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13.1. Aplicatii cu circuite electrice

Rezistenta echivalenta

Ex. 1 Programul permite citirea de la fastatura a numérului de rezistente,
a valorilor lor in Ohmi si a tipului de conectare serie sau paralel si apof
caleuleazd si afiseazd rezistenta echivalentd corespunzdtoare conectdrii a)
serie 5i b) paralel (Fig. 12.1).

a) serie
A B R - R n
— — } ——e Res = _ZI’E}'
=
b} paralel
R
—1 n
A R> B8 L1
& 1 & Rgp ."—=IR.F-
R
1

Fig.12.1. Rezistenia echivalentd a conexiunii
a) serie, b) paralel

#include <iostream>
#include <vector>
using namespace std;
int main() {
int n; char c¢; double Res = 0, Rep = 0;
cout << "Programul calculeaza rezistenta echivalenta\n";
cout << "Introduceti nr de rezistente: "; cin >> n;
vector<double> R(n);
cout << "Introduceti valorile rezistentelor in Ohmi\n";
for (inti=0;i<n;i++){

cout << "R[" <<i<<"]=";cin>>R]i]; }
cout << "Cum sunt conectate rezistentele?\n s=serie p=paralel: ";cin >> c;
/I Calculul rezistentei echivalente pentru conexiunea in serie
if (c=="s"){

for (inti =0;i<n;i++) Res += R]i];

cout << "Rezistenta echivalenta serie: R=" << Res <<"\n"; }
/I Calculul rezistentei echivalente pentru conexiunea in paralel
if (c=="p) {

for (inti=0;i<n;i++) Rep += 1/ R]i];

cout << "Rezistenta echivalenta paralel: R=" << 1/Rep <<"\n"; }
return 0;}



13.1. Aplicatii cu circuite electrice

Rezistenta echivalenta

Rezistente conectate in serie:

Programul calculeaza rezistenta echivalenta
Introduceti nr de rezistente

3

Introduceti valorile rezistentelor =n Ohmi
R[@]=18

R[1]=28

R[2]=38

cum sunt conectate rezistentele?

s=serie p=paralel: s
Rezistenta echivalenta serie:

R=08.888888

Rezistente conectate in paralel:

Programul calculeaza rezistenta echivalenta
Introduceti nr de rezistente

3

Introduceti valorile rezistentelor &n Ohmi
R[2]=18

R[1]=28

R[2]=38

cum sunt conectate rezistentele?

s=serie p=paralel: p

Rezistenta echivalenta paralel: R=5.454545
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Rezistenta echivalenta m

Ex.2 Intr-un cireuit R.L,C serie (Fig.12.3) aflat in regim armonic se  #include <iostream>
cunosc valorile futuror parametrilor: R=10 2, L=10mH, C=5uF, Uz220 V, #include <cmath>
=50 Hz. 54 / eare =4 determine valoarea instantanee :
T4 5¢ sofve dn program care = e " 9 #define PI 3.14159265358979
curentului din circurt.

using namespace std;

Flﬂ: /EM LI_ int main() {

i(t) double R, L, C, U, |, f, w, Z, phi;
MM ¢ cout << "R[ohm]="; cin >> R; R[ohmi]=18
Rezolvare: o) cout <<"L[HJ=" cin>>L; [0 0eo00s

i , o cout << "C[F]="; cin >> C; g{v]?EEB

e baza mdarimilor cunoscute se calculeaza: " T Hz]=5@
<< =" >> U: .

s Pulsafia: w=2xf=314 rad/s . UIVI=" cin 0 Z[ohmi]=633.557104

> cout << "f[Hz]="; cin >> f; I[A]=6.247246 phi[grade]=-89.895612
» Impedanfa circurfului dat: £ = JRE +[rrm£—i£‘i Q) w=2*Pl*f;
s oe ) — * * .

= + -

» |laloarea efectivd a curentfulur: I=£{A} £ - Sqrt(pOW(F*\)’ 2) pOWf(W - /(W C))’ 2))’

z phi = atan((w*L-1/(w*C))/R);
ol - L l=U/Z;
s Defazajul: o = arcty OC |(radiani) cout << "Z[ohm]=" << Z << end];

cout << "[[A]=" << | << "\t phi[degrees]=" << phi * 180 / PI :

« Valoarea instantanee a curentului: i = T2 sinfat — o)
return 0;}
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DIVIZOI' de teHSIune Rezolvare: sunt 3 cazuri partficulare:
a) divizor inductiv de tensiune e
Ex.5 54 se scrie un program care sd determine valoarea efectiva complexd Ly
a tensiunii Uz din circuitul divizor de tensiune (Fig.12.7) care functioneazd { Ly=Jol U
in regim permanent de c¢.a. pentru care se cunosc valorile celor 2 Lz=plz ~
impedante Z; si Zz precum si valoarea efectivd a tensiunii Uz220 V. v,-u—L2___y &2 L
- —F Thelbtjely L+l L od U2
unde U=220 V(U origine de fazd). Caz parficular: Li=10 mH, L2=20 mH
v
T o~ b) divizor capacitiv de fensiune -
> __1 |
b P v
Fig.12.7.Divizor de tens e T
ig.12.7.Divizor de tensiune 7 QI_
a Jo s a &y o ° Uz
Ye-Y— 7 ‘gcf +Cs

— 1t
Joly  fols
unde U=220 V(U origine de fazd). Caz particular: =10 uF, C2=20 uF.
¢) Divizor rezistiv de tensiune
Ly =R
Lz =Rz

Rz
Uas=U
=2 _EI+.IQ'2

unde U=220 V (U origine de fazd). Caz particular: Ri=10 £2, Rz=2012.
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Divizor de tensiune

#include <stdio.h>

#include <conio.h>

int main()

{char ch; double L1,L2,R1,R2,C1,C2, U;

printf("\nAlegeti tipul de divizor de tensiune:");

printf("\nInductiv=I, Capacitiv=C,Rezistiv=R :"); scanf("%c", &ch);

if (ch=="I" || ch=="1")

{printf("\nL1[H]=");scanf("%If", &L1); printf("L2[H]=");scanf("%If", &L2);
printf("U[V]=");scanf("%lIf", &U); printf("U2[V]=%If", U*L2/(L1+L2));}
else if (ch=='C' || ch=='c")

{printf("\nC1[F]=");scanf("%lIf", &C1); printf("C2[F]=");scanf("%lIf", &C2);
printf("U[V]=");scanf("%If", &U); printf("U2[V]=%If", U*C1/(C1+C2));}
else if (ch=='R' || ch=="r")

{printf("\nR1[ohmi]=");scanf("%If", &R1);
printf("R2[ohmi]=");scanf("%lIf", &R2);

printf("U[V]=");scanf("%lIf", &U);

printf("U2[V]=%If", U*R2/(R1+R2));} return 0;}

Alegeti tipul de divizor de tensiune:
Inductiv=I, Capacitiv=C,Rezistiv=R :r

R1[ohmi]=2
R2[ohmi]=3
u[v]=228

U2V ]|=132.88688086

Alegeti tipul de divizor de tensiune:
Inductiv=I, Capacitiv=C,Rezistiv=R :I

L1[H]=18
L2[H]=28
u[v]=220
U2[V]=146.666667

Alegeti tipul de divizor de tensiune:
Inductiv=I, Capacitiv=C,Rezistiv=R :C

C1[F]=2
C2[F]=3
u[v]=22e
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Circuite electrice

Ex.3 Se considerd cireuitul de curent continuu (e.c.) din Fig. 12.5, in care
s2  cunose valerile rezistenfelor s tensiunilor  electromeotoare:
RIzRZ=R3=10 2 si EIzE2=100 V, s5i se cere sa se scrie programul care sd
determine si afiseze valorile curentilor: I;, I: Iz utilizdnd tfeoremele fuf
Kirchhorf.

Fig.12.5. Circuitul 1 de c.c.

Rezolvare: Froblema se reduce la rezolvarea unur sistem de ecuafii algebrice
linfare prin mefoda indirectd, ecuafsi care rezulfd din aplicarea feoremelor lur

Kirchhofr |, astiel:

TRy + +I3R3 =£; Teorema IT a lui Kirchhoff -Bucla T
TR +T3R; =€,  Teorema IT a lui Kirchhoff-Bucla IT
I; +I, -I3;=0 Teorema I alwr Kirchhot-Nod A

Forma matriceald a sistemului de ecuatii algebrice liniare este:
Ry 0 Rz||I; £y
0 R; Ry||Is|=|Es|= RI-E=>I-R'FE
I 1 -1||Iz a

unde matricile £ 5f R se cunosc, rar matricea curentilor I frebure calculata.

Tnlocuind valorile cunoscute RI=RZ=R3=100 = EI=E2=100 V in relatia
matriceald se obfine:

10 o 0[5 [too
0 10 10||I;|=|100=I=-R"E
i1 -1||I3 0

a0s7 - 0.033 0.333 I; 3.4
Ri=|-0033 0067 0333 . I=|I7|=|34
0.033 0.033 - 0.333 Iz 6.6
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Circuite electrice

f/Programul ex3.c
#Zimclude <stdio h>
#define L 10
mtalkbkl;
[/ L=dimensiunea maxima a matncilor
/f funetia transp detenmina matricea transpusa (Miransp) a matrici M
void transp{double M[L][L], double Mtransp[L][L])
{mt1, j;
for(i=0;i<L;i++)

for(j=0;j<L;j+)
h
{//functia creenm detenmina suprimarea liniei 11 § a coloanei ¢l din /matricea A gl creeaza
matricea Bin care se pastreaza matricea ramasa//aceasta funetie este utila la calenlul
detenminantuhn
woid creemm{double A[L][L]. double B[L][L]. mtll, mt c1)
jfinta,b, c=0,4d;
for(a=0;a<L;a++)
1d=10;
if{a =11}

tfor(b =0;b<L; b++)
if (b 1= c1) {B[c][d] = Ala]b]; d+ }
cH; 31

//functia exposart detenmina dacaunnr este multiplu de 2 5 retumeaza
/fwaloarea 1 daca este adevaratsi-1 in caz contrar fumetia este folosita pentri caleuhal
//determinantulu

Mitransp[j]fi] = MG

double exposant{int nr)
retum {17;

fif (Unr % 20
else retum {-1);
¥

/funetia detenminant calculeaza determinantil unei matrici
double detenmimant(double Matnce[L][L], mt 11}
jint a;
double Temp[L][L], val=0;
if (11 = 1) retum (Matrice[O][0T);
for(a=10;a<1l; a++)

{creemm(Matrice, Temp, a, 07

val += (exposant({a) * Matrice[a][0] * detenmmant(Temp, (11 - 17}); H

retumn (val;
h
[Mfunctia mualtiply mmulteste 2 matncl A*B @ retumeaza rezultatulin//matncea C
wvold multiply(double A[L][L]. double B[L][L]. double C[L][L]}
fint a.b, c;
for(a=0;a<L;a++)

for(b=0;b=<L; b+t
Cla]®]=0:
for(a=0;a<L;a++)
for(b=0;b<L; b+
for(c=0;c<L; c++)

¥

[Mfunetia multiplyr multeste matrncea A cu unnr. real matncea rezultat
/leste B

Cla][b] == Afa][e] * Blc][k];

vold multiplyr{double x, double A[L][L], double B[L][L]}
fimt a,b;
for(a=0;a<L;a++)

for (b=0; b<L; b+) Bfa]lb]=Ala]p] *x;

}
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Circuite electrice

}'I'funcﬁamplusmrea]izeaza operatia C=A-B //functia afis afizeazd matricea Matrice Apasati pe ENTER pentru a continua... pipe ati venit in acest meniu !
void mplusm(double A[L][L], double B[L][L], double C[L][L]})| wvoidafis{double Matrice[L][L], mtlLimtc)y || e
{mt1, j; {mt a,b; Bine ati venit in acest meniu ! 6) Exit . .
fori=0;1<L;1++ mntf{"nlatamatdcea:™;, . 1) Introduceti matricea LxC (A)
gor{j={]'j{1.'_$-l—l-} CElli] = AGIE] - BAIGL iﬂntg"'m************)*****‘m"}- @) Exit 2) Introducet::L matricea LxC (B)
3 : : i for(a=0;a<l; a++) ’ 1) Introduceti matricea LxC (A) 3; IH}FU;‘UCEtl un nr. real:
B ) . ) : : 2) Introduceti matricea LxC (B) Calculeaza A + B
//functia scadererealizeaza operatia C=A-B { for{:b=.ﬂ;b*=i|:;b-l—l-} . . 3) Introduceti un nr. real: 5) Calculeaza A - B
void scadere(double A[L][L], double B[L][L], double C[L][L]) prntf("%7 31", Matrice[a][b]);  pmntf("n"); [11) calculeaza transpusa lui A 6) Calculeaza B - A
finti, j; 1 13) Calculeaza determinantul lui A 7) Calculeaza A * B
fur{'l,=:ﬂ'i~‘~il.' i) T 5 sk sk sk ) 15) Calculeaza inversa lui A 8) Calculeaza B * A
S ' . . : - | - A 11) calcul t lui A
for(j=0;3<L;j+) Cnlb] = AQLlb] - BRIGL printf{"Apasatipe ENTER. pentrua continua..."); nlegeti optiunea dorita: 15 ) Calculeaza transpusa 4
Fflushstdin)- 12) Calculeaza transpusa lui B
¥ ) (stdin); ultumesc. 13} Calculeaza determinantul lui A
{ffunectia mitializ mitializeaza matncea Matrice cu 0 getchar(); LT T 14) Calculeaza determinantul lui B
e e a- . atricea inversa este: . .
void mitializ{double Matnce[L][L]) ¥ 15) Calculeaza inversa lui A
{int a,b; /ffunctia citive realizeaza citirea unei matnci Iata matricea: 16) Calculeaza inversa lui B
for(a=0;a<L;a++) void citire{double Matnce[L][L], mtl, mt c) R ‘i""j""j “““ n_j":""
=’ T - = - mtii- 8.867 -8.833 B.333 egetl optiunea dorita: 7
} for(b =0:b<L:b+) Matncefa][b]=0: jElzlilﬁ:]'Lfr fatrice): ~@.833  8.867 ©.333 ultumesc.
’ 8.a833 8.833 -6.333 0 e e e e oo
T printf("nCate lini are matricea (MAX: %ed)? ", L) e
do Apasati pe ENTER pentru a continua...lTata matricea-
{ fflush{stdin); scanfl"%ed", &I); al=l;
jwhile (1 <1) /= L))
printf{"Cate coloane are matrncea (MAX: %ed)? ", L); gggg
dl:l 333;3333333333333
{ fflush{stdin); scanf("%d", &c); bl=c;

ywhile ((c < 1) (c>1));
for{i=0;1<1; i++)
for(j =0;) < e;j+H)
{prantf"Al%ed][%ed]= ", i+ 1,j+ 1};fflush{=ztdin);
scanf("%lf", &Matrice[i][1); }
afis (Matrice, 1, c);

10 }
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Circuite electrice

Ex.: Realizati programul C++ care rezova problema:

O baterie cu t.e.m. E = 24V si rezistenta interioara r = 1Q care este legata in circuitul unui bec cu rezistenta R = 71Q.
Determionati si afisati:

a) tensiunea electrica la bornele becului.

b) intensitatea curentului de scurtcircuit

#include <iostream> m

using namespace std; E=24

int main(){float |,E,r,R,U,lsc; r=1
cout<<"E=";cin >>E; R=71
cout<<"r=":cin >>r; T=0.333333
cout<<"R=":cin >>R; U=23.6667

|I=E/(R+r); cout <<"|="<<I<<end|;

U=I"R;cout <<"U="<<U<<endl;

Isc=E/r; cout<<"|sc="<<l|sc<<endl;
return 0;}

Isc=24

11
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Circuite electrice

Ex.: Realizati programul C++ care rezova problema:

Un prajitor de paine ce functioneaza la tensiunea U = 230V este strabatut de curentul de intensitate | = 4A, timpul
cat trece curentul electric prin prajitor este de 15min.Aflati:

a) puterea disipata pe prajitor

b) rezistenta prajitorului

c) energia disipata in 15 min. m

#include <iostream> U=238
using namespace std; I=4

int main(){float U,I,P,R,W.t,tsec; +=15
COUt<<"U="; Cin>>U; tsec=908

cout<<"I=";c!n >>|; P=920
cout<<"t=":cin >>t;
4k . " T . R= 5? . 5

tsec=t*60;cout<<"tsec="<<tsec<<endl;
P=U*I; cout <<"P="<<P<<endl; W=828000
R=U/l; cout<<"R="<<R<<endl;
W=U*I*tsec; cout<<"W="<<W<<endI;

return 0;}

12
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Tutoriale Arduino

Tutorials

GETTING STARTED

Are you brand new to Arduino? Just put your hands on a new Arduino product? Worry no more.
Here you can find our kickstart guides: step-by-step instructions to get you started with
Arduino right away, so you can focus your time on creating incredible things.

BUILT-IN EXAMPLES sketch_mar29a | Arduine 1,5.3-Intel,1.0.4

File Edit Sketch Tools Help

Built-in Examples are sketches included in the Arduino Scftware (IDE); to open them, click on
the toolbar menu: File > Examples. These simple programs demonstrate all basic Arduino
commands. They span from a Bare Minimum Sketch to Digital and Analog 10, to the use of
Sensors and Displays.

sketch_mar?4a

vold setup () {
A4 put vour setup code here, £o run once:

}

wold Loop () {
A4 put your main code here, to run repeatedly:

EXAMPLES FROM LIBRARIES

The Arduino Software (IDE) can be extended through the use of libraries, just like most
programming platforms, to provide extra functionality to your sketches. These tutorials walk
you through the Examples of a number of libraries that come installed with the IDE. To open
them, click on the toolbar menu: File > Examples.

https://www.arduino.cc/en/Tutorial/HomePage

13
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Tutoriale Arduino

Arduino Tutorials - Examples

Bluino Electronics Educatie * ok kk 1720 &

€ Toti

Contine anunturi - Ofera achizitii in aplicatie

© Aplicatia este disponibila pentru toate dispozitivele tale
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Anakeg Aesd Serlal .
Bare Minimum

De aici, singurul lucru de facut este sa faceti niste proiecte. Exista nenumarate resurse minunate de Arduino si

_ i e e e e tutoriale online.
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b https://sites.google.com/site/arduinoelectronica
3 zoge v [T o ! . . . . .
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