1420 PLOT x,v: DRAW 1,
yl-y

1430 LET y2=40-+15 % (1-+ m2
* COSE((x/40 xPI—.5 %PI)))

* COSE((x/8 x PI—2.5%
PI))
1440>LET y3—=40-+415 % (14+m2
* COSE(((x+41)/40 * PI—.5
* PI))) * COSE(((x+1)/8 *

PI—2.5 % PI))

PLOT x,y2: DRAW 1,y3-—

y2

NEXT x

GO TO. 1270

PAUSE 0: CLS

PRINT  TAB 4 VYOscila-

tia modulata in amplitu-

dine se poate descompune
in urmatoarele componen-
te ! :

PRINT AT 4,1; “1) Compo-

nenta purtatoare, de frec-

“venta fo:”

BRINT AT 70 “itp=—"Ue.
COS 2. DPOKE' fo.t”
PRINT AT 9,1; “2) Com-
ponenta laterala inferioara,
de frecventa (fo—fm):”

1530 PRENT © AL 12,05 =
(m.Ue/2). COS 2.- DPOKE.
(fo—fm).t”

1540 >PRINT AT 14,1;3) Com-
ponenta laterala superioa
-ra, de frecventa (fo-fm):”

1550 PRINT AT+ 17,0 ;7 fus=
(m.Uo/2).. COS 2. DPOKE
(fo-+fm).t” 3

1560 PAUSE 0: CLS

((x/8 * PI

1450
1460
1470

1480
1490

1500

1510
4520

120

1570
1580

CLS

INPUT " “Pentru f 6 arad
de modulatie do-riti repre-
zentarea grafica?” ; m

LB m<0'OR . m'>1 /IHEN
PRINT AT 5,5; “Gradul de
modulatie dat nu apartine
intervalului [0,1]”

PRING AT (270 m=t~
m '

JF m<0 OR-m >1 THEN
GO TO 1560
PLOT:20,110:;
0,65

GO SUB 2450
PL,OT 10,140 :
230,0

1650 GO SUB 2470
1660 PLOT 20,602 DRAW 0,45
1670 >GO SUB 2450

1680 PLOT 10,80: DRAW 230,0
1690 GO SUB 2470
1700 PLO 120 10
1710 GO SUB 2450
1720 PLOT 0,30 :
230,0

GO SUB 2470
PRINIT AT 0,0 up”
PRINT AT 9,0; “ui”
PRINT AT 150 as
PRINTI AT 4,31 “t>
PRINT AT T231; "t°
PRINT AT 18,31 ; “t”
EORsx =20 10 229

LET. y=140130%COSE,
((x/8 * PI—2.5 * PI))

LET y1=1404-30 % COSE
(((x+1)/8 xPI—2.5 x PI}))
EBEO R et DRAW 1,
Fdro¥

LET y2=80-+m x15 x °
COSE ((x/10 xPI—2 x PI})
1850 >LET y3=80-+m %15 %4

1590

1600
1610

1620 DRAW

1630

1640 DRAW

DRAW 0,45
DRAW

1730
1740
1750
1760
1770
1780
1790
1800
1810

1820
1830

1840



COSE(((x+1)/10 x PT—2 %
PI))
1860 PLOT, x,v27
Yoyl
LET y4=30+m %15 %
COSE((3 *x/20 xPI—3 %
PI))

DRAW 1,
1870

1880 LET y5=30-+m %15 %
COSE((3 * (x+41)/20 x P1—
3 x PI))

1890 PI,OT x,y4: DRAW~1,
¥5—y4

1900 NEXT x

1910 IF m=0 THEN PRINT
AT 21,3; “Nu apar com-

ponente laterale.”

INPUT “Doriti un alt ex-

emplu? (d/n)”; bS

TR S =—d" PHEN"" GO

TG X570

IE bS="n" THEN" CLS

B s et S AT

bbo<="=n"”THEN GO TO

1920

PAUSE 0

CL>

PRI EAB S S BEC-

TRUL DE AMPLITU-

DINE”

1990 >PRINT AT 2,9;
OSCILATIEI MA”

2000 INPUT “Introduceti
dul de modulatie!” ; m

2010 PRINT AT 827 “m="";

1920
1930
1940
1950

1960
1970
1980
lfAL

gra-

m
2020 IF m<0 OR m>1, THEN
BPRINT AT 1007 “Gra-

dul de modulatie nu apar-
tine intervalului [0,11”

2030 TF m<0'OR m>1 THEN
GO TO 1960 :
2040 PLOT 20,10: < DRAW

: 0,135
2050 GO SUB 2450

2360

2060 PLOT 10,20 DRAW
240,0 .

2070 GO SUB 2470

2080 PRINT AT 20,31; “f”

2090 LET s5=“Amplitudinea”

2100 FOR 1i=1 ~T0O" 12

2110 PRINT AT 41+1,1:s%(i)

2120 BEEP .2,RND %33

2130 NEXT i

2140 LET t$=“componentelor”

2150 = HOR i=1"TO 13

2160 PRINT AT 41,3 tS(i)

2170 BEEP .2 RND %33

2180 NEXT i

2190 PLOT 130,20 :
0,100

DRAW

2200 PAUSE 300
2210 PRENT AT 11,177 = Up’,
2220° PRINT AT 20,150 e
2230 PAUSE 300

2240 PLOT 70,20: DRAW 0,
m %50

2250 PAUSE 300

2260 1K NOT., an==0< - THEN
PRENT M A 17,0 0 s
Uo /2% AT 20,65 “To—Fn&

2270 PAUSE 300

2280 PLOT 190,20: DRAW 0,
m % 50

2290 PAUSE 300

2300 X B NP man=—1 THEN
P REST v AT 7. 24 sams
Uo/2” ; AT 20,21; “fo-
fm”

2310 PAUSE, 300

2320 =18 m=0 THEN PRINE
AT 21,3;” Nuapar compo-
nente laterale.”

2330 INPUT “Doriti un alt ex-
emplu?(d/n)”; ¢S

2340 IE: eni="1d 0V ITIE N 6
TO 1970

2350 IF ¢$="n" THEN CLS
IF c§< >“d” ANDchb<>
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“n” THEN GO TO
2330
2370 CSIZE. 16,24 ,
2380 LET s$=“SUCCE S!”
2390, FOR i=1 TO 13
2400 PRINT AT 3,1+4i;s%(i)
2410 BEEP .2,RND %33
2420 NEXT i
2430 PAUSE 0

. 2440 STOP

2450 DRAW 3,—5: DRAW
—6,0: DRAW 3,5

2460 RETURN

2470 DRAW —+-53: DRAW O,
LB DY RINWNGS.S

2480 >RETURN

2490 SAVE, “Modulatia” LINE
10



5. OPTICA

5.1. REFRACTIA LUMINII
(.REFRACTIA")

Sirurile de caractere “REFRACTIA” si “LUMINII” se aranjeazd,
in generic, dupéd directii diferite, la intilnirea suprafefei de separatie
dintre doud, medii optic transparente.

Folosind un disc optic, un semicilindru transparent, o sursi de
lumind ¢i calculatorul, se determind indicele relativ. de refracfie al
mediului din care este ficut semicilindrul in raport cu aerul, se cal-
culeazd media indicelui de refractie si eroarea standard.

Ultima parte a programului permite determinarea unghiului de
refractie si dacd este cazul (n, << #,) a unghiului limitd. Situatia res-

y pectlva este prezentatd si grafic.

10 BORDER 2: PAPER 6

20 INK 1: CLS

30 DIM 2$(16)

40 FOR i=1 TO 16

50 READ d

60 LET 7z3(i)—

70 NEXT i

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

90 CSIZE 16,24

100 PRINT FLASH 1;AT 3,5;

L S RESATV Y

110 PAUSE 0: CLS

120 CSIZE 0

130 PAPER 0

140 INK 7: CLS

CHRS'd

150 PLOT 10,80: DRAW 240,0,

160 LET a$="REEF ACTIA”
170 PAUSE 50

180 FOR ii=11T0"9

190 BEEP .1,RND %30

200 PLOT 10 %1,180—10 *i;a$

1§ gt
210 ;%DAUSE 10
220 NEXT i
230 PAUSE 100 -
240 LET bS=“LUMINII”
Za07 BOYR: =i " GG
260 BEEP .1,RND %30
270 PLOT 126416 %i,85—8 %
1;b5(i)
280 PAUSE 10
290 NEXT i
300 PAUSE 100
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310 PLOT 20,170: DRAW 90,
—90

320 PAUSE 100: DRAW 140,
=70

330 PAUSE 100

340 LET c$=“NORMALA”

350 FOR i=1 TO 7

360 BEEP .1,RND %30

370 PLOT 115,180—10 %1 ;c$(i)

3380 PAUSE 10

390 NEXT i

400 PAUSE 100

410 FOR i=1 TO 15

420 PAUSE 5

430 >PLOT 106,180—i % 10;“ !” .

440 NEXT i
450 PAUSE 100

460 PLOT 110,100: DRAW
—15,—5,P1/4

470 PAUSE 50

480 PLOT 95,115; “i” : PAUSE
i

490 PLOT 110,60 : DRAW 15,
12,P1/3

500 PAUSE 50

510 PLOT 120,60 ;“r” :
PAUSE 50

520 PLOT 150,150 ;“sin i”

530 PI,OT 150,140 : DRAW 40,
0

SHEEPEOT 50 138 et

550 PLOT 190,144 ;“=n”"

560 PLOT 208,141:;“21”

570 PAUSE 100

580 FOR i=1 TO 16

590 BEEP .1,RND %30

600 PLOT 30--i % 10,20 ;z$(i)

610 NEXT i

620 IF CODE z$(13)< >71
THEN NEW

630 >PAUSE 100

640 BEEP .4,19: BEEP

650 BEEP .4,28: BEEP

660 BEEP .4,24: BEEP

223
2,26
2,23
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670 BEEP

4,21. BEEP .2,23
680 BEEP .4,24: BEEP .2,26
690 BEEP .4,23: BEEP .22}
FO0VBRER: 221 -  BERP 219
710 BEEP .2.23: BEEP .4,26
720  BEEP 2,26

730, FOR 1=1 10 175

740 SCROLL 7

750 NEXT i

760 CLS

770 PRINT AT 5,2; “VERIFI-
CAREA EXPERIMENTA-

I4A”

780 PRINT AT 7,5; “A LEGII
REFRACTIEL”

790 PRINT AT 9,2; “SI DE-

TERMINAREA INDICE-
14 6 (7
800 >PRINT AT 11,4; “RELA-
TIV DE REFRACTIE”
810 PRINT AT 15,0; “Mijloace
de invatamint necesare :”
820 PRINT TAB 7 ;:“—calcula-

tor”

830 PRINT TAB 7;“—disc
optic”

840 PRINT TAB 7; ”~sursa de
lumina”

850 PAUSE 0: CLS
860 DIM n(9)

870 PRINT TAB 6;“1”; TAB
12;“c” ; TAB 18;“n=SIN
i/SIN r”

880 PRINT ==

890 EOR k=1 TO 9

900 PRINT AT 21,0; “Introdu-

«ceti unghiul i=";20+%k x5
910 INPUT “Masurati unghiul
T r
920 IF r<=0 OR r>90 THEN
PRINT #03“
GRESALA'!



930>1F r<=00R r >90 THEN
PAUSE 300

IF r<=0 OR r >90 THEN
GO TO 910

PRINT AT 14-2 *k 6 ;20-1
kx5 ATT+2 %k, 12 ;1 ;AT
1+2 %k,18 ;SIN ((25+k %
5) % PI/180)/SIN (r % PI/
180)

PRI (s S

940
950

960
LET n(k)—SIN ((25+k %5)
% P1/180)/SIN (r * PI/180)
NEXT k

LET s=0

FOR k=1 TO DT s =—
s+n(k) :NEXT k

PRIN LA 210050 o2
B iatn =<8 TN b =—0
FOR k—1 TO 9
LET b—b-t (ABS (n(k)—n))
&0

1050 NEXT k

970

980
990
1000

1010
1020
1030
1040

1060>PRINT AT 21,0;“Media
este n=":n

10/0 PAUSE, 0: PRINT AT
f)l O “ »

1080 LET e=SQR (b/72)

1090 PRINT AT 21,0; “Eroarea
standard e=" e

PRINT #0; “Deci n=";
]1 ;(l(—_{_/{_)}) ;e

PAUSE 0: CLS

PRINT AT 64 “SCRIETI
PE TABLA SI APOI”
PRINT AT 8,2; “ANAILI-
ZATI URMATOARELE
CAZURI”
PRINT AT 10,9;
FRACTIE :”
PRINT AT 13,9;“1}n2 >nl”
PRINT AT 15,9;92) 112<nl
St o=

1160

1110
1120

1130

1140 “DE RE-

1150
1160

1170 PRENTD AT 17,9518 i2=nl

SlEhcai

1180 >PRINT AT 19,9;%4) /X1,
1392

1190 PAUSE 0: CLS

1200 PLOT 0,90: DRAW 255,0

12100 INPUE 1Ce" rmedin . este
sus?”: a$

1220 PRINT AT 1,17;a$

1280 PRENE, AT 2,17 nils=
1240 INPUT “Ce indice de re-
fractie are?” ;nl

IF nl<l"'THEN PRINT
#0:;“ , GRESALA!

IF n1<<1THEN PAUSE 300
1270 IR nli<1l' THEN GOiTO
1240 ;
PRINT AT 2,20 ;n1

1290 INPUT  “Ce mediu este
jos?” :b8S
1300 PRINT AT 11,0;b8

PRIN T AT Y210 nP ="
INPUT “Ce indice de re-
fractie’are ?” ;n2

1330 PRINT AT 12,3 ;n2

1340 =>PRENT ‘AT 3,17 1=
1350 INPUT “Introduceti i in
grade!” ;i

PRINT ATY 31943

1370 TR ml =1 0R . fiZ- 1 ORY
i>=90 OR i<0 THEN
PRINT AT 21,6; “Nu are
sens fizic!”

TESHl <z 1naOR  n2 =] S0
i>=90 OR i<0 THEN GO
TO-1190

LET (1=0

IF 112<nl THEN I BT 1=
ASN (n2/nl)

IF n2<<nl AND i<1 %180/
Pl THEN TET r=ASN
(n1/n2 x SIN (i x PI/180))
1420, TE. 12 >nl THENy EE LRt

1360

1380

1390
1400

1410
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ASN ' (n1/n2 % SIN ' (i xPI/
180))

1430 IF n2<nl AND i<1 %180/
PI THEN.PRINT'AT 13,0 ;
=t in ok IR0 P

1440 IF nl<n2 THEN PRINT
DS Ok e SR S AR DI,

1450 >IF n2<nl THEN PRINT
AT4.17 :“1=":1 %180/PI

1460 IF n2<nl AND 1>=1 %
180/P1  THEN PRINT AT
21,4 ; “APARF, REFLEXIL
TOTAILA!”

1470 PAUSE 200: FOR y=170
TO 20 STEP —10

1480 P1,OT 130,y : DRAW 0,—5

1490 NEXT y: PAUSE 100

1500 LET im=ATN (3/2) % 180/
PI

1510. IF li<=im THEN PLOT
130—80 x TAN (i % PI/180),
170

1520 IF i<=im THEN DRAW
80 xTAN (i xPI/180),—

1530 IF i>im THEN PLOT 10,
904120 * TAN (PI/2—1 %
PI/180)

. 1540 IF i>im "THEN DRAW
120,— 120 * TAN (PI/2—i %
P1/180)

1550 LET rm=ATN (3/2)

1560 IF r<=rm AND n2<nl
THEN PLOT 130,90

1570 >IF r<=rm AND n2>nl

5.2. LENTILE CONVERGENTE
(,LENTILA")

THEN DRAW 80 xTAN r,

—80

IRV <t =1 AIND "nlz=n2

AND i<l %180/PI THEN

PI,OT 130,90

IF r<=rm AND anl>n2

AND i<1 %180/PI THEN

DRAW 80 xTAN r,—80

IF r>rm AND n2>nl

THEN PLOT 130,90

IF r>rm AND n2 >snl

*‘THEN DRAW 120, — 120 %

TAN (PI/2—r)

R =rmy ) AND G Ca S en

AND" i<l % 180/P1 THEN

BL,OT 130,90

IF r>rmJAND ! 'nl>n2

AND i<1 %180/PI THEN

DRAW 120,—120 * TAN

(PI/2—1) '

IF n2<nl AND i>=1%

180/PI AND i< =im THEN

PI,OT 130,90

TR a2<nl, ANDST %

180/PI AND i< =im THEN

DRAW 80 xTAN (i xPI/f

- 180),80

1660 =IF @2<nl AND @>—14%
180/PI AND i>im THEN
PLOT 130,90

1IBVON TR h2= il AND L =6
180/PI AND i1>im THEN
DRAW 120, 120 % TAN ( PI/
9504 *PI/ISO)

1680 GO TO 1190

1690 SAVE “Refractia” LINE 10

1580

1590

1600
1610

1640

1650

Daci o sursd de lumind punctiformd este plasatd in focarul obi ect,
lentila convergentd transforma fasciculul dlvergent intr-un fasci cul
. paralel. Pe de alti parte, lentila convergentd transformi un fasci cul
de lumind paralel intr-un fascicul convergent.
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Cu instructiunea CLS se gterge ecranul pentru a face loc moduluf .
de obfinere a unei imagini reale datd de o lentild convergentd. Aceast#
imagine este insotitd de relatia necesari determinirii distanfei focale
a unei lentile convergente.

Dupd procurarea unor mijloace de invafamint si efectuarea unor
experiente, calculatorul determind distanta focali a lentilei folosite,
calculeazi media acesteia si eroarea standard.

10
20
30
40
50
60
70
&0
90
100
110
120
130
140
150
160
170

180
190
200
210

BORDER 2: PAPER 6
) (e J 0 R AN g L

DIM z5(186)

FOR 1=4T0D"16
READ d
LET z$(i)=
NEXT i
CSIZE 16,24
PRINT-FI,ASH 14AT ‘3.5
“READY”

PAUSE 0:/CLS

CSIZE 8,16

LET a$8="LENTILE”
FOR i=1 TO 7

BEEP .1,RND %30

PLOT 451 %20,120 ;a$(i)
NEXT 1

LET b$=“CONVERGEN-
TE™ '

HOR =170 11

BEEP .1,RND %30

PLOT 651 % 10,100 ;b$(i)
NEXT i

=CHRS d

220 >PAUSE 100

230
240
250
260
270
280
290
300
310
320
330
340

FEOR G=—1 1016

BEEP .1,RND %30
PLOT 40+i % 10,80 ;z5(i)
NEXT i

PAUSE 50

FOR i—1 TO 6

BEEP .1,RND %30
PLOT 40,156 —1 %16;" %"
NEXT i

FOR1=T1:T0O 17

BEEP .1,RND %30
PLOYT 4041 %10,60; x”

350
360
370
380
390
400
410
420
430

440 >DATA

450
460

470

480
490
500
510
520

530,

540
550
560
570
580
590

600
610
620
630

NEXT. i

FOR =10 OS

BEEP .1,RND %30

PLOT 210,604 % 16:“ %
NEXT i

BOR =T TO 16

BEEP .1,RND %30

PLOT 210—i % 10,140 ;“ x”
NEXT i
127,39,56,55,32,76;
72,67,67,32,67,46,71,79,73,
65

PAUSE ' 50: PLOT 38142
DRAW 0,—100: DRAW
182,0

DRAW 0,100: DRAW
—182,0
PAUSE 100
BEEP .4,19:
BEEP .4,28:
BEEP .4,24:
BEEP: 4,21 :
BEEP, 4,24 :
BEEP 4,23
BEEP . 2.21:
Bl R 2:28):
BEEP .2,26
CSIZE O

1IF CODE LS(13)< >71
THEN NEW
FORE= 1T O 575
SCROLI, 7

NEXT i

CL.S

BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP

2,23
2,26
2,23
2,28
2,26
2,21
2D
4,26

640 >PAPER 0

650

INK.7: CLS
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660 PLOT

—80

GO SUB 2280

PLOT 60,150

2240

PAUSE 90

BOR Sx— 0210

y=—3 TO 3

PLOT x+10,110+y/5 xx

NEXT y: NEXT x

FOR: x =60 T0 120

FOR y=80 TO 140 STEP

10

PLOT 5.5

NEXT y: NEXT'x

PAUSE 80 PLOT 5,100;

(‘Fl)’

780 PAUSE 90

Z90 BT Yas="E - focar
ject’ s LT vwyi=30

‘800 GO SUB 2320 ;

810 PAUSE 90: PLOT 10,40

820 DRAW 0,20: PLOT 60,40 :

60,150: DRAW 0,
670 _
680 GO SUB
690
700 50: FOR
710
720
730
740

750
760
770

ob-

DRAW O 20

830 >PAUSE, 50: PLOT 2’5 50

840 DRAW —150: GO SUB
2300

850 PAUSE 50: PLOT 45,50

860 DRAW 15,0: GO SUB 2260

8700 PAUSE, 505 PEOT: 30155
111‘1!1

880 PAUSE 100

890 PLOT 190,150: DRAW 0,

; —80

900 GO SUB 2280

910 PLOT 190,150: GO, SUB
2240 )

920 PAUSE 90 |

930 FOR. x=130 TO 190

940 FOR y=80 TO 140 STEP
10

950 . PLOT xyv: NEXH vt

WRX =

960 FOR x=0 TO 60
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970 FOR y=-—30 TO 30 STEP
10

980 PLOT 190+x,110+y—y/50
* X

990 - NEXT y:. NEXT x

1000 PAUSE 80

1010 PLOT 235,100;“F2"

1020 PAUSE 90

1030 LET ap=“F2-focar ima-
gine” : LET y=15

1040 >GO SUB 2320

1050 PAUSE 90

1060 PLOT 190,40 : DRAW 0,20

1070 P1,OT 240,40 : DRAW 0,20

1080 PAUSE, 50:: PLOT 205,50

1090 DRAW —15,0: GO SUB

2300

PAUSE 50: PLOT 225,50

DRAW 15,0: GO SUB 2260

PAUSE 50: PLOTr210;55 ;

“1()”

1130.PAUSE 0.: CLS

1140 PLOT 0,120 : DRAW 255,0

1150 GO SUB 2260

1100
1110
1120

1160 PAUSE, 100: PLOT 240,
11— 8¢ l’

1170 AUSE 100 : PLOT 80,120

1180 DRAW 0,50 : GO SUB 2240

1190 PLOT 80,120: DRAW 0,
—50

1200 GO.SUB 2280

1210 PAUSE 100 : PL,OT 70,115
UON

1220 PAUSE 100 : PL()I 36,124 ;
“ * »

1230 PAUSE 20 : PL,0Ti35,115;
‘{Fl »”

1240 PAUSE 100: PLOT 116,
124 ;¢ x”

1250 PAUSE, 20 PLOT 115,135 ;
‘IF:Z’)

1269 >PAUSE 100 : PLOT 25,120
1270 DRAW 0,30 : GO SUB 2240
1280 PAUSE 100



- 1300

1290 PLOT 20,160 ;
920,115;“B"’
PAUSE 100
FOR x=25 TO 80
PLOT X150 PAUSE 5
NEXT x
FOR x=0 TO 145
PAUSE 5
PLOT 80-+x,150—110/145

C kX
NEXT x
SRR =) RO 200 PAU-
SENG
PLOT x+25 150 —
NEXT x
PAUSE 100 : PI,OT 225,120
DRAW 0,—80: GO SUB
2280
PAUSE 100
BPLOT220.85 ¢
290135615 B
1450 PAUSE 100 i
1460 >P1,0T 80,45: DRAW 0,10
1470 PLOT 120,45: DRAW 0,10

1480 PI,OT 90,50: DRAW —10,0
1490 GO SUB 2300
1500 PLOT 110,50: DRAW 100

« Px" . PLO’I‘

1310
1320
1330
1340
1350
1360

1370
1380

1390
1400
1410
1420

11,’20 * X

1430

1440 BACTRT, O

1510 GO SUB 2260
1520 PAUSE 100: PLOT 95,55
1530 PAUSE 20
1540 PLOT 25,15: DRAW 0,10
1550 PLOT 80,15: DRAW 0,10
1560 PLOT 225,15: DRAW 0,10
1570 PLOT 40,20 : DRAW — 150
1580 GO SUB 2300
1590 PLOT 65,20: DRAW 15,0
1600 GO SUB 2260
1610 PAUSE 100: PLOT 45,25
Hypye
1620 PAUSE 100: PLOT 140,20
1630 DRAW —60,0: GO SUB
2300 .
1640 PLOT 165,20 : DRAW 60,0

9 — Fizica de liceu in limbaj basic

*1690

1840 LET a e

1650 GO SUB 2260

1660 PAUSE 100 : PLOT 145,25 ;
“XZ”

1670 >PAUSE 100 :

155; l(f”:>))

PAUSE 100

PLOT 160,150: DRAW 50,0

PLOT 135,
1680

1700 PAUSE 100: PLOT 165,
160 ;“x1.x2”

1710 PAUSE 100: PLOT 165,
145; “x1—x2”

1720 PAUSE 0: CLS

1730 CSIZE 8,16

1740 LET a$=“PENTRU DE-
TERMINAREA DISTAN-
TEI” : LET y=160

1750 GO~ SUB 2320

LET a$=“FOCALE A
" UNEI LENTILE,SINT”
1770 LET y=140: GO SUB 2320
LET a$="NECESARE
URMATOARELE :”
1790 LET y=120: GO SUB
2320
1800 LET ab—
OPTIC”
1810 LET y=100: GO SUB 2320
1820 LET a$="—SURSA DE
LUMINA” * oo
1830 SLET y=80 : GO SUB 2320
—LENTILA
CONVERGENTA” =~ |
1850 LET y=60: GO 'SUB 2320
1860 LET a$=“—ECRAN”

“—BANC

1870 LET y=40: GO'SUB 2320

1880 LET a$=“—CALCULA- -
QRS

1890 EET v=20: GO SUB 2520

1900 PAUSE 0

1910 PRINT ;40 ; “Le-ati procu-
rat A

1920 PAUSE 0: CLS

1930 CSIZE 0

129



INPUT “Cite determinari
efectuati?” ;n

DIM x(n): DIM y(n):
f(n) ;
PRINT TAB:4= xE":
10 xR B 0
PRINT ¢ —

1940

1950 DIM

1960 TAB

1970

1980 FOR i=1'TO n

1990 >INPUT “Introduceti xl1
(em) 7 5x(i)

2000 IF x(i ) >=0THEN PRINT

#0; “x1 are valori nega-

tive I”

IE: x(i)>=0 THEN PAU-

SE 200

IF x(i)>=0 THEN GO TO

1990

PRINT AT 142 %1,3 ;x(i)

INPUT  “Introduceti x2

(em) ! jy(i)

IF y(i) <=0 THEN PRINT

#O; “x2 are valori pozi-

tive !”

IF y(i)<=0 THEN PAU-

SE 200

IF y(i)<

2040

2080 PRINT AT 142 x%i,10;y(i)

2090 LET f(i)=x(i) * y(i){(x(i)—

v(i))
2100 PRINT AT 142 x1,18 ;f(i)
TR BRENG, # i o ot

2010
2020

2030
2040

2050

2060

2070 =0 THEN GO TO

2120 NEXT i

2180y LET f3=—0

2140/ FOR 1=1"TOwrn

2150 >LET s:s—}—f('): DIERCT

2160 TET f=s/n: LET b=0

2170 FOR i”l Bt

2180 LET b=b+(ABS(f(i)—1))"2

2190 NEXT i

2200 LET e=SQR (b/n * (n—1)))

2210 PRINT #1;AT 0.0 :8¢Me-
dia aritmetica este f=7":f;

“emr!

2220 PRINT 31 ;AT 1,0 “Troa-
rea standard e=-+/—"e;
“em”

2230 PAUSE 0: STOP

2240 DRAW 2,—5: DRAW —4,
0: DRAW 2,5
RETURN
DRAW —52:
—4: DRAW 5,2
RETURN
DRAW 2,5: DRAW —4,0:
DRAW 2,-5

RETURN :
DRAW 5,2: DRAW 0,—4:
DRAW —5,2

2310 >RETURN :

2320 FOR i=1 TO LEN a$

2250
2260 DRAW 0,
2270
2280

2290
2300

2330 BEEP .1,RND %30
2340 PLOT "7 5—4 xLEN a$
+8 x1i—8,y ;a8(i)

2350 NEXT i
2360 RETURN
2370 SAVE “Lentila” LINE 10 .



6. FIZICA ATOMICA

. MASURAREA DIRECTA A SARCINII ELECTRlCE

ELEMENTARE
(,MILLIKAN®)

Programul incepe cu o prezentare a dispozitivului Millikan, apoi
se trece la imaginea mmpulm vizual al microscopului. In lipsa ten-
siunii aplicate pldcilor, o piciturd de ulei electrizatd negativ cade sub
actiunea propriei greutiti avind o anumitd vitezd. Aplicind o tensiune
plicilor, picitura se va misca in sus.

Lingd cimpul vizual al mtcroscopulm este reprezentatd >1 schema
vectoriald a fortelor pentru cele. doud cazuri

10 BORDER 2: PAPER 6

20 INE 4y CES

30 DIM z5(16)

40 FOR i—=1 TO 16
50 READ d
60 LET z%(i)
70 NEXT i

80 CSIZE 16,24

—CHRS d

90 PRINT FLASH 1 ;AT 3,5;

YREADY
100 PAUSE 0: CLS
110 CSIZE 8,16

120 LET a$=“MILLIKAN”

130 . POR i=1 TO'8
140 BEEP .1,RND %30

150 PLOT 3041 %20,115;a 5(i)

160 NEXT i

170 PAUSE 50

180 FOR i=1 TO 16
190 BEEP .1,RND % 30

200
210

PLOT 35+i % 10,85 :28(i)
NEXT 1

220 >PAUSE, 50

230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390 P

RORST=1"T0O 5
BEEP .1,RND %30
PLOTE 30, 140—i% 16 : 252
NEXT i
BOR =T FO S
BEEP .1,RND %30
PLOT 3041 %10,60;“ x”
NEXT i
BOR: 1==1 PO
PIL,OT 210,60+1 %16 ;“ % ”
BEEP .1, RND %30
NEXT i
FOR i=1 TO:19
BEEP .1,RND %30
PLOT 220—1 % 10 140 s
NEXT i

PAUSE 50: PLOT 25,142

131



400 DRAW 0, 98: DRAW
198,0
410 DRAW 0,98: DRAW —198
e
420 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

430 >PAUSE 100
440 BEEP 4 19 :
450 BEEP .4,28:
460 BEEP .4,24.’
470 BEEP .4,21:
480 BEEP .4,24:
490 BEEP .4,23:
500 BEEP. .2,21: BEEP
. 10 BEEP. 223« BEEP
520 BEEP .2,26

530 IF CODE z$(13)< >71

THEN NEW
540 FOR.1=1"T0 175
550 :5CROLY; 7

BEEP
BEEP
BEEP
BEEP
BEEP
BEEP

2,23
2,26
2,28
2,23
2,26
2,21
2,19
4,26

560 NEXT i

570 CLS

580 PRINT TAB 4; “DISPO-
ZITIVUl, LUI MILLI-

KAN”

590 PAUSE 100

600 CSIZE O

610 PLOT 99,130 : DRAW —59,
0

620 >DRAW 0,—70: DRAW
120,0 : DRAW 0,30

630 PLOT 101,130: DRAW 59,
0: DRAW 0,—30

640 PLOT 99,128 : DRAW —57,
0

650 DRAW 0,—66: DRAW 116,
0: DRAW 0,28

660 PLOT 99,128: DRAW
—57,0

670 DRAW 0,—66: DRAW
116,0: DRAW 0,28

132

680 PIOT 101,128 : DRAW 57
0: DRAW 0,—28

690 PAUSE 100

700 DEF PROC sun

710 FOR i=1 TO 3

720 BEEP: 2.30: "BEEPT2 85~
BEEP 2,40

730 NEXT i

740 ' END PROC :

750 PRINT FLASH 1 ;A1N5:21
“I-incinta”

760 PROC sun

770 >PRINT FLASH Q;AT

. 5,21 7 “T-incinta™

780 PAUSE 100

790 PLOT 150,90 : DRAW 20,0

800 DRAW 0,10: DRAW —20,
0: DRAW 0,—10

810 PLOT 150,93: DRAW
=100

820 DRAW 0,4: DRAW 10,0

830 PLOT 170,93: DRAW 5,0

840 DRAW 0,4: DRAW —4,0

850 PAUSE 100

860 PRINT FLASH 1;AT 11,
07 “#II\PUT STOP icro-
scop ~

870 PROC sun ' ‘

880 PRINT FLASH 0:AT 11,
21; “M-microscop”

890 PAUSE 100

900 CIRCLE 10,100,2: CIRCLE
10,90,2

910 PLOT 10,102: DRAW 0,18

920 DRAW 60,0 : DRAW 0,—10¢

930 PLOT 10,88 : DRAW 0,—18

940 >DRAW 60,0 : DRAW 0,10

950 PLOT 60,110 : DRAW 35,0

960 PLOT 105,110 : DRAW 35,0

970 PIL,OT 60,80: DRAW 80,0

980 PLOT 100,60

990 PRINTFT ASH: 1 2N L7217
((A‘Xll



1000
1010

1020
1030

1040
1050

1060
1070
1080
1090
1100
1110
1120
1130

PRINT FLASH 1 ;AT 11,17

“pr
PRINT FLASH 1;AT 15,
14; “A si B-placi”

PROC sun

PRINT ELASH 0:AT 7,174
((A%Y’

PRINT EILASH 0 AT ‘11;
g R

PRINT FILASH 0;AT .15,
14; “Asi B-placi”

PRINT AT 8,0:“4.”
PRINT AT 1105 =
PAUSE 100

PRINT AT 7,9;“44+"
PRINT AT 7,14 ;“++"
PRINIC AT 121065220 ?
PAUSE 100

BILOTY BlaASH AL 7108 1075
I‘O}’

1140 >PRINT FLASH 1 ;AT 8,21

1150
1160

1170

1180
1190
1200
1210
1220
1230
1240

1250

1260
1270

1280

1290
1300

21; “O-orificin”

PROC sun

P(ISO'I' FILLASH 0;108,107 ;
PRINT FLASH 0 ;AT 8,21 ;
“O-orificia”

PAUSE 100

PLOT 99,150: DRAW 2.0
DRAW 0,—32: DRAW 3,0
DRAWO0,—5: DRAW —8,0
DRAW 0,5: DRAW 3,0
DRAW 0,32

PRINT FLASH 1;AT 3,13;
l‘[) »

PRINT FLASH 1;AT
12 ;“p-pulverizator”
PROC sun

PRINT FLLASH 0 ;AT 3,13;
“” I) ”

PRINT FLASH O0;AT 17,
12 ;“p-pulverizator”
PAUSE 200

FOR x=95T0 105 STEP5

17,

1310

PLOTY %7105 ¢+ NEXT x

1320 >FOR x=90TO 110 STEP 5

1330
1340
1350
1360
1370
1380
1390
1400
1410
1420

1430
1440

1450
1460

1470
1480
1490

PI,OT x,100 : NEXT x
FOR x==85TO 1153 STEE S
PLOT 22,95 NE X i
FOR.x—=80"F0 120 STEP.S
PLOT x,90: NEXT x
FOR x=75TO 125 STEP 5
PLOT x5 sINEXT =
PAUSE 100

PLOT 35,85: DRAW 0,20
DRAW —15,0: DRAW 0;
—20: DRAW 15,0

PRINT FLASH 1 ;AT 10,3;
w

PRINT FLASH 1;AT 20,6 ;
“X~+ub de radiatii X
PROC sun

PRINT FI,ASH 0 ;AT 10,3 ;
‘(X’Y

PRINT FLLASH 0 ;AT 20,6 ;
“X-tub de radiagii X"
PRINT FLLASH O ;AT 20,6 ;
“X-tub de radiatii X
FOR x=35T0 65.STEPR 5

1500 >PLOT x,95+3 % SINE(x/7

1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650

1660

* PT)
NEXT x
PLOT 70,95: DRAW —5,3

DRAW 0,—6: DRAW 5,3
PAUSE 0

CLS

PLOT 70,150 : DRAW 180, 0

PLOT 70,105
PAUSE 100 -
PL,OT 80,90: DRAW 0,60
DRAW3,—5: BRAW —6,0
DRAW 3,5: PLOT +80.70
DRAW 0,—60: DRAW 3,5
DRAW —6,0: DRAW 3,—5
PAUSE 100

PRINT FILASH 1 ;AT 11,9;
“y.d”

PROC sun

DRAW 180,0
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1670

1680
1690

1700
1710

PRINT FLLASH 0 :AT 11,9;
l‘U’d”

PAUSE 100

PRENT REASH 1 AT 018"
‘KU:O)F

PROC sun

PRINT FILLASH 0 ;AT 0,18 ;
I‘U:O’J

1720 >PAUSE 100

1730
1740
1750
1760
1770
1780
1790
1800
1810
1820

1830
1840
1850
1860
1870
1880
1890
1900

1910
1920
1930

CIRCLE 160,80,60 :
PLOT 140,120 : DRAW 40,0
PLOT 140,40: DRAW 40,0
PLOT 150,80: DRAW 20,0
FEOR vU5TO 115 STEEL S
PLOM 155,y DRAW < 10,0
NEXT v

PLOT 210,40: DRAW 30,0
PI,OT 210,120 : DRAW 31,0
PLOT 240,70;: DRAW 0,
=30

DRAW 3,5: DRAW —6,0
DRAW 3,—5: PLLOT 240,90
DRAW 0,30: DRAW 3,—5
DRAW —6,0;: DRAW 3,5
PAUSE 100
PLOTEFIASH 1:236:83: %"
PROC sun

PLLOT FLASH 0;236,83;
‘ll’]

PAUSE. 100

CIRCLE 20,80,5

PLOT 18,30: DRAW 4,0

1940 >PAUSE 80 -

1950

1960
1970

1980
1990

2000
2010

134

PRINT FLLASH 1:;AT11,0’;
f‘m”

PROC sun

PRINT FI,LASH 0 ;AT 11,0;

‘“ »

m
PAUSE 100
PRINT FLASH 1 ;AT 11,4;

“_

PROC sun
PRINT FLLASH 0 ;AT 11,4;

“_»

q

2020
2030

2040

2050
2060

2070
2080

2090
2100

2110
2120
2130

PAUSE 80

PLOT 20,75: DRAW 0,
—35

DRAW 3,5: DRAW —6,0:
DRAW 3,—5

PAUSE 100 -

PRINT EIASH1;AT 15:4;
llG)!

PIL,OT 30,60: DRAW 10,0
DRAW —5,2: DRAW 0,
—4 e PDRAW 52 :
PROC sun
PRINT FLASH 0;AT 15,4;

PAUSE 100 :
PLOT 70,150 : DRAW 180,
PLOT 70,10 : DRAW 180,0

2140>PLOT 20,85: DRAW 0,35

2150

2160
2170

2180
2190

2200
2210

2220
2230

2240

2250
2260

2270
2280
2290
2300

DRAW 3,—5: DRAW -6,
0: DRAW 3,5

PAUSE 100

PRINT FLASH 13AT9 45
“R)’

PLOT 30,110 : DRAW 10,0
DRAW —5,2: DRAW O,
—4: DRAW 5,2

PROC sun

PRINT FLLASH O;AT 9,4
‘(R)}

PAUSE 0

POKE, 23673,0: POKE
23672,0

REOR y=124-T0O 45 STEP
—3

PLOT )32y 0

PRI BT D2 45 e
USING “00.0”; (256 %
PEEK 23673+-PEEK
23672)/50 ; “‘s”

NEXT y

PLOT OVER 1i;132,45 ;%"
PAUSE: 0: CLS \
PIOT 70,150 : DRAW 180,0



£ 2310 PLOT 70,10: DRAW 180,0
9320 >PAUSE, 100
2330 PRINT FLASH 1;AT 2,9;
“+ + + + + + + +7
2340 PRINT FLASH 1;AT 21,9;
2350
2360

PROC sun

PRINT FLASH 0;AT 2,9;
S Rl i it b el nil o
PRINT FLASH:O:AT 21.9;
PIL,OT 80,90: DRAW 0,60
DRAW:3,—5: DRAW —6,0
DRAW 3,5: PLOT 80,70
DRAW 0,—60: DRAW 3,5
DRAW —6,0: DRAW 3,—5
PAUSE 100 ’
PRINTHEFEASH 1 ;AT 11,9
“« U,d”

PROC sun

PRINT FILLASH 0 ;AT 11,9;
“U,d”

2470 PAUSE 100

2480 CIRCLE 160,80,60

2490 PLOT 140,120 : DRAW 40,0
2500 >PLOT 140,40 : DRAW 40,0
2510 PLOT 150,80 : DRAW 20,0
2208 DR v=45"T0O 115 STEPS
2530 PLOT 155,y: DRAW 10,0
2540 NEXT y

2550 PI,OT 210,40 : DRAW 30,0
2560-PI,OT 210,120 : DRAW 30,0
2570 PAUSE 100

2580 PI.OT 240,70 : DRAW O,
=)

DRAW 3,5: DRAW —6,0
DRAW 3;,—5: PLLOT 240,90
DRAW 0,30: DRAW 3,—5
DRAW —6,0: DRAW-: 3,5
PLODELASH 12236 84 -1t
2640 PROC sun

2650 PLOT FLLASH 0 ;236,84 ;“1”
26€0 PAUSE 100

2670 CIRCLE 20,80,5 [}

bl

2370

2380
2390
2400
2410
2420
2430
2440

2450
2460

2590
2600
2610
2620
. 2630

2680 PLOT 18,80.: DRAW 4,0

2690 PAUSE 100

2700 PRINT FLLASH 1:AT 11,0;
“m)’ "

2710 >PROC sun

2720 PRINT FLASH 0 ;AT 11,0

“nl”

PAUSE 100

PRINT FLASH 1 AT 11,4;

“_

2730
2740

2750
2760

PROC sun

PRINT FLASH 0 ;AT 11,4;

lf( »

PAlAUSE 100

PLOT 20,75: DRAW 0,—35

DRAW 3,5: DRAW —6,0:

DRAW 3,—=5

PAUSE 100

PRINT FLASH 1 :AT 15.4;

“” G’:

PLOT 30,60: DRAW 10,0

DRAW —5,2: DRAW O,

—4: DRAW 5,2

PROC sun

PRINT ELASH 0 ;AT 154"

“ G!’

2860 PAUSE 100

2870 PLOT' 20,85: DRAW 0,55

2880 DRAW 3,—5: DRAW —6,
0: DRAW 3,5

2890 PAUSE 100

2900 >PRINT FI,ASH 1 AT 545

“Fe,’

PLOT 30,140 : DRAW 10,0

DRAW —5,2: DRAWO,—4

DRAW 5,2

PROC sun

PRINT FLASH 0;AT 5,4;

“I‘*eﬁl

2960 PAUSE 100

2970 PLOT. 20,55, DRAW. 354

DRAW —60: DRAW &,

—d

PAUSE 100

2770
2780
2790

2800
2810

2820
2830

2840
2850

2910
2920
2930
2940
2950

2980

135



2990

3000
3010
3020
- 3030
3040

3050
3060

3070

PRINT FI,ASH 1 ;AT 13,4 ;
(‘R/”

PIL.OT 30,74 ’
DRAW 10,0: DRAW —5,2
DRAW 0,—4: DRAW 5,2
PROC sun
PRINTSFLASH 0-AT 13,4 ;
‘fRI})

PAUSE 0 :

POKE, 236730 POKF,
23672,0

RO Sy=45 TO" 124 STHEP
s,

3080

PLOT 1325 0

3090 =PRINT AT 085" t=—>"

3100
3110

3120
3130
3140

USING “00.0”; (256 %
PEEK 236734 PEEK
23672)/50; “s”

NEXT y

PLOT OVER 1;132,124;
o

PAUSE 0

STOP

SAVE “MILLIKAN”
LINE 10

6.2. EXPERIENTELE LUI E. RUTHERFORD

(,RUTHERFORD")

In prima parte a programului se prezintd dispozitivul Rutherford,
apoi in partea a doua sint reprezentate traiectoriile unui anumit numér
de particule alfa care se deplaseazd prin apropierea nucleului. Numa-
rul acestora se introduce de edtre utilizator. Parametrul de ciocnire
este creat aleator si apoi afisat in unitdti arbitrare(ua). Este tiparit
si unghiul de imprastiere, corespunzator parametrului de ciocnire.

10
20
30
40
50
60

70

80
90

100
110
129

130
140
150
160

136

BORDER 2: PAPER 6
INK 1: CLS

DIM z5(16)

FOR i=1 TO 16
READ d

LET z$(i))=CHRS d
NEXT i

CSIZE 16,24

PRINT FLASH 1; AT 3,5;
“READY”

PAUSE 0: CLS

CSIZE 8,16

LET a$="EXPERIEN-
TELE”

FOR i=1 TO 12

BEEP .1,RND %30

PLOT 60-+i 10,120 ; a$(i)
NEXT i

»

170
180
190
200

210

LET b$=“RUTHER-
FORD”

FOR i=1 TO 10

BEEP .1,RND %30

PLOT 70+i*10,100; b$

(i) :
MEXT i

220 >PAUSE 100

230
240

EORS =149 116
BEEP .1,RND % 30

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

260
270
280
290
300
310
320

NEXT i

PAUSE, 50

FEOR i=1"L08

BEEP .1,RND %30

PLOT 40,156—i x16; “ %"
NEXT i

BFORM=I "0 17



330 BEEP .1,RND %30

340 PLOT 401 % 10,60 :“ x”

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

430 NEXT i

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

450 PAUSE 50

460 PI1,OT 38,142: DRAW 0,

—100
470 DRAW 182,0: DRAW
0,100: DRAW —182,0
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: 421" BEEP. . 223
530 BEEP 424  BEEP 226
540.BEEP .4,23: BEEP .2 21
550 'BEEP .2,21 : BEEP 2,19
560 BEEP .223. BEFEP 426
570 BEEP 2,26
580 IF CODE z8(13)< >71
THEN. NEW
590 CSIZE O
600 *FOR i=1TO 175
610 SCROLL, 7
620 NEXT 1
630 >CLS
640 DEF PROC sir

650 FOR i=1 TO LEN a$

660 BEEP .1,RND %30

670 PLOT x-+41i%8,y;a%(i)

680 NEXT i

690 END PROC

700 DEF PROC e

710 DRAW 48,0: DRAW
—4,2

PLOT 210—1 % 10,140 ; “ % “ .

DRAW 0,—4: DRAW 4,2
END PROC

LET a$=“DISPOZITI-
VUI, RUTHERFORD”
LET s=24: TET-y=170
PROC sir

PAUSE 100

720
730
740

750
760
770

780 FOR x=50 TO 180 STEP
10

790 PLLOT x,80: DRAW 5,0

800 NEXT x

810 PAUSE 100

820 PLOT 70,70 DRAW
0,20

830 LET ad="Sursa de”;

840 >LET x=0: LET y=50

850 PROC sir

860 LET asS= “particule”

870 1ET x=0; LETr y=40

880 PROC sir

890 LET ab="alfa”

900 LET x=0: ITKI

910 PROC sir

920 PLOT 20,50: DRAW 0,20

930 PROC e

PAUSE 100

PLOT 120,65 :

0,30

LET aS="“Foita de aur”

LET x=0: LET y=120

PROC sir

PLOT 110,115

DRAW 10,0:

—18

DRAW 2,5: DRAW —4,0:

DRAW 2,—5

PAUSE 100

FOR #=07102%PL SEEPR

ol

1040 >PLOT OVER 1 ;120470 %
COS 1,80+70 % SIN i

1050 NEXT i

1060 PAUSE 100

y=30

DRAW

DRAW 0,
1010

1020
1030
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1070

1080
1090

1100

1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220

PLOT 167,150: DRAW
—10,—10

DRAW 20,—20 .
DRAW 10,10: DRAW
—20,20

PAUSE 100: LET a$=
“Detector”

TS =180 E v == 5()
BPROQ sir :
PAUSE 100
PLOT 70,90 ;
PAUSE 50
PI,OT 120,90: PROC e
PAUSE 50

PEOT 70,85: PROC e
PAUSE 50: PLOT 120,85
PROC e

PAUSE 50

PLOT 70,80+ PROC e

PROC e

1230- PAUSE, 50

1240 >PLOT - 120,80 : DRAW
40,40

1250 DRAW —3,—6: DRAW
—3,3: DRAW 6,3

1260 PAUSE 50

230 PLOT, 70,75 PROC e

1280
1290

1300
1310
1320
1330
1340
1350

1360
1370

1380

1390

138

PAUSE 50
PLOT 120,75
50,25
DRAW —5,0: DRAW 2,3:
DRAW 3,—3

PAUSE 50

PLOT 70,70 : PROC e
PAUSE 50
PLOT 120,70 :
R

DRAW —5,—-1: DRAW
2,4: DRAW 3,3 -
PAUSE 50
PLOT 150,80 :
8,22 PI/4
PAUSE 50 : PLOT 152,105 ;
“t”

PAUSE 50

DRAW

DRAW

1590 >PLOT x,15:

DRAW 50,

1400 LET ap="t-unghi de im-
prastiere”

1410 >LET x=70: LET y=10

1420 PROC sir

1430 PAUSE 0: CLS

1440 INPUT “Cite particule

alfa doriti sa urmariti?” ;

LINE n$

FORG=1TOILENNTS

IF .CODE n$(i)< 48

CODE n$S(i) >57

GO TO 1440 ;

NEXT i

LET n=VAIL n$

EOR i=1 TO n,

PLOT 126,19 0%

PAUSE 100

PLOT 105,8: “nuclen”

PAUSE 100 :

EOR x—=10 TO, 110 STEEP

20

PLOT x,15: DRAW. 10,0

PLOT x+415,15

NEXT x

BOR~x—=135

20

1450
1460 OR
THEN"

1470
1480
1490
1500
1510
1520
1530
1540

1550

1560

1570

1580 TO 235 STEP
PLOT x4

5,15: DRAW 10,0

NEXT x

PAUSE 100 -

LET p=INT (11459 %

RND)

FOR x=10 TO-240 STEP

10

PLOT x,154p: DRAW 5,0

NEXT x

PAUSE 100

PLOT 20,15: DRAW, 0,p

DRAW 2,—4: DRAW

—4,0: DRAW 2,4

PIOT 20,15, (DRAW 2.4

DRAW —4,0: DRAW 2,—4

PLOT 28,19+p/2; “p”

PAUSE 100 '

1600
1610
1620

1630

1640
1650
1660
1670
1680

1690
1700
1710

1720



1730 P RINT AT 21,0; “p—
parametrul de ciocnire”

1740 PAUSE 100

1750 . PLOT 0,154-p-}p *.122

1760 FOR f=PI/1.02- TO: 1.1
STEP— .07

1770 >LET x=130-+p" 2/(p *
SINE(f) /COSE(f) —25 *
(1/COSE(f)+1))

1780 LET y=15+p"2/(p—25 *
(1/SINE(f) +-COSE(f) /SI-

- NE(f)))

1790 Ik x =<0 OR x =255, THEN
GO TO 1810

1800 IF y<175 AND y>p
THEN DRAW x—PEEK
23677,y —PEEK 23678

1810 NEXT f

1820 LET x=0

1830 IF p<25 THEN LET.
=1Ly .
1840 PRINT AT 0,x; “Hiper-

bola”

1850 PAUSE 50

18604 PRINT AT X p="0 ¥
Yaas

1870 PAUSE 100

IR0 P RABVIRFAAN D o S
INT (360/PI % ATN (25/
p)) ;" grd”

1890 PAUSE 100

1900 PRINI ks ATV 6,000 5=
unghiul de imprastiere”

1910 PAUSE 0: CLS

1920 NEXT i :

1930 >GO TO 1440

1940 SAVE “RUTHERFORD”

: LINE 10



7. FIZICA SOLIDULUI

7.1. CLASIFICAREA CORPURILOR SOLIDE DUPA STRUCTURA

(,SOLID*)

Se incepe cu clasificarea corpurilor solide dupd structurd si se
continuid cu prezentarea defectelor punctiforme si a defectelor uni-
dimensionale.

10

210

BORDER 2: PAPER 6
INK 1: CLS

DIM z§(16) |

FOR i=1 TO 16
READ d

LET z8()=CHRS d
NEXT i

CSIZE 16,24 .
PRINT FLASH 1: AT
3,5; “READY”

PAUSE 0: CLS
CSIZE 8,16

LET a$="CLASIFICA-
REA”

FOR i=1 TO 12

BEEP .1,RND %30

PLOT 60-+i%10,110; a$(i)

NEXT i

LET b$=“SOLIDELOR”
FOR =1 TOLY

BEEP .1, RND %30

PLOT 75-+i % 10,90 ;b$ (i)
NEXT i |

220 >PAUSE 50

140

230
240
250
260
270
280
290

410
420
430

FOR i=1 TO 16

BEEP .1,RND %30

PLOT 40+i%10,70; z$(i)
NEXT i

PAUSE 50

FOR i=1TO 6

BEEP .1,RND %30

PLOT 40,146—i x16; “ %”

NEXT i

RORS =1L O =]

BEEP .1,RND %30

PLOT 40-+i%x10,50; “ %"
NEXT i

BOR =1 TOS

BEEP .1,RND %30

PLOT 210,504 %16; “ %
NEXT i

BORE=J IO 16

BEEP .1,RND %30

PLOT 210—i % 10,130 ; “ % ”
NEXT i

440 >PAUSE 50

450

PLOT 38,130: DRAW O,
—100



460
470

480
490
500
510
520
530
540
550
560
570
580

590
600

610

DRAW 184,0: "DRAW
0,100 : DRAW —184,0
DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65

PAUSE 100

BEEP .4,19: BEEP .2,23
BEEP .4,28: BEEP .2,26
BEEP .4,24: BEEP .2,23
BEEP .4,21: BEEP. 2,23
BEEP .4,24: BEEP .2,26
BEEP .423: BEEP 221
BEEP .2,21: BEEP .2.19
BEEP .2,23: BEEP .4.26
BEEP .2,26

IF CODE z5(13)< =71
THEN NEW

CSIZE 0: PAUSE 100
GRS =1 MG ¥O0:
SCROLIL, 7: NEXT i
L5

620 >PRINT “CLASIFICAREA

630
640

650
660

670
680

690
700

710

720
730
740
750
760
770

CORPURELOR “SOFIDE"
PAUSE 90

PRINT AT 2,4; “1) Cor-
puri cristaline ;”

PAUSE 90

PRINT AT 4,0; “a) mo-
nocristaline”
PAUSE 90
PRINT 40
structurala (atom, mole-
cula, ion)”

PAUSE 100

FOR y=100 TO 60 STEP
—10

FOR x=10 TO 110 STEP
20

CIRET % w3
BEEP.0O1,RND %33

NEXT x
NEXT y
PAUSE 90
PRINT AT

16,0; “Retea

“o-particula:

perfect®; AT 172
nata”

“ordo-

TS0 >EOR-y=120=00) 50

790
800

810
820
830
840
850
860
870

880
890

900
910

920,

930
940
950
960
970
980

STER —70

BEOR: =T "TO- 20 SERES
PLOT: x,v: NEXT jx:
NEXT y

QR =1 5T 6 20k Sl

119 A
FQR v—=120"T0 500 SRR
PO TS syl N SO S
NEXT x

PAUSE 200

PRINT AT 5,16; “D) poli-
cristaline”

PAUSE 90

EOR y=110. TO 90 STER
== 20)

FOR x=140 TO 180 STEP
10

CIYROLE 4x;v,3

EEEP .OZ,RND * 33
NEXT x

NEXT v

PAUSE 60

FOR y=110 TO 90 STEP
=10

FOR x=200 TO 240 STEP
20

CIRCLE x.,¥,3

BEEP .02,RND %33
NEX

990 >NEXT y

1000
1010

1020

1030
1040
1050

PAUSE 60

FOR y=80 TO 60 STEP
—10

FOR x=140 TO 180
STEP 20

CIRCLE x,y,3

BEEP .02, RND %33
NEXT x

141



1060 NEXT y

1070 PAUSE, 60

1080 FOR y=80 TO 60 STEP
=290)

FOR x=200 TO 240 STEP
10

CIRCEE <53
BEEP .02,RND %33
NEXT =

NEXT y

PAUSE 90

PRINTE AT 16,157
curi orientate”
PRIENG~ AT 1720
it

FOR y=120 TO 50 STEP
—35

FOR x=130 TO.250 STEP

1090

1100
1110
_ 1120
1130
1140
1150 “Blo-

1160 “dife-

1170
1180

5
1190 PL,OT x,y
1200 >NEXT x: NEXT y
‘1210 FOR x=130 T.0 250 STEP
60
FOR y=120 TO 50 STEP
—5
PLOT X'y
NEXT y: NEXT x
PAUSE 90

1220

1230
1240
1250

1260 PRINT AT 19,5; “2)Cor-
puri amorfe”

1270 PRINT AT 20,0; “(prezin-
ta doar ordine apropiata)”

1280 PAUSE 0

1290 GO TO 2620

1300 CL S

1310 PRINT TAB 6. "DEFEC-
TE STRUCTURALE"”

1320 PAUSE, 90

1330 PRINT AT 2.5, "A) DE-

FECTE PUNCIIFORME”

1340 PRINT AT 4,2; “Un atom
isi paraseste locul”

1350 PAUSE 300

142

1360 FOR y=110 TO 20 STEP
—30 7 ;

1370 >FOR x=20 TO 140 STEP

30

CERCL 1 %555

BEEP .1, RND %30

NEXT x: NEXT y

PAUSE 90

CIRCLE INVERSE 1:110,

50,5

BEEP .01,10

PLOT 110,50: DRAW 40,

=20

PRINT

CANTA”

PAUSE 90

CIRCILE 95955

BEEP .2,20

PLOT 100,95: DRAW 50,0

PRINT AT 9,19; “ATOM”

PRINT AT 10,19: "INTER-

STITIAT,”

PAUSE 0

GO TO 2620

CLS

PRINT TAB 6; “DEFEC-

TE STRUCTURALE?

1560 PAUSE 90

1570 >PRINT AT 2,55 TA) De-
fecte punctiforme”

1580 PRINT TAB!2; “Unh atom

strain mai mare decit atomii

de baza ai retelei este intro-

dus.in cristal”

PAUSE 400

PLOT 10,120 : DRAW 100,0

PLOT 10,100 : DRAW 100,0

—PI/8

1620 PLOT 10,80 : DRAW 100,0,

—PI/6

PLOT 10,60 : DRAW 100,0,

PI/6

164Q PLOT 10,40 : DRAW 100,04
P1/8

1380
1390
1400
1410
1420

1430
1440
1450 AT 187195 VA
1460
1470
1480
1490
1500
1510

1520
1530
1540
1550

1590
1600
1610

1630



1650 PLOT 10,20: DRAW 100,0

1660 PLOT 10,120: DRAW 0,
— 100

1670 PLOT 30,120: DRAW 0,

it MO0 PHS

1680 PLLOT 50,120: DRAW 0,
—100,PI/6

1690 PLOT 70,1200 DRAW 0,
—100.—PI/6

1700 =PLOT 90,120: DRAW 0,
—100,—PI/8

1710 PLOT 110,120: DRAW 0,
—100

1720 CIRCLE 60,705

1730 PAUSE 400

1740 PRINT AT 20,2 ;" IMPURI-
TATE”

1750 PRINT AT 21,1;“INTER-
STTTIALA”

1760 PAUSE 90

1770 PLOT 140,120: DRAW
90,0 .

1780 PLOT 140,105 : DRAW 90,0

1790 PLOT 140,90 : DRAW 90,0,
—PI/8

1800 PLOT 140,75: DRAW 90,0

1810 PLOT 140,60 : DRAW 90,0,
PI/8

1820 PLOT 140,45: DRAW.90,0

1830 PLOT 140,30: DRAW 90.0

1840 PLOT 140,120: DRAW 0,
—90

1850 PLOT 155,120: DRAW 0,
—90

1860 PLOT 170,120: DRAW 0,
—90,PI/8

1870 PLOT 185,120: DRAW 0,
—90

1880 >PLOT 200,120 : DRAW 0,
—90,—PI/8

1890 PLOT 215,120: DRAW 0,
—90

1900 PLOT 230,120: DRAW 0,

—90

1910
1920
1930

CIRCLE 185,75,5
PAUSE, 90
PRINT AT 20,19;
RITATE"”

PRINT AT 21,175
STITUTIONALA”
PAUSE 0

GO TO 2620

CLS

PRINTVAT. 1,67 “DEREC-
TE STRUCTURALE*

“IMPU- .

1940 “SUB-
1950
1960
1970
1980

1990 PRINT “B) Defecte unidi-
mensionale”

2000 PRINT =0 “DESIEOCAS
TIE MARGINALA”

2010 PAUSE 300

2020 FOR y=100-TO Y0 'STEP
e 30

2030 FOR x=20 TO 200 STEP
30

2040 CIRCLE x Y,

2050 >BEEP .05,RND %33

2060 PLOT x,y: DRAW 40,30

2070 NEXT x: NEXT ¥y

2080 ‘'FOR y=40 TO 10
—30

2090 .FOR x=35 TO 185
30

2100 PLOT x,y: DRAW 40,30

2110 CIREE R =73

2120 BEEP .05,RND %30

2130 NEXT x: NEXT vy

2140 FOR x=20 TO 200 STEP
30

2150 PLOT x,100:
—30

2160 NEXT x .
2170 FOR x=20T0 80 STEP 30

STEP
STEP

DRAW 0,

2180 PLOT x,70: DRAW 15,
—30

2190 NEXT x

2200_FOR x=140 TO 200 STEP

30
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2200 PLOT X 70 SDRAW =15,
—30

29220 NEXT x

2230 HOR =35 10" 185 STEP
30

2240 PLOT x,40: DRAW 0,—30

2250 NEXT x

2260 PAUSE 0

2270 >GO TO 2620

2280 CLS

2990 PRINT TAB 6;: “DEFEC-

PR CSSTRUCTURALE”

PRINT “B) Def=cte unidi-

mensionale”

PRINT 40; “DISLOCA-

TIE IN SPFRAT A"

2300
2310

2320 PAUSE 200

2330 FOR x=10 TO 100 STEP
30 :

2340 PLOT x,120: DRAW 0,
—90

2350 NEXT x

2360 FOR. y=120 TO 30 STEP
—30

2370 PLOT 10,y: DRAW 90,0

2380 NEXT y -

FOR x= 100 TO 190 STEP

30

PLOT x,90: DRAW 0,—90

NEXT x

FOR y=90 TO 0 STEP

30

2430 PLOT 100,y : DRAW 90,0

2440 NEXT vy

2450 PL,OT 70,150 : DRAW 180,0

2460 >DRAW 0,—90: DRAW
—60,—60

2470 PLOT 54,140 : DRAW 86,0

2480 DRAW 0,—10: DRAW 90,0

2490 DRAW 0,—90

2500 PLOT 32,130 : DRAW 88,0

2510 DRAW 0,—20: DRAW

90,0 : DRAW.0, 90

2390
2400

2410
2420
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2520 FOR x=10 TO 100 STEP

30
2230 PLOT x,120: DRAW 60,30
2540 NEXT x
2550 FOR x=100 TO 180 STEP
30
2560 PLOT 'x,90: DRAW 60,60
2570 NEXT x
2580 PLOT 190,60 : DRAW 60,60
2590 PLOT 190,30 : DRAW 60,60

PLOT 190,90 : DRAW 60,60
PAUSE 0

CL %

PRINT TAB 6; “DEFEC-
TE STRUCTURALE”
PRINT AT 3,3; “A)DE-
FECTE PUNCIIFORME”
2650 >PRINT AT 5,1; “l1)Atom
interstitial si vacanta”
PRINT AT 7,1; “2)Impuri-
tate interstitiala si”

2600
2610
2620
2630

2640

2660

2670 PRINT AT 8,3; ““substi-
tutionala”
2680 PRINT AT 11r3; “B) DE-

FECTE UNIDIMENSIO-
NALE"” :
PRINT AT 13,1; “3)Dislo-
catie marginala”

PRINT AT 15,1; “4)Dislo-
catie in spirala”
PRINTEAT 1937 C
FECTE BIDIMENSIONA-
L3 -
PRINT . 1A 05 0
exemplu doriti?”

2730 PAUSE 0

2740 TF AINKEYS—=*1"" THEN
GO TO 1300

2750 IF INKEY $=—"2"" "I H N
GO TO 1540 :

2760 >IF INKEY $=“3"” THEN
GO TO 1970

2770 1IF INKEY S=“4" - THEN

GO TO 2280



2780'IF INKEY$S<>"1" OR $< >“4” THEN GO TO
INKEY 8 >=“2" "OR | IN- 2620
KEYS5<>"“3” OR INKEY "2790 SAVE “Solid” LINE 10

7.2. SEMICONDUCTORI INTRINSEC]
(,INTRINSEC*)

La temperaturi joase banda de valent{d a unui semiconductor este
practic complet ocupatd, iar cea de conductie, liberd. Datorita agita-
tiel termice unii electroni trec in banda de conductie, raminind in
banda de valentd o stare energetica liberd care poartd denumirea de
gol. In prezenta unui cimp electric, in banda de conductie apare o
conductie electronicd si in banda de valentd o conductie de goluri.

10 BORDER 2: PAPER 6 270 PAUSE 50

20 INK 1: CLS 280 FOR i=1 TO 6

30 DIM z$(16) 290 BEEP .1,RND.%30

40 FOR i=1 TO 16 300 PLOT 40,156—i 16 ;“ x”
50 READ d 310 NEXT i

60 LET z$(i)=CHR $ d 320 FOR i=1 TO 17

70 NEXT i 330 BEEP .1,RND. %30

80 CSIZE 16,24 340 PLOT 40-+i % 10,60 ;“ %
90 PRINT FLASH 1:AT 3,5; 350 NEXT i

“READY” 360 FOR i=1 TO 5

100 PAUSE 0: CLS 370 BEEP .1,RND %30

110 CSIZE 8,16 380 PLOT 210,60+i % 16 %
120 -LET a$=“SEMICONDUC- 390 NEXT i

TORI” 400 FOR i=1 TO 16

130 FOR i=1 TO 14 410 BEEP .1,RND %30

140 BEEP .1,RND %30 420 PLOT 210—i % 10,140 ;“
150 PLOT 501 %10,120;a$(i) 430 NEXT i

160 NEXT i 440 >PLOT 38,142: DRAW 0,
170 LET b$=“INTRINSECI” —100

180 FOR i=1 TO 10 450 DRAW 182,0: DRAW 0,
190 BEEP .1,RND %30 ' 100: DRAW —182,0
200 PLOT 70+i %10,100;b$(i) 460 DATA 127,39,56,55,32,76,
210 NEXT i 72,67,67,32,67,46,71,79,73,
220 >PAUSE 100 65

230 FOR i=1 TO 16 470 PAUSE 100

240 BEEP .1,RND %30 480 BEEP .4,19: BEEP 2,23
250 PLOT 40+i % 10,80 ;z$ (i) 490 BEEP .4,28: BEEP .2,26
260 NEXT i 500 BEEP .4,24: BEEP .2,23
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510-
520
530
540
550
560
570

580
590
600
610

BEEP
BEEP
BEEP
BEEP
BREE G2 230
BEEP 2,26
IF CODE z8(13)< >71
THEN NEW

HOR =1 TO. 175
SEROLY. 7

0 b A

ES1Z B0 CLS

s Sl [
A4
423
PR

BEEP
BEEP
BEEY
BEEP
BEEP

2,23
22

oAk
4,26

620 >PRINT 40 ; “Semiconduc-

630

640
650

660
670

680
690
700
710
720
730
740
750

760
770

tor intrinsec la 0 K”

LET aS=“IN CAZUI, U-
NUI SEMICONDUCTOR
CARE”

LET y—175: GO SUB 2430
R s - ONE CON EENE,
IMPURITATI SI.SE AF-
LT

LET y—165: GO SUB 2430
LET a$="“LA T=0K, NU
EXISTA PURTATORI
DE”

LET y—155: GO SUB
2430

LCEDL - as="SARCINA LI

BERI,DECI SE COMPOR-
TA”

LET y=145: GO SUB 2430
LET a$=“CA UN IZOLA-
POR.”

LET y=135:GO SUB 2430
PAUSE 0

PLOT 10,0: DRAW 0,110
DRAW 3,—5: DRAW —6,
L DRAW (3.5

PAUSE 100

LET ep="“Energia”

780 >FOR i= TO 7

790
800

810

146

BEEP .2,RND %35
PRINT AT 11+i,0;e8()
NEXT i )

820
830 -

840
850
860
870
880

890
900
910
920
930
940

980
990

PAUSE 100

F%R y=100"TO 70 STEP
BEEP .1,40

PLOT 20,y : DRAW 60,0
NEXT y

PAUSE 100
FOR:y=40.TO. 10 STE>
=5

BEEP .1,40

PLOT 20,y: DRAW 60,0
NEXT y

PAUSE 100

FOR x=40 TO 60 STEP 20
FOR y=40. TO 10 STEP
=10

CIRGCIE .2

BEEP .1, RND %30

NEXT vy

NEXT X

FOR x=50 TO 70 STEP 20

1000 >FOR y=3835.1T0 15 STEP

1010
1020
1030
1040

1050

1060
1070

1080
1090
1100
1110

1120
1130
1140
1150

1160
1170

. 1180

=10

CERCLE =y 2

BEEP .1,RND %30

NEXT vy

INEXT . x

PAUSE 200

PI,OT 80,71: DRAW 0,28
PRAWIS =51 DRAW, —6,
0: DRAW 3,5 ,
PLOT 80,71: DRAW 3,5
DRAW.—6,0: DRAW .35
PAUSE 200

PRINT AT 10,11;“Bc—
BANDA DE CONDUCTIE”
PRINT AT 11,16 ; “(libera)*
PAUSE 200

PLOT 30,41: DRAW 0,28
DRAW 3,—5: DRAW —6,
0: DRAW 3,5

PILOT 30,41 : DRAW 3,5
DRAW — 6,0: DRAW 3,—5
PAUSE 200



1190 >PRINT AT 14,4; “Eg<
3eV”

1200 PAUSE 200

1210 PRINT AT 15,11; “Bi—

BANDA INTERZISA”

1220 PAUSE 200

1230 PLOT 80,11: DRAW 0,28

1240 DRAW 3,—5: DRAW —6,
0: DRA\V 3,5

1250 PLOT 80,11: DRAW 3,5

1260 DRAW —6,0: DRAW 3,—5

1270 PAUSE 200

1280 PRINT AT 18,11; “Bv—
BANDA DE VALENTA”

1290 PRINT AT 19,14; “(com-
plet ocupata)”

1300 PAUSE 0:CLS

1310 LET a8="TLA T >0K
TREC ELECTRONI IN Be
PIIN

1320 LET y=175: GO SUB 2430

1330 LET a$=“Bv UNDE SE
FORMEAZA GOLURI.
CELE”

1340 LET y=165: GO SUB 2430

1350 >LET a$=“DOUA BENZI
SE TRANSFORMA IN”

1360 LET y—155: GO SUB 2430

1320 LEDR ¢ a8—"BENZII PAR-
TIAL OCUPATE CU”

1380 LET y=145: GO SUB 2430

1390 DET a$="“PURTATORI
DE SARCINA ELECTRI-

CAA,?
1400 LET y=135: GO SUB 2430
1410 LET a$=“LIBERI.”
1420-LET y=125: GO SUB
2430 .
1430 PAUSE 0
1440 PRINT #0 ;“Semiconduc-

tor intrinsec la T >0K”
1450 PAUSE 200
1460 PI,OT 20,110: DRAW 120,0
1470 PLOT 20,70 : DRAW 120,0

1480 PLOT 20,50 : DRAW 120,00
1490 PLOT 20,10 : DRAW 120,00
1500 CIRCLE 40,30,5: BEEP
- .04,40
1510 PLOT 38,30 :
1520 PLOT 40,28 :
1530 >PAUSE 60
1540 PLOT 40,35: DRAW 0,49
1550 DRAW 3,—-5: DRAW —6,
0: DRAW 3,5

DRAW 4,0
DRAW 0,4

1560 PAUSE 60
1570 EFRCT T 40 90 5a - Rl
.04,40 :
1580 PI,0T 38,90: DRAW 4,0
1590 PAUSE 60
1600 CIRCLE 100,30,5: BEEP
104,40
1610 PLOT 98,30 : DRAW 40
-1620 PLOT 100,28: DR AW 0,4
1630 PAUSE 60
1640 PLOT 100,35 : DRAW 0,49
1650 DRAW 3,—7 DRAW —6
0: DRAW 3,5
1660 PAUSE 60
1670 CIRCLE 100,90,5: BEEP
.04,40
1680 PI,OT 98,90: DRAW 4,0
1690 PAUSE" 100
1700 PRINT AT 9,5; “Electroni¢

1710 >PAUSE 100

1720 PRINT AT 19,6 ;“ Goluri*
1730 PAUSE, 100
1740  PRINT AT 10,14 *BANDA

DE CONDUCTIES
PAUSE 160

PRINT AT 17,14 ;“BANDA
DE VALENTA”

PAUSE, 0

PRINT OVER 1;AT 10,14 ;

1750
1760

“BANDA DE- CONDUC-
TIE™ ;AT 17,14 ; “BANDA
DE, VALENTA”

17990 PRINT OVER .1; AT 9,55
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“Electroni” ;AT
“Goluri”
PLOT 10,10: DRAW 0,100
PI,OT 150,10 : DRAW 0,100
PLOT INVERSE 1 ;40,35
DRAW INVERSE 10,49
DRAW INVERSE 1;3,—5
DRAW INVERSE 1;—6,0
1860 DRAW INVERSE 1:3,5
1870 PL,OT INVERSE 1 :100,35
1880 >DRAW INVERSE 10,49
1890 'DRAW INVERSE 1:3,—5
1900 DRAW INVERSE 1:;—6,0
1910 DRAW INVERSE 13,5
1920 DEF PROC sun

19,6 ;

1800
1810
1820
1830
1840
1850

1930 FOR i=1 TO 10

1940 BEEP . 1.:80. BEEP 1,354
BEEP .1,40

1950 NEXT i

1960 END PROC

1970 FOR i=9 TO 19 STEP 3
1980 PRINT FILASH '1:AT4.0;
1990 NEXT i

2000 PROC sun

2010 FOR i=9 TO 19 STEP 3
2020 PRINT FLASH 0; AT i,0;
2030 NEXT i ;

2040 FOR i=9 TO 19 STEP 3
2050 PRINT FLLASH 1;AT i,19;
2060 NEXT i

2070 PROC sun

2080 FOR i=9 TO 19 STEP 3

2090 >PRINT FLASH 0; AT i,
19 ;u e

2100 NEXT i
2110 PAUSE 100

2120 CIRCLE 75,30,5: BEEP
.04,40

2130 PLOT 73,30 : DRAW 4,0
2140 PAUSE 100

148

2150 CIRCLE . 135,305 7/ BEEP
.04,40 i

2160 PLOT 133,30: DRAW 4,0

2170 PAUSE 100

2180 PLOT 35,90 : DRAW —15,0

2190 DRAW 5,3: DRAW 0,—6:
DRAW —5,3

2200 PAUSE 100

2210 PL,OT 95,90 : DRAW —15,0

2220 DRAW 5,3: DRAW 0,—6:
DRAW —5,3

2230 PAUSE 100

2240 PLOT 45,30: DRAW 15,0

2250 DRAW —53: DRAW 0,

—6: DRAW 5,3

2260 PLOT 105,30: DRAW 15,0

2270 >DRAW —5;3: DRAW 0,

A —6: DRAW 5,3

PAUSE 100

PI,OT 75,23: DRAW —35,

0,—PI/1.5

DRAW 5,—1: DRAW —4,

—4: DRAW 1,5

PAUSE 100

PLOT 13523 DRA'W

—35,0,—PI/1.5

DRAW 5,—1: DRAW —4,

—4: DRAW 1,5

PAUSE 200

PRINT AT 9,21 ; “Conduc-

tie”

2360 PRINT AT 10:21; “electro-
nicas”

2370 PRINT AT 11,21 :%in \Be

2380 PAUSE-200

2390 PRINT AT 17,21 ;*Conduc-
tie”

2400 PRINT AT 18,21;“de go-
luri?

2410 PRINT AT 1921 %im By

2420 PAUSE 0: STOP

2430 >FOR i=1 TO LEN a$

2280
2290

2300

2310
2320

2330

2340
2350



2460 NEXT i
2470 RETURN
2480 SAVE “Intrinsec” LINE 10

2440 BEEP .03,RND %30
2450 PLOT 127.5—4 xLEN a$+4
8 xi—8,y ;a5(i)

7.3. SEMICONDUCTORI EXTRINSECI
(., EXTRINSEC")

Dupid o descriere a modului de obtinere a semiconductorilor de
tip n si p, sint reprezentate benzile de valentd si de conductie, intre
care cste situat nivelul donorilor, respectiv al accceptorilor. Treccrea
electronilor de pe nivelul donorilor in banda de conductie, respectiv
din banda de valentd pe nivelul acceptorilor, duce la aparitia de purti-
tori mobili de sarcind.

PAPER 6 270 PAUSE 50

10 BORDER 2:

20 INK 1: CLS 280 FOR i=1 TO 6

30 DIM z$(16) _ 290 BEEP .1,RND %3)

40 FOR i=1 TO 16 300 PLOI 40,156—i % 16;“ x”
50 READ d 3.0 NEXT i

60 LET z$5(i)=CHRS d CARNLROR el e

70 NEXT i 33) BEEP .1,RND #3)

80 CSIZE 16,24 340 PLOT 40-+i % 10,60 % ”

90 PRINT FLLASH 1:AT35: 350 NEXT i

“READY” 360  BORSI -SG5
100 PAUSE 0: CLS 370 BEEP .1,RND %30
110 CSIZE 8,16 380 PLOT 210,601 16" % 2
120 LET a$="SEMICONDUC-. ' 390 NEXT i
TORT” 400 . FOR i=1 TO 16
139 FORi= 110 T4 410, BEEP .1, RN1i» 3J
140 BEEP .1,RND %30 420 PLOT 210—i % 10,140 ;“ %

150 PLOT 50+i %10,120; a$(i)
160 NEXT i

170 LET b$="EXTRINSECI"
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 FOR i—1 TO 16

240 BEEP .1,RND %30

250 PLOT 40-+i % 10,80:2$(i)
260 NEXT i :

500 BEEP .4,24: BEEP

430 NEXT i

440 >PLOT 38,142: LRAW 0,
— 100 -

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

460 PAUSE 100 :

4:0 DATA 127,39,56,55,32,76,
72,67,67,32,67,46,71,79,73,
65 e

480 BEEP 4,19 BEEP 2,23

490 BEEP .4,28: LEEP .2,26

2,23
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3510
520
530
540

BRI P A2
BEEP .
BEEP. .
BEEP .

BEEP
S BERE
= BEEP

, : BEEP

550 BEEP . : BEEP

560 BEEP .

570 IF CODE 7$(13)< >71
THEN NEW

580 CSIZE 0

SAORRORI =140 H75

600 SCROLI, 7

610 NEXT i

620 CLS

630 >PRINT. #0; “SEMICON-
DECIOR -DE TIP n*%

640 PAUSE 100

650 LET a$="SEMICONDUC-
TORIT DE TIP n SE”

660 LET y=170 : GO SUB 3570

670 LET a5—"OB1IN PRIN
INTRODUCEREA DE”

680 LET y=160- GO SUB 3570

690 LET a$=“IMPURITATI
DONOARE (DONORI)”

700 LET y=150: GO SUB 3570

710 LET a$=“IN RETEAUA

- CRISTALINA A”

720 LET y=140: GO SUB 3570

730 LET a$=“SEMICONDUC-
TORULUI, CARE DAU”

740 LET y=130: GO SUB 3570

750 LET a§=“NIVELE
ENERGETICE MAI A-
APRORIATE?”

760 LET y=120: GO SUB 3570

710 >LET a$="DE BANDA
DE CONDUCTIE. ENER-
GIA''DE”

780 LET y=110: GO SUB 3570

790 - LET a$="IONIZARE A
DONORILOR Ed ESTE”

800 LET y—100: GO SUB 3570

810 LET a$="MICA, ASTFEL

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

-CA ELECTRONII POT FI”,

150

820 LET y=90: GO SUB 3570

830 LET a$="“TRANSFERA-
'l USOR DE PE NIVE-
HCE e

840 LET y=80: GO SUB 3570

850 LET a$="DONORILOR
IN BANDA DE CONDUC-
TIE”

860 LET y=70: GO SUB 3570

870 LET a$=“IN ACEST FEIL
CONDUCTIA VA FI”

880 LET y=60: GO SUB 3570

890 LET a$=“DETERMINA-
TA IN SPECIAL DE”

900 LET y=50: GO SUB 3570

910 >LET a$=“ELECTRONIIL
DIN Bec PROVENITI DE” .

920 LET y=40: GO SUB 3570

93) LET a$=“PE -NIVELUIL
DONORILOR, ELEM'RO-
NII”

940 LET y=30: GO SUB 3570

950 LET a$=“FIIND PURTA-
TORI MAJORITARI IAR”

960 LET y=20: GO SUB 3570

970 LET a$=“GOLURILE
MINORITARI (nn>>pn).’

980 LET y=10: GO SUB 3570

S99 PAUSE Q- CLS

1000 PRINT #0; “SEMICON-
DUCTOR DE TIP n”

1010 GO SUB 3310

1020 PRINT AT 12,3;“Eg”

1030 PLOT 20,95: DRAW 230,0

1040 PAUSE 200

1050 PRINT AT 11,25; “NIVEL”

1060 PRINT AT 12,23 ; “ENER-
GETIC”

1070 PRINT AT 13,26 ;“AL”

1080 >PRINT AT 14,23 ;" DONO-
RILLOR”

1090 PAUSE 200 '

1100 PLOT 180,96: DRAW 0,13

1110 GO SUB 3230



1120 PI,OT 180,96: GO SUB
3250

1130 PAUSE 100

1140 PRINT AT 8,23;"Ed”:

PAUSE 100

PRINT AT 3,23 ; “ENER-
GIA”

PRINT AT 4,26;“DE”
PRINT AT 6,23 ;“IONIZA-
RE”

1150

1160
1170

1180

PAUSE 100
HOOEPEOT 220,120 : DRAW. 0,
- =15
1200 DRAW —15,0: DRAW 5,3
1210 DRAW 0,—6: DRAW —5,3
1220 PAUSE 100 .

1230
1240

GO SUB 3300
PLOT 20,100 :
3270

1250 PI,OT 25,97 : DRAW 0,—4
1260 PLOT 25,100 : DRAW 0,29
1270 GO SUB 3230

1280 CIRECLE 25,135,5

1290 >PLOT 23,135: DRAW 4,0
1300 PAUSE 100

1310 GO SUB 3330

1320 PT,OT 40,100: GO SUB
3270

PLOT 45,97 : DRAW 0,—4
PLOT 45,100 : DRAW 0,29
GO SUB 3230 .
CIRCLE 45,135,5

PLOT 43,135: DRAW 4,0
PAUSE 100

GO SUB 3300

CIRELE 65,35,5

PLOT 63,35: DRAW 4,0
PLOT 65,37 : DRAW 0,—4
PLOT 65,40: DRAW 0,89
GO SUB 3230

CIRCLE 65,135,5

PLOT 63,135: DRAW 4,0
PRINT AT 17,9;“gol”
PAUSE 100

GO SUB

1330
1340
1350
1360
1870
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480

1690

. 1870

1490 GO SUB 3300

1500 PLOT 80,100 :
3270

1510 >PLOT 85,97 : DRAW 0, —4

1520 PLOT 85,100 : DRAW 0,29

1530 GO SUB 3230

1540 CIRCLE 85,135,5

1550 PLOT 83,135: DRAW 4,0

1560 PAUSE 100 -

1570 GO SUB 3300

1580 PLOT 100,100 :

3270

PLOT 105,97 : DRAW 0, —4

PLOT 105,100 : DRAW 0,29

GO SUB 3230 s

CIRCLE 105,185,5

PLOT 103,135: DRAW 4,0

PAUSE 100

1650 GO SUB 3300

1660 CTRCLE 125, 35,5

1670 PLOT 123, 35: DRAW 4,0

1680 PLOT 125,37 : DRAW 0, —4

PRINT AT 17,17 ;“gol”

PLOT 125,40 : DRAW 0,89

GO SUB 3230

GO SUB

GO SUB
1590
1600
1610
1620
1630
1640

1700
1710

1720 CIRCLE 125, 135,5

1730 >PLOT 123,135 : DRAW 4,0

1740 PAUSE 100

1750 GO SUB 3300

1760 PLOT 140,100: GO SUB
8270 "

1770 PLOT 145,97 : DRAW 0,—4

1780 PLOT 145,100 : DRAW 0,29

1790 GO SUB 3230

1800 CIRCLE 145,135,5

1810 PLOT 143,135: DRAW 4,0

1820
1830
1840

PAUSE 100

GO SUB 3300

PLOT 160,100: GO SUB
3270 :

PLOT 165,97 : DRAW 0,—4
PLOT 165,100 : DRAW 0,29
GO SUB 3230
CIRCLE_165,135,5

1850
1860

1880
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1890 PLOT 163,135: DRAW 4,0
1900 FOR a=0 TO 120 STEP 60
1910 FOR x=21 TO 41 STEP 20
1920 PI,OT INVERSE 1;x+a,95
1930 DRAW INVERSE 12,0
1940 PLOT INVERSE 1;x-ta-
6,95

1950 >DRAW INVERSE 1;2,0
1960 NEXT x

1970 NEXT a \
1980 PAUSE 0: CLS
1990 PRINT #0; “SEMICON-

DUCTOR DE TIP p”
LET a$=“SEMICONDUC-
TORII DE TIP p SE”
LET y=160: GO SUB 3570
LET a$=“OBTIN PRIN
INTRODUCEREA DE”
LET y=150: GO SUB 3570
LET a$=“IMPURITATI
ACCEPTOARE(ACCEPTO-
RI)”

LET y=140: GO SUB 3570

2000

2010
2020

2030
2040

2050
2060
CRISTALINA A”

LET y=130: GO SUB 3570
LET a$="“SEMICONDUC-
TORULUI, CARE DAU”
2090 LET y=120: GO.SUB 3570
2000 >T BT aS=‘NIVELE
ENERGETICE MAI
APROPIATE” 5

LET y=110: GO SUB 3570
LET a$=“DE BANDA DE
VALENTA .ACESTE”
LET y=100: GO SUB 3570
DR af = SNLIVELE POT
PRIMII USOR ELECTRO-
NI* :
EET y=—90:'G0O SUB 3570
LET a$="DIN Bv CRE-
IND ACOLO GOLURI.”
2170 LET v=R80: GOL.SUB 3570
2180 LET a$=ENERGIA MI-

2070
2080

2110
2120

2130
2140

2150
2160

152

LET a$="IN RETEAUA

- NIMA NECESARA TRE-
ChREES
2190 LET y=70: GO SUB 3570
2200 LET ab5="ELRETREONI-
ILLOR DIN Bv PE NIVE-
bG ST AEE
2210 LET y=60: GO SUB 3570
2000 LET ab—=“ACCEPLOEIL
LOR ESTE E a.IN ACEST”
2230 TET y—=50: GO SUB:3570
2240 =LET eS=_ “CAZ GOLU-
RILE SIS PURTATRORI=
LET y=40: GO SUB 3370
LET a3="MAJORFTART
IAR ELECTRONII”
LET yv—=30:"GO SUB 3570
LEFEaS="TPURTATORE
MINORITARI DE SAR-
CIDA "
LEL y=20: GO SUBIS57
BRI RS = “lopi=—ppjet
LET y=10: GO SUB 3570
PAUSE 0: CLS
PRINT “#0: “SEMICON-
DUCTOR DE TIP p”
GO SUB 3310
ERINE AT Se s
PLOT 20,75: DRAW 230,0
PAUSE.I00 " /.
PRENTIAT 7255 NI VHELES
PRINT AT 8,23; “ENER-
GETIC”

2250
2260

2270
2280

2290
2300
2310
2320
2330

2340
2350
2360
2370
2380
2390

2400 PRINT "AT 927 ; “AIL”

2410 =P RINT A0 S0, 20 % *ACS
CHPTOREOR?

2420 PAUSE 100

2430 PLOT 180,61 : DRAW
0,14

2440 GO SUB 3230

2450 PLOT 180,61: GO SUB

3250

PAUSE 100

PRINT AT 13,23 : “Fa”
PAUSE 100

2460
2470
2480



2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590

GO SUB 3300

CIRCLE 25,355

PLOT 23,35: DRAW 4,0

PLOT 25,37 : DRAW 0,—4

PLOT 2540: DRAW 0,29

GO SUB 323)

PLOT 20,80 : GO SUB 3270

PAUSE 100

GO SUB 3300

CIRCLE 45,35,5

PLOT 4335: DRAW 4,0

2600 PLOT 45,37: DRAW 0, —4

2610 PLOT 45,40: DRAW 0,29

2620 >GO SUB 3230

2630 PLOT 40,80 : GO SUB 3270

2640 PAUSE 100

2650 GO SUB 3300

2660 CIRCLE 65,35,5

2670 PLOT 63,35: DRAW 4,0

2680 PLOT 65,37: DRAW 0,—4

2690 PLOT 65,40: DRAW 0,89

2700 GO SUB 3230

2710 CIRCLE 65,135,5

2720 PLOT 63,135: DRAW 4,0

2730 PAUSE 100

2740 GO SUB 3300

2750 CIRCLE 85,35,5

2760 PLOT 83,35: DRAW 4,0

2770 PLOT 85,37 : DRAW 0, —4

2780 PLOT 85,40: DRAW 0,29

2790 GO SUB 3230

2800 PL,OT 80,80 : GO SUB 3270

2810 PAUSE 100

2820 GO SUB 3300

2830 CIRCLE 105,35,5

2840 >PLOT 103,35: DRAW 4,0

2850 PLOT 105,37 : DRAW 0, —4

2860 PLOT 105,40 : DRAW 0,29

2870 GO SUB 3230

2880 PLOT 100,80 :
3270

2890 PAUSE 100

2900 GO SUB 3300

2910 CIRCLE 125,35,5

GO SUB

2920
2930
2940
2950
2960
2970
2980

PLOT 123,35: DRAW 4,0
PLOT 125,37: DRAW 0,—4
PLOT 125,40: DRAW 0,89
GO SUB 3230

CIRCIE- 125,135,575
PLOT 123,135: DRAW 4,0
PAUSE 100

2990 GO SUB 3300

3000 CIRCLE 145,35,5

3010 PLOT 143,35: DRAW 4,0
3020 PLOT 145,37 : DRAW 0,—4

3030 PLOT 145,40 : DRAW 0,29
3040 GO SUB 3230
3050 PLOT 140,80: GO SUB

3270
3060 >PAUSE 100

3070 GO SUB 3300

3080 CIRCLE 165,35,5

3090 PLOT 163,35: DRAW 4,0
3100 PLOT 165,37 : DRAW 0,—4
3110 PLOT 165,40 : DRAW 0,29
3120 GO SUB 3230

3130 PLOT 160,80: GO SUB
3270

FOR a=0TO 120 STEP 60
FOR x=21TO 41 STEP 20
PL,OT INVERSE 1; x-Fa;
75

DRAW INVERSE 1; 2,0
PI,OT INVERSE 1; x+4a+
(k)

DRAW INVERSE 1; 2,0
NEXT x

NEXT a
PAUSE 0: STOP

3140
3150
3160

3170
3180

3190
3200
3210
3220

3230 DRAW 3,—5: DRAW
—6,0: DRAW 3,5
RETURN

3250 DRAW 3,5: DRAW —6,0:
DRAW 3,—5

3260 >RETURN

3270 DRAW. 10,0: DRAW O,
—10
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3280

3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400

3410
3420

3430
3440

DRAW

DRAW —10,0:

0,10

RETURN

BEEP .1,30: RETURN

LET eb="Energia”

HOR G=—=i¢ T 7

BEEP .2,RND %30
PRINT AT 242 %x1,0; e$(i)
NEXT i ;
PAUSE 100

PLOT 10,0: DRAW 0,170
GO SUB 3230

PAUSE 60

FOR 'y=10 TO 160 STEP
50

FOR y=10 TO 160 STEP
50

PLOT 20,y : DRAW 1600
NEXT vy

PLOT 20,162: DRAW
160,0

3450 PLOT 20,112: DRAW

160,0

3460
3470

PLOT 20,58 : DRAW 160,
PLOT 20,12: DRAW 160,0

3480 >PAUSE 100

3490

3500
3510

3520
3530
3540
3550

3560
3570
3580
3590

3600
3610
3620

PRINT AT 23: “BANDA
DE CONDUCTEE"”
PAUSE 100

PRINT AT “19.3%: “BAN=
DA DE VALENTA”
PAUSE: [O0

PLOT 20,61: DRAW 0,48
GO SUB 3:3)
PO 2061
3250
RETURN
FOR i=1TO LEN a$
BEEP .02,RND %30
PLOT 127.5—4 *L.EN
ad+8 xi—8,y ;a8(i)
NEXT i

RETURN

SAVE “Extrinsec”
10 s

GO SUB

LINE



8. FIZICA NUCLEULUI

8.1. ENERGIA NUCLEARA
- (,ENUC")

Deoarece programele prezentate In aceastd culegere au un scop
didactic, am insistat asupra reprezentarilor grafice si simularilor.

Programul intitulat ,,Energia nuclear

M)

4"’ face exceptie, fiind util exclu-

siv in efectuarea unor calcule. Valorile cu care se opereazd in aceasta
parte a fizicii nucleare sint formate dintr-un numdir mare de cifre si

«alculele sint neplacute.

- Programul prezintd urmdtoarele optiuni de calcul:
1. energia de legdturd a nucleului si energia de legdturd medie

pe nucleon ;

2. energia de legaturd a unei particule in nucleu si indltimea barie-

rei de potential;

3. energia de reactie si energia prag.

in cazul 2, dupi efectuarea calculelor se fipireste starea in care
se afld nucleul (stabild, metastabild sau nestabild), iar in cazul 3,
tipul reactiei (exoenergetici sau endoenergeticd).

10 BORDER 2: PAPER 6

20 INK 1: CLS

30 DIM us(16)

40 FOR i=1 TO 16

50 READ d

60 LET u$(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$=“ENERGIA”
130 FOR i=1 TO LEN a$
140 BEEP. .1,RND %30

150 PLOT 45-+i %20,120 ; a$(i)
160 NEXT i

170 LET b=“NUCLEARA”
180 FOR i=1 TO LEN b3
190 BEEP .1,RND x 30

200 PLOT 45-+i x 18,100 ;b $(i)
210 NEXT i

220 >PAUSE 100

230 FOR i=1 TO 16
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240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

440 >P1.OT 38,142 :

450

460
470
480

490
500
510
520
530
540
550
560
570
580
590
600
610

620
630

156

BEEP .1,RND %30
PLOT 401 % 10,80 ;u$(i)
NEXT i

PAUSE 50

FOR i=1 TO 6

BEEP .1,RND %30
PLOT 40,1561 % 16 ;“ % ”
NEXT i -

FOR i=1 TO 17
BEEP .1,RND %30
PLOT 4041 %10,60; “ %
NEXT i

FOR i=1 TO 5

BEEP .1,RND %30

PLOT 21,60+i%16; “x” -

NEXT i
FOR i=1 TO 16
BEEP .1,RND %30
PEOT210-1% 10,140 ; “*
NEXT 1
DRAW O,
— 100
DRAW
0,100
DRAW —182.,0
PAUSE 100
DATA 127,39,56,55,32,76,
72
DATA 67,67 3') 67 46,71, 79
DATA 73 65
BEEP .4,19:
BEEP  .4,28:
BEEP .4,24:
BEEP .4,21:
BEEP 4,24
BEEP .4,23:
BEBP 2221
BEEP .2,23:
BEEP 2,26
IF CODE u$(13)<
THEN NEW
HORVI=1,TO:;175
SCROLL: 7
NEXT i

182,0 : DRAW

BEEP-
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP
BEEP

2,23
2.26
.2:23
:2,2:
2,26
221
2,19
4,26

>71

640

CLS

650 >LET mH=1.007825

660
670
680
690

700
710

720
730

740
750

760
770

780

790 >1F INKEY $=

800

810
820

830
840
850
860
870

880
890
900

LET mn=1.008665
LET ep=8.856e—12
B e==] 602 =219
PRINT AT 1,4; “Ce doriti
sa-caleulati 28 :

PREND &

PRING AT, 3% “1) Rner—
gia de legatura a”

PRINT AT 4,6 ; “nucleului’”
PRINT AT 6,3 ’) Ener-
gia de legatura a
PRINT: AT 7.6
ticule in nucku
PRINT AT 9.3
gia de reactie”
PAUSE 0

IF INKEY S=
GO TO 810
IF INKEY S
GOREG 1210

“unei par-

“3) Ener-

« 1 » THEN

AT 0
== r

THEN

“3" THEN
GO TO 2070

TFINKEY §<c > 1" "OR:
INKEY S< =>“2""0OR JiN=
KEY &< =437  THEN GO
TO 690"

CLS

PRINT “Ernergia de lega-
tura a nucleului:”

PRINT AT 2,3; “W =[Z:m
+(A—Z).m —M] .c”
PL,OT CHIZE 0532430
“legi: Hn: ‘A

PLOT CSIZE 0;225,147;
CSIZE 8,16

PRINT AT 10,0; “Introdu-
ceti numarul atomic Z!”
INPUT LINE Z§

FOR i=1'TO LEN Z$

IF CODE Z$(i)<48 OR



CODE Z3(i) >57 THEN GO
TO 880
910 NEXT i
920 LET Z=VAI Z9
93) >PRINT AT 10,0; “Intro-
duceti numarul de masa A !”
940 INPUT LINE A$
950 FOR i=1 TO LEN AS
960 IF CODE AS(i))<48 OR
CODE AS(i)>b7 - EHEN
GO TO 940
NEXT i
LET A=VAI, AS -
PRINT AT 10,0; “Intro-
duceti masa atomica MA!
INPUT LINE M$
FOR i=1 TO LEN M3
IF CODE MS5(i)<<46 OR
CODE M»3(i) >57 THEN
GO TO 1000
IF CODE M»5(i) =47 THEN
GO TO 1000
1040 NEXT 1 :
2050 PRINTAT (10.05*, -7
1060 LET M=VAI, M$
1070 LET W=(Z xmH-}+(A—Z)
*mn— M) x931.5
080 =PRINT AT 465 “W ="

970
980
990

1000

1010
1020

1030

USING “000.000”; W ;
”Mev”

1090 PL,OT CSIZE 0,58,100;
(llngl »

1100 PAUSE 100 :

1110 PRINT CSIZE 8,16; AT

6,0; “Energia de legatura
pe nucleon :”

RN AT IR0 0 = 2
PLOT 33,53 ;“————- §
PEOT 85,08, "W [/ "=
PLOT CSIZE 0; 43,50;
l‘leg))

1160 PLOT 48,36; “A”

1170 CSIZE 8,16

1180 PRINT AT 89; "=";

1120
1130
1140
1150

USING “00.000”; W/A;

“MeV /nucleon”

PAUSE 0: CLS

GO TO 690

€LS

PRINT “Energia de lega-

tura a unei”

PRINT “particule .in nuc-

leu(N—> a+X)”

1240 >PLOT 48,138; “W=

(m+m—m).c”

1250 PLOT CSIZE 0;65,126;

‘fle »

PL%T CSIZE" 051121265

‘lal!

PLOT .CSIZE . 0;136,126;
g {

PLOT

‘fN}J

PLOT

a

PLOT

“2”

INPUT “Masa particulei

a2 TINE £5

FOR i=1 TO LEN {3

IF CODE {S5(i)<46 OR

CODE f{$(i) >57 THEN

GO TO 1310

IF CODE f3(i)=47 THEN

GO TO 1310

NEXT i

LET ma=VAIL {3

INPUT “Masa nucleului

X?”; LINE g$

FOR i=1TO LEN g¥

IF CODE gS(i)<46 OR

CODE - gb(i)>57 THEN

GO TO 1370

1400 >IF CODE g5(i)=47
THEN GO TO 1370

1410 NEXT i

1420 LET mX=VAL g5

1190
1200
1210
1220

1230

1260

CSIZE 0;160,126;
CSIZE - 065,141 ;
CSIZE 0;192,141;
1310
1320
1330
1340
1350
1360
1370

1380
1390
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1430 INPUT “Masa nucleului
N2 S INE, hiS

1440 FOR =10 TN EEN ¢5

1450 IF CODE h%()<4b OR
CODE, h$(a)>57  THEN
GO TO 1430 .

1460 IF CODE h$(i)=47 THEN

GO TO 1430

1470 NEXT 1

1480 LET mN=VAL h§

1490 LET W= (ma-+mX—mN)
*931.5

1500 PRINT CSIZE 8,16; AT
4575 SNV E=R USING
“000.000” ; W;” MeV”

1510 PRINT AT 6,0; “Inalti-

mea barierei de potential :”
1520 KEYWORDS 0
1530 LET i=HSR. “pi
1540 POKE i+0,BIN 0
1550 POKE i41, BIN:: 11111111
1560 ~POKE i+2,BIN 0
1570 POKE i-+3,BIN 00100100
1580 POKE i+4,BIN 00100100
1590 POKE i-+5,BIN 00100100
1600 POKE i+6,BIN 00100100
1610 POKE i+7,BIN 0
1620 1T BF 1=USRyite?
1630 POKE i+0,BIN 0
1640 POKE i+1,BIN O-
1650 POKE i-+2,BIN 00011110
1660 POKE i+3,BIN 00100000
1670 POKE i+4,BIN 00011100
1680 POKE i-+5,BIN 00100000
1690 POKE i+6,BIN 00011110
1700 POKE i+47, BIN 0
1710 PRINT ATL:8);"C="
1720 PLOT 28,53 ; “————-"
1730 PEOT 0,60, Z. Z.e?
1740 PLOT BILEO 38, 49
1750 PLOT CSIZE, 0;60,49; “X”
1760 PLOT CSIZE 0 86 64 “Z”

1770 >PLOT 30,37 ; “4. DPOKE
s DLsh, R

tt 2
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1950

1780
1790

PILOTFCSLZED) /0 2 %60

INPUT “Numarul atomic

Za =" LINE S

FOR i=1TO LEN j$

IF CODE j5(i)<48

CODE j»(i) >57

GO TO 1790

NEET: 3

R Lo —AEANSNS

INPUT *“Numarul atomic

2= L TNE S

FOR i=1 "TO NS

IF CODE k&(1)<48 OR

CODE k#(i)>57 - THEN

GO TO 1840

N SR

TEISZX=VAL kS

INPUT “Numarul de masa

Aq?t IINE 15

1900 FORi=1TO LEN 15§

1910 IE ' CODE "15({i)<<48 1 VOR
CODE 15(i) >57 THEN GO
TO 1890

1920 >NEXT i

1930 LET' Aa=VAI 185

1940 INPUT “Numarul de masa

AX="; ILINE tS

FOR i=1 TO LEN t$ ...

IF CODE tS5(i)<48 OR

CODE t$(i) >57 THEN

GO TO 1940

NEXT i

LET AX=VAI t$

LET C={(Za'# ZX s 2)]

(4 xPI xep *1.45¢—15 *

(SQR Aa-+SQR A\))

1800
1810 OR

THEN

1820
1830
1840

1850
1860

1870
1880
1890

1960

1970
1980
1990

2000 LET C=Cle

2010 CSIZE 8,16

2020 PRINT AT 8,12 ; e
“MeV?”

2030 IF W >0 THEN PRINT AT
105 Nucleul N este
stabil !”

2040 IF W<0 AND C>mN %



931.5 THEN PRINTAT
10,3; “Nucleul N este me-
testabil 1”

2050 IF W<0 AND C<mN %931
5 THEN PRINT AT 10,4 ;
“Nucleul N este nestabil !”

2060 >=PAUSE, 0: CLS: GO TO
690

2070 CLS

2080 PRINT AT 0,9; "a4-X— >
Y+b”

2090 PRINT AT 1,7; “Energia
de reactie:”

2100 PRINT

2110 PRINT AT 3,7; “Q=(m-+
m-—m-—m).c”

2120 PT,01 CSIZE 10:88,113:;
2 BT oY

2130 PIIOT CSIZE 0;

“won

194,130 ;

2140 INPUT “Introduceti
ma=""; TINE g8

2150 FOR i=1 TO LEN q$

2160 IF CODE qg»(i)<46 OR
CODE ¢$(i) >57  THEN
GO TO 2140

2170 IF CODE g3(i)=47 THEN
GO TO 2140

2180 NEXT i

2190 LET ma=VAIL g%

2200 >INPUT “Introduceti

mX="; LINE w$

FOR i=1TO LEN w$§

IF CODE wp(i)<<46 OR

CODE w3(i)>57 THEN GO

TO 2200

IF CODE w3(i)=47 THEN

GO TO 2140

NEXT i

LET mX=VAL w§

INPUT “Introduceti

m¥ =2 LINE 1§

2270 FOR i=1 TO LEN r$§

2280 IF CODE r$(i)<46

2210
2220
2230
2240

2250
2260

OR

CODE (i) >57. THEN GO
TO 2260
2290 IF CODE r$(i)=47 THEN
GO TO 2260
2300 NEXT 1
2310 LET m=VAL.r$
2320 INPUT “Introduceti
mb="" LINE 8 -
2330 FOR i=1 TO LEN v§
2340 >IF CODE v$(i)<46 OR
CODE v$(i)>57 THEN
GO TO 2320
IF CODE v$(i)=47 THEN
GO TO 2320
NEXT i
LET mb=VAI v
LET Q=(ma+mX—mY —
mb) x931.5
PRINT ‘CSIZE  8.16;
8,7 =10 TMeV
IF Q>0 THEN PRINT
AT 7,2; “Reactia este exo~
energetica !”

2350
2360
2370
2380
2390 AL

2400

2410 1F O<<0"THEN " PRINI
AT 6,2; “Reactia este en-
doenergetica !”

2420 LET E=(ma+mX) x ABS
Q/mX

2430 1F 0 <0 "IHEN " PRIN T
AR e e E

2440% 1 YO <" = LN SR O]
CSIZE 0;16,36; “prag”

2450 EB @O0 "THEN Pl
60,52 ; “———-"

2460 >IF Q<0 THEN PLOT
60,60; “m-+m”: PIOs
70,3605 ¥ m 22

2470, IF Q<0 THEN._ PLOT
CSTZE 068147 s o=y axXiis

PLOT CSIZE 0:78,23;

2480 IF Q<0 THEN PLOT
CSIZE 8,16; AT .8,14; “Q’*

2490 TF Q<0° [THEN  PLOT
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108,49: DRAW 0,—20: AT 8167 *="7" USING
PLOT 123,49: DRAW 0, . .. 000,000"; E:"  MeW=

; 2510 PAUSE 0 CLSz» GO0
—20 690

2500 IF O<0 THEN  PRINT 2520 SAVE “Enuc” LINE 10

8.2. DEZINTEGRAREA RADIOACTIVA
(.DEZRAD")

Un numir de 484 caractere ,,0”, reprezintd tot atitea nuclee care
se dezintegreazd In mod aleator atit in spatiu cit si in timp. La
intervale de aproximativ 50 secunde, sint numarate si tipdrite nucle-
ele care au rdmas nedezintegrate. Tabelul obtinut in acest mod este
folosit - pentru reprezentarea grafici a dependentei numirului de
nuclee nedezintegrate in functie de timp. Folosind tabelul sau gra-
ficul, se cere sd se determine perioada de injumatifire si constanta

de dezintegrare radioactiva.

10 BORDER 2: PAPER 6
20 INK 1: CLS
30 CSIZE 16,24
40 PRINT FLASH 1;AT 3,5;
“READY”
50 PAUSE 0
60 CLS |
70 CSIZE 8,16
80 LET a$=“DEZINTEGRA-
REA”
90 LET b$—=“RADIOAC-
TIVA”
100 LET c$='88 L.HCC”
110 FOR i=1 TO 13
120 BEEP .1,RND %35
130 PRINT AT 4,9+i;a%(i)
140 NEXT i
150 FOR i=1 TO 11
160 BEEP .1,RND %35 .
170 PRINTAT 5,10+i ;bS(i)
180 NEXT i
190 FOR i=1 TO 9
200 BEEP .1,RND %35
210 PRINT AT 6,11+4i;c8(i)

220>NEXT i
230 PAUSE 200
240-FOR 1=1/TO. 120

250 LET 1=4-+INT (RND %3)

260 LET c¢=10-+INT (RND x
12

270 IF ATTR (1,c)=49 THEN
BEEP.1,30

280 IF ATTR (1,c)=49 THEN
PRINT FLASH 1;AT l,c;

290 IF ATTR (1,c)=177 THEN
PAUSE 20

300 IF ATTR (1,c)=49 THEN
PRINT FLASH 0; AT

I,C , “* 2

310 NEXT i

320 CLS

330 CSIZE 0

340 FOR 1=0 TO 21
350 FOR c0. TO 21

360 BEEP .01,35

3701 PRINL AT 1,c; “o
380 NEXT c¢



390 NEXT 1

400 >PLOT 188,175: DRAW
0,—175

410 PLOT 228,175: DRAW O,
—175

420 PLOT 188,164: DRAW
67,0

430 PRINT AT 0,24 ; “t(s)”

440 PRINT AT 030 s

4508 FEE td —0F LET tMO:
LET n—484

460 PRINT AT 2,24 :t:AT
TG~ 1y

470 PAUSE 0

480 POKE 23673,0:
23672,0

490 DO

500 LET 1=RNDM(21)

510 LET c=RNDM(21)

520 IF ATTR (1,c)=49 THEN
PRINT~FILASHT AT 1,07

POKE

eyel :

530 IF ATTR (1,0)=177 THEN
BEEP 01,35

540 IF ATTR (1,¢)=177 THEN
PAUSE 21

550 IE ATTR (1,¢)=177 THEN
PRINT FLASH 0; AT 1,
e R

560 IF ATTR (1,¢)
LET d=d+1

570 >LET n=484—d

580 LET t=INT ((256 x PEEK
23673+PEEX 23672)/50)

590 PAUSE 8500/n"”.72—81.5

€00 IF t>=47 AND t<=48
THEN PRINT AT 3,24;
EBEET AT 8.29: 1

610 IE. t >—=97 AND <= 99
EHEN  PRING AR 494
100" ; AT ‘4,29 1

G2ETER " t—===147 .~ AND t< =
149 THEN PRINT AT
524 1500 KT 5290

=49 THEN

11 — Fizica de liceu in limbaj basic

630 IF t>=197 AND t<=
' 199 THEN PRINT AT
6,24 ; “200” ; AT 6,29 ;n
640 IF t>=248 AND t< =250
THEN - PRINI AT 72945
$OS0L VAT T 29
650 IF t>299 AND t<=301
"HEN ~PRINT “ATD8:24%
“300” :-AT 8,29 ;:n

660 >IF t>=349 AND t<=—
351 THEN PRINTE AT
9,24 ,°“350” ;- AT 9.29;:n

670 IF. t>=400 AND t<—

402" THEN' PRINT AT
10,24 ; “400” ; AT 10,29 ;n
680 IF t>=451 AND t<=
453 THEN. . PRINT! AT
11,24 4507 ;. - ATHT1E29:0
690 IF t>=8501 AND t<=
503"  “THEN "PRENT *AG
12,24 “5007; : AT 1229
700 IF.t>=541" AND t>=
553 ‘FHEN " PRINE. AT
13,24 ;550" AT '13.29:f
710 IF t >=600 AND t< =604
THEN PRINT' AT 1424
“600” ; AT 14,29 n
720 1F t£>=650, AND, t=t=
654 THEN PRINT AT
15,245 56507 AT 15295
130 >=1F. t>=—699 AND t=—
703 THEN PRINT AT
16,24 ; <7007 ; AT '16:29:n
740 IF t>=748 AND t<=752
THEN PRINT AT 17,24;

700 AR A7 20

780 1F t>=798. AND t==
302" . THEN -PRINT AT
18,24 ; “800”; AT 18,29 ;n

700 EXTR sl 1t ==K}

770 L,OOP

780 PAUSE 0

70 REORE =010 2
800 FOR c=0 TO 22
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- 1050

B10 BRINT AT 1,¢:%, ®
820 NEXT ¢
830 NEXT 1

840 PLOT 10,10: DRAW
0,165

850 DRAW —2,—3: DRAW
4,0 :

860 DRAW —23

870 PAUSE, 50

880 DEI PROC sun

890 >FOR i=1 TO 3

900 BEEP .2,30: BEEP

910 BEEP .2,40

920 NEXT i

930 END PROC =

940. PRINT FLASH 1;AT 1,0;
unn n

PROC sun

PRINT FLASH 0:

1 O “ ,’

PAUQE 50

FOR y=40:T0Q 160 STEP

30

BEEP .1,y/4

PI.OT 8,y :

NEXT y

PAUSE 100

PLOT 15,20

PI,OT 15,44 ;

PLOE 15, T s

1060 PLOT 5,104 ;

1070: PL,OT ' 15,134 ;

1080 PLOT 15,164 ;

1090 PAUSE 100

1100 PLOT 10,10: DRAW 170,0

1110 >DRAW —3,2: DRAW
0,—4

1120 DRAW 3,2

1130 PAUSE, 50

1140 PRINT FLASH 1;
238 5k (s) X
1150 PROC sun

2,35

950
960 AT
970
980

990
1000
1010
1020
1030
1040

DRAW 4,0

«”
1007
“200”
“300”
“400”
=500

AT

162

1160 PRINT FLASH 0; AT 21,
18" ufa)?

1170 PAUSE 50

1180 FOR x=30 TO 170 STEP
20

1190 BEEP .1,x/5

1200 PLOT x,8: DRAW 0,4

1210 NEXT x

1220 PAUSE 100

1230 PLOT 38,24 ;200"

1240 PLOT 78,24 : “400”

1250 PLOT 118,24 “600”

1260 PLOT 58,24 ; “800”

1270 PLOT 10,10-48.4 %3

1280 FOR j=1 TO 17

INPUT “Introduceti wvalo-

rile lui n=""; LINE n$

1300 >FOR i=1TO LEN n$

1310 IF CODE n%(')<48 OR
CODE n3(i) >57 THEN
GO TO 1290

1320 NEXT i

1330 LET n=VAL n$

1340 IF n<484 THEN DRAW

10,104-n % 3/10 — PEEK

23678

NEXT j

1290

1350

. 1360 INPUT *AtL grtmt ? (d/n)”;

ab

1370 1K 3 5="d"” THEN GO0
790
1380 IF a$< >“d” AND aS<>

“n” THEN GO TO 1360

IF a$="“n" THEN GO TO
1400
KEVYWORDS 0
LRT i=USR 4
POKE i-40,BIN
POKE i+1,BIN
POKE i1 2,BIN
POKE i+43,BIN
POKE i+4,BIN
POKE i+5,BIN
POKE i+6,BIN

1390

1400
1410
1420
1430
1440
1450
1460
1470
1480

00000000
00010000
00001000
00001000
00001000
00010100
00100010




1490 >POKE i-+7,BIN 00000000

1500 CSIZE 8,16

1510 RLO 70,1405 ®*n=n e

16208100 94,136 To

153051 OT 7122148 1 * 1. OO0P
e

1540 PAUSE 0

1550 PRINT = dE 1A TR 0,00 1 Af~
lati perioada de injuma-
tatire !”

1560 PAUSE 0

1570 PRINT 41;AT . 1,0; “Af-
lati constanta radioactiva !”

1580 PAUSE; 0: STOP

1590 SAVE “Dezrad” LINE 10






~ COLECTIA INFORMATICA

[EDITURA

Urmdrind ideea de a implica modernul in metodica predarii
fizicii, autorul, dascdl cu o bogata experienta didacticd, prgrune
elevilor si profesorilor o serie de programe in limbaj BASIC, cu-

prinzind o paletd largd de teme din manualele de fizica de liceu.

Conceputa ca un instrument ajutdtor in predarea si insusirea
lectiilor, lucrarea prezinta programe astel realizate incit sa fie
accesibile si unui incepator, putind fi folosite pe orice calculator
personal compatibil cu HC-B5.
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