
PROBLEMA 1 

&LUFXLWXO GH P�VXUDUH GLQ ILJXU� FXSULQGH� 
- un traductor piezoceramic, TPC, având 

sensibilitatea d = 14 S&�1 úL FDSDFLWDWHD

proprie CO = 1 nF; 
- un cablu de interconexiune la amplificator de 

FDSDFLWDWH VSHFLILF� &S = 150 pF/m; 
- un amplificator de sDUFLQ� FX $2 DYkQG

µ0 = 105. 
Se cere: 
a) expresia vo pentru AO ideal, RF → ∞, 

CC → � úL ) = FV × sin(2 × π × f × t); 
b) GDF� IRU D ) HVWH R IRU � LQHU LDO� D XQHL PDVH

mI = 20 J V� VH FDOFXOH]H IRU D GH

SUHWHQVLRQDUH OD P�VXUDUHD XQHL DFFHOHUD LL DV = 10 × “g” = 98 m/s2; 
c) vQ FRQGL LLOH GH OD D� V� VH FDOFXOH]H &) DVWIHO FD YR = VO × sin(2 × π × f × W� V� UH]XOWH QHGLVWRUVLRQDW� SHQWUX R

DFFHOHUD LH DV = 10 × ³J´ GDF�  vo  ≤ 14,1 V; 
d) ce lungime de cablu lC VH SRDWH DFFHSWD GDF� VH DFFHSW� R UHGXFHUH D VHQVLELOLW� LL ID � GH F� GH FHO PXOW ∆S/S = –

1 %; 
e) V� VH GHWHUPLQH 5) GDF� IUHFYHQ D OLPLW� LQIHULRDU� OD –3 dB este fJ = 1,59 Hz. 
 
 
 
 
 

PROBLEMA 2 

ÌQ FLUFXLWXO GLQ ILJXU� $2 VH

FRQVLGHU� LGHDOH LDU SHQWUX

'=� úL '=�� LGHQWLFH�

VZ + VD = 6 V. Se cere: 
a) V� VH H[SOLFH FDlitativ 

IXQF LRQDUHD� 
b) V� VH UHSUH]LQWH IRUPHOH

GH XQG� YR��W� úL YR��W�� 
c) V� VH FDOFXOH]H IUHFYHQ D

GH RVFLOD LH IO. 
 
 
 
 
 
 
 



PROBLEMA 3 

)RORVLQG GHWHFWRDUH PRQRDOWHUQDQ � WUDQVODWDWH V� VH SURLHFWH]H XQ FLUFXLW

FDUH V� DLE� FDUDFWHULVWLFD GH WUDQVIHU GLQ ILJXU� FX SDQWHOH� UHVSHFWLY�

vo/vi = 1 pentru vi ∈ [-1 V, +1 V], vo/vi = 2 pentru 
vi ∈ [-2 V, -1 V] ∩ [1 V, 2 9@ úL YR�YL = 3 pentru 
vi ∈ [-3 V, -2 V] ∩ [2 V, 3 V]. 
 
 
 

PROBLEMA 4 

)RORVLQG DPSOLILFDWRDUH RSHUD LRQDOH V�

se proiecteze un circuit sumator carH V�
vQVXPH]H WHQVLXQLOH GH OD FHOH � LQWU�UL

FRQIRUP SRQGHULORU GLQ ILJXU�� 6XUVHOH

de tensiune de intrare se presupun 
ideale. 

 

PROBLEMA 5 

2 WHUPRUH]LVWHQ � GH SODWLQ� DYkQG FDUDFWHULVWLFD GLQ ILJXUD GLQ GUHDSWD HVWH

FRQHFWDW� OD FLUFXLWXO GH P�VXUDUH GLQ figura din stânga. Se cere: 
a) V� VH H[SULPH DQDOLWLF 5WKHWD�WKHWD�� 
b) GDF� ( = 6,25 9 V� VH GHWHUPLQH 5� úL 5� DVWIHO vQFkW YR�

oC) = 0 9 úL

∆vo/∆theta = –10 mV/oC; 
c) FXQRVFkQG UH]LVWHQ D WHUPLF� D WHUPRUH]LVWHQ HL ID � GH PHGLXO DPELDQW 5th = 1 o&�: V� VH FDOFuleze eroarea în 

WHPSHUDWXU� OD H[WUHPLW� LOH GRPHQLXOXL� 

 



PROBLEMA 6 

)RORVLQG DPSOLILFDWRDUH RSHUD LRQDOH V� VH SURLHFWH]H XQ FLUFXLW VXPDWRU FDUH V� vQVXPH]H WHQVLXQLOH GH OD FHOH �

LQWU�UL FRQIRUP SRQGHULORU GLQ ILJXU�� 6XUVHOH GH WHQVLXQH GH LQWUDUH VH presupun ideale. 



PROBLEMA 7 

ÌQ FRQYHUWRUXO WHQVLXQH�IUHFYHQ � GLQ ILJXU� FRPXWDWRUXO LGHDO . HVWH FRPDQGDW GH PRQRVWDELOXO 06 FDUH JHQHUHD]�

un impuls de durata TR = 5 µV GHFODQúDW GH IURQWXO SR]LWLY OD LHúLUHD FRPSDUDWRU-ului, Comp. Se cere: 
a) V� VH H[SOLFH IXQF LRQDUHD úL V� VH VFKL H]H IRUPHOH GH XQG� vQ SXQFWHOH $� % úL & SHQWUX YL = 1 V; 
b) V� VH GHWHUPLQH H[SUHVLD LGHDO� D FDUDFWHULVWLFLL WHQVLXQH�IUHFYHQ �� 
c) V� VH GHWHUPLQH IUHFYHQ D SHQWUX FDUH QHOLQLDULWDWHD IUHFYHQ HL δf = 0,1 %; 
d) care este tensiunea rH]LGXDO� OD ERUQHOH FRQGHQVDWRUXOXL & GDF� UH]LVWHQ D FRPXWDWRUXOXL . vQ FRQGXF LH HVWH

RON = 100 Ω; 
e) DGPL kQG F� 7R úL 9R VXQW FRQVWDQWH V� VH FDOFXOH]H 5& DVWIHO vQFkW V� VH FRUHFWH]H QHOLQLDULWDWHD GHWHUPLQDW� GH

TR. 



PROBLEMA 8 

Microfonul condensator MC de capacitate C0 = 100 S) FX GLHOHFWULF DHU úL GLVWDQ D vQWUH DUP�WXUL G0 = 100 �m 
VXSRUW� R YDULD LH DUPRQLF� D SR]L LHL PHPEUDQHL ∆dV = 0,1 µP úL HVWH FRQHFWDW OD XQ DPSOLILFDWRU GH VDUFLQ�� $2�

&)� 5)� 0LFURIRQXO HVWH SRODUL]DW GH OD R VXUV� GH FXUHQt continuu E = 100 V. Se cere: 
a) V� VH FDOFXOH]H &) GDF� 92V = 1 VV; 
b) V� VH FDOFXOH]H 5) GDF� IUHFYHQ D OLPLW� IJ (-3 dB) = 10 Hz; 
c) FkW HVWH IOXFWXD LD DGPLVLELO� D VXUVHL GH SRODUL]DUH ∆( GDF� ]JRPRWXO DGPLV OD LHúLUH HVWH GH PD[LPXP �� mVV; 
d) FkW WUHEXLH V� ILe IB DO $2 GDF� RIVHWXO DGPLV OD LHúLUH HVWH 92D ≤1 V. 



PROBLEMA 9 

)RORVLQG GHWHFWRDUH PRQRDOWHUQDQ � WUDQVODWDWH V� VH

SURLHFWH]H XQ FLUFXLW FDUH V� DLE� FDUDFWHULVWLFD GH

WUDQVIHU GLQ ILJXU��  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

PROBLEMA 10 

Folosind detectoare monoalternDQ � WUDQVODWDWH V� VH

SURLHFWH]H XQ FLUFXLW FDUH V� DLE� FDUDFWHULVWLFD GH

WUDQVIHU GLQ ILJXU�� 



PROBLEMA 11 

ÌQ FLUFXLWXO GLQ ILJXU� $2 VH FRQVLGHU� LGHDO LDU

SHQWUX '=� úL '=�� LGHQWLFH� 9Z + VD = 10 V. 
Se cere: 
a) V� VH H[SOLFH FDOLWDWLY IXQF LRQDUHD� 
b) V� VH UHSUH]LQWH IRUPHOH GH XQG� YF�W� úL

vo(t); 
c) V� VH FDOFXOH]H IUHFYHQ D GH RVFLOD LH� IO. 

 

 

 

 

 

PROBLEMA 12 

&RQVLGHUkQG $2 GLQ FLUFXLW LGHDOH V� VH WUDVH]H FDUDFWHULVWLFLOH GH WUDQVIHU OD LHúLULOH� 
a) vo1(vi); 
b) vo2(vi); 
c) vo3(vi). 



PROBLEMA 13 

În circuitul din ILJXU� $2 HVWH LGHDO� 6H FHUH� 
a) V� VH WUDVH]H FDUDFWHULVWLFLOH GH WUDQVIHU OD LHúLUL YR��YL� úL

vo2(vi); 
b) pentru vi(t) = 1V × sin(ω × W� V� VH FDOFXOH]H YDORULOH

PHGLL GH FXUHQW FRQWLQXX OD FHOH GRX� LHúLUL� 
c) V� VH FRPSDUH UH]XOWDWHOH GH OD SXQFWXO b) cu redresorul 

(detector) inversor; cum ar putea fi decalat. 
 
 
 
 

PROBLEMA 14 

3HQWUX SXQWHD GH P�VXUDUH UH]LVWLY� FX XQ VLQJXU WUDGXFWRU

RT = R + ∆R se cere: 
a) H[SUHVLD WHQVLXQLL GH LHúLUH ∆V; 
b) H[SUHVLD VHQVLELOLW� LL SXQ LL 6� 
c) UHSUH]HQWDUHD JUDILF� D 6�δ); δ = ∆R/R; 
d) FDUH HVWH� vQ XOWLP� LQVWDQ �� FDX]D QHOLQLDULW� LL� 
e) GDF� δ = ��� V� VH GHWHUPLQH QHOLQLDULWDWHa SXQ LL� δS(%). 
 
 
 
 
 

PROBLEMA 15 

3HQWUX SXQWHD GH P�VXUDUH UH]LVWLY� FX XQ VLQJXU WUDGXFWRU

RT = R + ∆R se cere: 
f) H[SUHVLD WHQVLXQLL GH LHúLUH ∆V; 
g) expresia senVLELOLW� LL SXQ LL 6� 
h) UHSUH]HQWDUHD JUDILF� D 6�δ);δ = ∆R/R; 
i) FDUH HVWH� vQ XOWLP� LQVWDQ �� FDX]D QHOLQLDULW� LL� 
j) GDF� δ = ��� V� VH GHWHUPLQH QHOLQLDULWDWH SXQ LL� δS(%). 
 
 
 
 

PROBLEMA 16 

6H FRQVLGHU� FLUFXLWXO GH P�VXUDUH D GHSODV�ULL� [� FX XQ WUDGXFWRU 
SRWHQ LRPHWULF OLQLDU GH UH]LVWHQ � QRPLQDO� 53 FX XQ YROWPHWUX GH UH]LVWHQ �

RV. Se cere: 
a) V� VH J�VHDVF� H[SUHVLD WHQVLXQLL LQGLFDWH GH YROWPHWUXO 9V(x); 
b) V� VH UHSUH]LQWH JUDILF FDUDFWHULVWLFD VWDWLF�� 
c) V� VH J�VHDVF� QHOLQLDULWDWHD PD[LP� δV(%); 
d) GDF� ( = 10 V, RP = 100 kΩ cu neliniaritatea δP = 0.25 �� FkW WUHEXLH V�

ILH WHQVLXQHD QRPLQDO� D YROWPHWUXOXL� 9N� úL UH]LVWHQ D LQWHUQ� D DFHVWXLD�

59� DVWIHO vQFkW QHOLQLDULWDWHD FLUFXLWXOXL V� ILH PDL PLF� GHFkW D

SRWHQ LRPHWUXOXL� 



PROBLEMA 17 

Un amplificator dH FXUHQW DOWHUQDWLY HVWH FRQVWUXLW SULQ FRQHFWDUHD vQ FDVFDG� D Q HWDMH LGHQWLFH� ÌQ FRPSRQHQ D

HWDMHORU VH IRORVHVF $2 DYkQG FDUDFWHULVWLFD GH IUHFYHQ � I�U� UHDF LH ( )
Hz10

1

105

f
j

f
⋅+

=µ � 6� VH GHWHUPLQH QXP�UXO

GH HWDMH QHFHVDU GDF� OD DPSOLILFDUHD XQor semnale armonice în banda BS ∈ [200 Hz, 2 N+]@ HURDUHD GH IUHFYHQ � D

DPSOLILF�ULL εf ≤ 1 % si A0=104 . 

PROBLEMA 18 

ÌQ FRQYHUWRUXO ORJDULWPLF GLQ ILJXU� WUDQ]LVWRDUHOH 7� úL 7� VXQW WHUPRVWDWDWH OD WHPSHUDWXUD SHQWUX FDUH VT = 25 mV, 

au βF ≥ ��� úL� vQ limitele unei erori admisibile (1 %) T

BE
V

v

SC Ii e⋅=  pentru [ ]mA10nA,10∈Ci � 'DF� $2 VXQW

LGHDOH úL 95 = 2,5 V se cere: 
a) V� VH SURLHFWH]H FRQYHUWRUXO DVWIHO vQFkW V� DFFHSWH Y, ≤s 10 V; 
b) V� DLE� XQ IDFWRU GH FRQYHUVLH GH � 9�GHFDG� �GH WHQVLune); 
c) V� DLE� Y2 = 0V pentru vI = 10 mV; 
d) GDF� QX H[LVW� WHUPRVWDWDUH� FDUH GLQWUH 5� VDX 5� WUHEXLH V� FRQ LQ� XQ WHUPLVWRU FX FRHILFLHQW GH WHPSHUDWXU�

negativ. 

PROBLEMA 19 

În circuitul de 
HúDQWLRQDUH – memorare 
GLQ ILJXU�� $2 DX µ = 105, 
IOM = ±10 mA, 
IB = 2 nA, IID = 0,5 nA, 
SR = 5 V/µV úL UR = 100 Ω. 
&RPXWDWRDUHOH .�� .� úL

K3 sunt ideale din punct 
de vedere temporal dar au 
R UH]LVWHQ � vQ VWDUHD GH

FRQGXF LH� UON =  100 Ω. 
Se cere: 
a) presupunând K1, K2 

úL .� WUDQ]LVWRDUH FX

HIHFW GH FkPS FX SRDUW� MRQF LXQH FX FDQDO Q V� VH SUHFL]H]H SHQWUX FH YDORUL DOH Y& DX ORF UHJLPXULOH GH

HúDQWLRQDUH úL� UHVSHFWLY� GH PHPRUDUH� 
b) V� VH FDOFXOH]H WLPSXO GH DFKL]L LH� Waq� SHQWUX R HURDUH SUHVFULV�� GH H[HPSOX εaq ≤ 1 %; 
c) V� VH FDOFXOH]H HURDUHD GH PHPRUDUH vQ IXQF LH Ge timp, 'vO(t); 
d) cum se alege CM. 



 

PROBLEMA 20 

7HUPRUH]LVWHQ D GH SODWLQ� GLQ SXQWH

RT = 100 Ω × (1 + αθ ×∆ θ) unde 
αθ = 3,85 × 10–3 /oC are domeniul 
θ ∈ [0 oC, 500 o&@ úL R UH]LVWHQ � WHUPLF�

Rθ = 5 oC/W. Se cere: 
a) DGPL kQG OD H[WUHPLW� LOH GRPHQLXOXL

o erRDUH GH P�VXUDUH SULQ

VXSUDvQF�O]LUH ∆ θI ≤ 0,2 o& V� VH

GHWHUPLQH YDORDUHD PD[LP� SHQWUX (� 
b) V� VH GHWHUPLQH β pentru liniarizarea 

U�VSXQVXOXL� 
c) folosind un voltmetru ideal de 10 V 

V� VH GHWHUPLQH DPSOLILFDUHD QHFHVDU�

SHQWUX $0 SHQWUX D RE LQH XQ

termometru în domeniul RT; 
d) GDF� 57 VH FRQHFWHD]� OD SXQWH FX

ILUH GH FXSUX GH VHF LXQH $ = 0,5 mm2, de lungime l = 5 P úL ρCU = 1/56 ×Ω mm2
�P V� VH FDOFXOH]H HURULOH GH

RIVHW úL GH VHQVLELOLWDWH GDWRUDWH ILUHORU� 

PROBLEMA 21 

$2 GLQ ILJXU� DUH SDUDPHWULL µ → ∞, IB = 1 µA, 
VID = 5 P9� &RPXWDWRDUHOH SUHVXSXVH LGHDOH vúL VFKLPE�

VWDUHD FD vQ WDEHO GLQ VHFXQG� vQ VHFXQG�� 6� VH FDOFXOH]H

úL V� VH UHSUH]LQWH JUDILF Y2�W�� 
 

 0 ÷ 1 s 1 s ÷V 2 s 2 s ÷ 3 s 3 s ÷V 4 s 4 s ÷ 5 s 
K1 blocat blocat blocat blocat cond. 
K2 blocat cond. blocat blocat blocat 
K3 cond. blocat blocat blocat cond. 
K4 cond. cond. cond. blocat cond. 

 
 
 

 

PROBLEMA 22 

6H FRQVLGHU� $2 LGHDOH� 'DF�

vO1(0) = vO2(0) = 0 9 úL VH DSOLF� VHPQDOXO GLQ

ILJXU� V� VH FDOFXOH]H úL V� VH UHSUH]LQWH JUDILF

Y2��W� úL YO2(t). 
 
 
 
 
 
 

 



PROBLEMA 23 

6H FRQVLGHU� XQ WUDGXFWRU GH WHPSHUDWXU� UH]LVWLY FX VLOLFLX–Q D F�UXL FDUDFWHULVWLF� HVWH  
RT = RT0 × [1 + a × ∆θ + a × ∆θ2] , RT0 = RT(25oC) = 1 kΩ. Se cere: 
a) V� VH UHSUH]LQWH JUDILF SULQ FkWHYD SXQFWH vQ GRPHQLXO ∆θ ∈ [ –75 oC, +75  o&@ FDUDFWHULVWLFD GH WUDQVIHU GDF�

a = 7,8 × 10–3 1/o
& úL E = 1,84 × 10–5 1/(oC)2; 

b) V� VH FDOFXOH]H QHOLQLDULWDWHD UH]LVWHQ HL vQ GRPHQLXO SUHFL]DW úL YDORDUHD PD[LP� D DFHVWHLD� 
c) WUDGXFWRUXO VH OLQLDUL]HD]� SULQ FRQHFWDUHD vQ SDUDOHO D XQXL UH]LVWRU GH YDORDUH 5 DVWIHO vQFkW HURDUHD V� ILH QXO�

OD H[WUHPLW� LOH úL vQ PLMORFXO GRPHQLXOXL GH WHPSHUDWXU�� FkW UH]XOW� 5� 
d) FkW HVWH VF�GHUHD UHODWLY� GH VHQVLELOLWDWH� 
 

PROBLEMA 24 

6H FRQVLGHU� $2 LGHDOH�

'DF�

vO1(0) = vO2(0) = 0 9 úL VH

DSOLF� VHPQDOHOH GLQ ILJXU�

V� VH FDOFXOH]H úL V� VH

UHSUH]LQWH JUDILF Y2��W� úL

vO2(t). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PROBLEMA 25 

ÌQ FLUFXLWXO GLQ ILJXU� $2

VH FRQVLGHU� LGHDOH� '� úL

D2 au VD = 0,6 V iar 
'=� úL '=�� LGHQWLFH� DX

VZ = 9,4V. Se cere: 
a) V� VH H[SOLFH FDOLWDWLY

IXQF LRQDUHD� 
b) V� VH UHSUH]LQWH

grafic formele de 
XQG� Y2��W� úL

vO2(t); 
c) V� VH FDOFXOH]H

IUHFYHQ D GH RVFLOD LH

fo; 
d) cât este factorul de 

umplere la vO2. 



PROBLEMA 26 

ÌQ SXQWHD UH]LVWLY�� 57�� 57�� 57� úL 57�� GRX� GLQWUH UH]LVWHQ H VXQW WUDGXFWRDUHOH WHQVRPHWULFH 7� úL T2 montate 
SH IH HOH RSXVH DOH XQHL JULQ]L FDUH VH GHIRUPHD]� VXE DF LXQHD IRU HL )� $PSOLILFDWRDUHOH RSHUD LRQDOH $2� úL $2�

sunt considerate ideale. Se cere: 
a) V� VH VWDELOHDVF� SR]L LLOH 7� úL 7� vQ SXQWH DVWIHO vQFkW Y2 ≥ 0 V; 
b) V� VH H[SULPH Y2 IXQF LH GH HOHPHQWHOH VFKHPHL úL GH VHQVLELOLWDWHD WHQVRPHWUHORU .T ID � GH GHIRUPD LD UHODWLY�

ε = ∆l/l; 
c) cunoscând KT = 10, ER = 2,5 V, R1 = 5 kΩ, R2 = 1,25 kΩ úL ε = ±2 × 10–4

V� VH FDOFXOH]H 59 DVWIHO vQFkW

vO = 1 V; 
d) FXP WUHEXLH V� ILH 50& SHQWUX DPSOLILFDWRDUHOH RSHUD LRQDOH $2� úL $2��  
 

PROBLEMA 27 

&LUFXLWXO GLQ ILJXU� UHSUH]LQW� XQ WUDGXFWRU LQWHJUDW SHQWUX

P�VXUDUHD WHPSHUDWXULL DEVROXWH� $ULLOH WUDQ]LVWRDUHORU VXQW

VFDODWH FD vQ ILJXU�� 6H FHUH� 
a) FRQVLGHUkQG SHQWUX WRDWH WUDQ]LVWRDUHOH �QSQ úL SQS� DFHHDúL

dHQVLWDWH GH FXUHQW GH VDWXUD LH� MS� úL F� WRDWH WUDQ]LVWRDUHOH
IXQF LRQHD]� vQ ]RQD DFWLY� QRUPDO� LDU β0 = βF → ∞ V� VH
J�VHDVF� H[SUHVLD FXUHQWXOXL SULQ GLSRO� ,� 

b) FDUH HVWH YDORDUHD QRPLQDO� D WHQVLXQLL 9 SHQWUX R

IXQF LRQDUH FD OD SXQFWXO �D�� 
c) V� VH GHtermine RE astfel încât sensibilitatea traductorului 

V� ILH 6 = 1 µA/K. 



PROBLEMA 28 
 

ÌQ ILJXU� HVWH UHSUH]HQWDW XQ FLUFXLW SHQWUX P�VXUDUHD WHPSHUDWXULL FX WHUPRFXSOH ILHU–FRQVWDQWDQ I�U� WHUPRVWDWDUHD

sudurii reci, θ5� FDUH SRDWH XUP�ULL YDULD LLOH WHPSeraturii ambiante, θR = θ$� 9DULD LLOH WHPSHUDWXULL DPELDQWH VXQW

P�VXUDWH FX WUDGXFWRUXO LQWHJUDW $'��� FDUH� SRODUL]DW FX R WHQVLXQH PLQLP� GH � 9 JHQHUHD]� XQ FXUHQW

ITR [µA] = S × T >.@ úL� FRQHFWDW FD vQ ILJXU�� SRDWH DVLJXUD FRPSHQVDUHD YDULD LLORU GH WHPSHUDWXU� OD VXGXUD UHFH�

6H SUHFL]HD]� FD 6+7 vQVHDPQ� úXQWXUL WHUPLFH� $ = 105 Ω/RG iar termocuplul are sensibilitatea STC = 53 µV/oC. Se 
cere: 
a) V� VH H[SOLFH SULQFLSLXO FRPSHQV�ULL� 
b) V� VH GHWHUPLQH 5$ úL 5% úWLLQG F� Y2��

oC) = 0 V; 
c) V� VH GHWHUPLQH 5* GDF� VH FHUH XQ WHUPRPHWUX vQ GRPHQLXO >�

oC, 100oC] folosind un voltmetru cu domeniul 
[0 V, 1 V]. 

 

PROBLEMA 29 

ÌQ FLUFXLWXO GLQ ILJXU� VH FRQVLGHU� $2 LGHDO� 6H FHUH� 
a) V� VH H[SULPH Y2 = f(vI, α); α ∈ [0, 1]; 
b) V� VH UHSUH]LQWH JUDILF FDUDFWHULVWLFD GH WUDQsfer pentru 

α = 0, α = ��� úL α = 1; 
c) GDF� Y,�W� = 1V × sin(2 × π × 103 +]� V� VH UHSUH]LQWH

vO(t) pentru α = ��� úL α = 3/4. 
 

VREF=2,5V 



PROBLEMA 30 

3HQWUX DPSOLILFDWRUXO GLIHUHQ LDO GLQ ILJXU� VH FHUH� 
a) H[SUHVLD Y2 GDF� $2 VXQW LGHDOH� 

b) FXQRVFkQG F�
vI2vI1

vO
AV −

= WUHEXLH PRGLILFDW� vQ GRPHQLXO

[20,  ���@ V� VH GHWHUPLQH GRPHQLXO YDULD LHL SHQWUX 59� 
c) GDF� VH LPSXQH YDORDUHD PD[LP� D FXUHQWXOXL vQWUH LHúLULOH

amplificatoarelor IOO = ±0,1 mA, corespunzând tensiunii de iesire 
maxime VOM = ±14 9 V� VH FDOFXOH]H UH]LVWHQ HOH GLQ FLUFXLW� 

 

PROBLEMA 31 

Se cunosc pentru AO: 
VID = 2 mV, IB = 0,2 µA, 
IID = 50 nA. Se cere: 
a) FRQVLGHUkQG $2 LGHDOH V�

se determine expresia vO; 
b) UHOD LD QHFHVDU� vQWUH

UH]LVWHQ H SHQWUX

IXQF LRQDUHD FLUFXLWXOXL FD

DPSOLILFDWRU GLIHUHQ LDO� 
c) dac� $V = vO/∆vI = 100 

V� VH GHWHUPLQH OLPLWHOH

SHQWUX UH]LVWHQ H GDF� VH

impune decalajul maxim 

OD LHúLUH V0,5VOD ≤ . 

 
 
 
 
 
 
 
 

PROBLEMA 32 

3HQWUX DPSOLILFDWRUXO GLIHUHQ LDO GLQ ILJXU� VH FHUH� 
a) H[SUHVLD Y2 GDF� $2 HVWH LGHDO� 
b) GDF� VH LPSXQH LPSHGDQ D GH LQWUDUH GLIHUHQ LDO�

ZIND ≥ 100 kΩ úL $9 = vO/(vI1 – vI2) ∈ [10, ���@ V�
VH FDOFXOH]H 5�� 5� úL 5� GDF� 59 HVWH GH PD[LPXP

1kΩ; 
c) FDUH HVWH YDORDUHD PLQLP� D 59� 
d) GDF� 9ID = 2 P9 úL ,ID = 50 Q$ V� VH FDOFXOH]H

GHFDODMXO PD[LP OD LHúLUH 9OD. 



PROBLEMA 33 

ÌQ DPSOLILFDWRUXO GH P�VXUDUH GLQ ILJXU� $2 HVWH

LGHDO LDU 7� úL 7� DX β → ∞. Se cere: 
a) V� VH LGHQWLILFH LQWU�ULOH vQ $2� 
b) V� VH J�VHDVF� H[SUHVLD Y2� 
c) GDF� VH FXQRVF WHQVLXQHD PD[LP� GH LQWUDUH

VIM = 10 V, V+ = +15 9 úL ,( = 1 P$ V� VH

calculeze RC; 
d) cum VH SRW UHDOL]D WUDQ]LVWRDUHOH 7� úL 7� FX

β → ∞. 
 
 
 
 
 
 
 
 
 
 
 

PROBLEMA 34 

6H FRQVLGHU� FLUFXLWXO VXPDWRU GLQ ILJXU�� 6H FHUH� 
a) SUHVXSXQkQG $2 LGHDO V� VH J�VHDVF� UHOD LLOH QHFHVDUH

SHQWUX UH]LVWHQ H DVWIHO vQFkW  
vO = – 10 × vI1 + 5 × vI2 + 4 × vI3 + 2 × vI4; 

b) GDF� VH GDX 9ID = 2 P9 úL ,ID = 0,2 P$ úL VH LPSXQH

GHFDODMXO PD[LP OD LHúLUH V0,5VOD ≤ V� VH

dimensioneze R1 – 5) SHQWUX LPSHGDQ H GH LQWUDUH

maxime; 
3UHVXSXQkQG F� Y,� = vI2 = vI3 = vI4 = 1 V se cere: 
c) cât este vO la întreruperea sursei vI1; 
d) cât este vO la întreruperea sursei vI2. 
 
 



PROBLEMA 35 

ÌQ ILJXU� HVWH UHSUH]HQWDW XQ FLUFXLW GH P�VXUDUH SHQWUX XQ WUDGXFWRU UH]LVWLY� 57 = R × (1 + δ), cu liniarizarea 
caracteristicii cu ajutorul unui multiplicator având caracteristica: 
 (vx1 – vx2) × (vy1 – vy2) = 10 V × (vz1 – vz2) 
6H FRQVLGHU� LPSHGDQ H GH LQWUDUH LQILQLWH OD LQWU�ULOH PXOWLSOLFDWRUXOXL FD úL OD LQWU�ULOH DPSOLILFDWRUXOXL GH P�VXUDUH

AM de amplificare AV. Se cere: 
a) V� VH J�VHDVF� H[SUHVLD Y2$� 
b) V� VH J�VHDVF� H[SUHVLD Y2� 
c) V� VH J�VHDVF� SR]L LD UHODWLY� D FXUVRUXOXL� β, pentru liniarizarea expresiei vO = f(δ� úL IRUPD OLQLDUL]DW� D

acesteia. 

PROBLEMA 36 

Considerând AO ideal cu un 
FXUHQW GH LHúLUH PD[LP

IOM = ±14 mA se cere: 
a) V� VH LGHQWLILFH LQWU�ULOH

AO; 
b) FDUH HVWH UROXO 7� úL 7�� 
c) expresia curentului 

IL = f(…); 
d) V� VH GLPHQVLRQH]H

elementele circuitului astfel 
încât unei tensiuni de 
intrare în domeniul [0 V, 
10 9@ V�-L FRUHVSXQG� XQ

IL în domeniul 
[4 mA, 20 mA] în 
FRQGL LLOH vQ FDUH VH GLVSXQH

GH R UHIHULQ � GH WHQVLXQH

VR = ±2,5 V. 
 



PROBLEMA 37 

&LUFXLWXOXL GLQ ILJXUD GH VXV L VH DSOLF� VHPQDOXO GLQ ILJXUD GH MRV� 6H FHUH� 
a) V� VH UHSUH]LQWH FDUDFWHULVWLFD GH WUDQVIHU Y2 = I�Y,�� V� VH LQGLFH FULWHULLOH GH DOHJHUH SHQWUX 5� úL 5�� 
b) V� VH UHSUH]LQWH Y��W� úL Y2�W�� 
c) V� VH FDOFXOH]H YDORDUHD LQGLFDW� GH XQ YROWPHWUX PDJQHWRHOHFWULF FRQHFWDW� UHVSHFWLY� vQ QRGXULOH Y,� Y� úL Y2�  
 

PROBLEMA 38 

&LUFXLWXO GLQ ILJXU� JHQHUHD]� GRX� WHQVLXQL GH

UHIHULQ � 92� úL 92� SRUQLQG GH OD R GLRG� GH UHIHULQ �

de tensiune VR = 1,25 9 SRODUL]DW� OD XQ FXUHQW 
ID = 2 mA. Se cere: 
a) FRQVLGHUkQG $2 LGHDO V� VH GHWHUPLQH 92� úL

VO2; 
b) FDUH GLQWUH FHOH GRX� LHúLUL HVWH PDL DSURDSH GH R

VXUV� LGHDO� GH WHQVLXQH� 
c) FDUH HVWH UROXO 5�� 5� úL '� 
d) V� VH FDOFXOH]H 53� 



PROBLEMA 39 

ÌQ ILJXU� HVWH UHSUH]HQWDW XQ FLUFXLW GH P�VXUare 
cu punte pentru un traductor rezistiv, 
RT = R × (1 + ∆m × Sm). Se cere: 
a) V� VH LGHQWLILFH LQWU�ULOH $2� 
b) FXP VH H[FLW� SXQWHD GH P�VXUDUH� vQ

tensiune sau în curent; 
c) GDF� β ∈ [0, �@ V� VH H[SULPH Y2 SHQWUX

β = 0; 
d) V� VH GHWHUPLQH YDORDUHD OXL β úL H[SUHVLa 

Y2 SHQWUX OLQLDUL]DUHD U�VSXQVXOXL ID � GH

YDULD LD UHODWLY� δR = ∆R/R. 
 

PROBLEMA 40 
3XQWHD DFWLY� GLQ ILJXU� FXSULQGH GRX�

traductoare rezistive, RT1 cu ∆R > � úL
RT2 cu ∆R < 0 egale în modul. Se cere: 
a) V� VH LGHQWLILFH LQWU�ULOH vQ $2�� 
b) V� VH J�VHDVF� expresia tensiunii vO; 
c) FRQVLGHUkQG SXQWHD OD HFKLOLEUX úL

SHQWUX GHYLD LL ∆R/R << � V� VH

GHWHUPLQH FXUHQWXO GH H[FLWD LH , vQ

YHGHUHD XQHL VHQVLELOLW� L PD[LPH

GDF� SXWHUHD GLVLSDW� DGPLVLELO� SH

traductor este PDAT = 0,1 W. 

PROBLEMA 41 

Dispunând de: 
- un tUDGXFWRU GH WHPSHUDWXU� LQWHJUDW FX LHúLUH vQ FXUHQW SURSRU LRQDO FX WHPSHUDWXUD DEVROXW� GH VHQVLELOLWDWH

1 µ$�. SHQWUX D F�UXL SRODUL]DUH VH FHUH R WHQVLXQH 9P ≥ 2 V; 
- XQ GLSRO VWDELOL]DWRU GH WHQVLXQH GH UHIHULQ � 9R = 2,5 9 SHQWUX D F�UXL SRODUL]DUH VH cere un curent IP ≥ 2 mA; 
- R UH]LVWHQ � GH SUHFL]LH 5S = 1kΩ; 
- XQ DPSOLILFDWRU GH P�VXUDUH FX DPSOLILFDUHD $V = 104 Ω/RG úL 
- un voltmetru cu domeniul 1 V 
V� VH SURLHFWH]H XQ WHUPRPHWUX SHQWUX θ ∈ [0 oC, 100 oC]. 

PROBLEMA 42 

Fotodioda FD având o sensibilitate SF = 0,1 µ$�O[ HVWH FRQHFWDW� OD
XQ DPSOLILFDWRU SULQ WUDQVLPSHGDQ �� 6H FHUH� 
a) FDUH HVWH UHJLPXO GH IXQF LRQDUH DO )'� 
b) FDUH HVWH LPSHGDQ D GH WUDQVIHU =T; 
c) V� VH GLPHQVLRQH]H UH]LVWHQ HOH DVWIHO vQFkW VHQVLELOLWDWHD

circuitului SC = 5 V/200 lux; 
d) GXS� FH FUiteriu se alege AO. 



PROBLEMA 43 

6H FRQVLGHU� $2 LGHDO�

Multiplicatorul M are caracteristica 

V10

vyvx
vOM

×= úL GRPHQLLOH LGHQWLFH

SHQWUX P�ULPLOH GH LQWUDUH� UHVSHFWLY

LHúLUH� Y[� vy ∈ [–10 V, +10 V], 
vO ∈ [–10 V, +10 V]. Se cere: 
a) V� VH J�VHDVF� Hxpresia 

DPSOLILF�ULL vQ FXUHQW DOWHUQDWLY

AV = Vo/Vi; 
b) V� VH H[SOLFH IXQF LD FLUFXLWXOXL úL

DSOLFD LLOH� 
c) FDUH HVWH IUHFYHQ D GH W�LHUH

PD[LP�� 

PROBLEMA 44 

6H FRQVLGHU� $2 LGHDO�

0XOWLSOLFDWRDUHOH 0� úL

M2 au domeniul de 
tensiuni de intrare 
vx, vy ∈ 
 [-10 V, +10 V], 
domeniul tensiunii de 
LHúLUH YR ∈  
[–10 V, +10 9@ úL
caracteristica 

V10

vyvx
vOM

×
=  . Se 

cere: 
a) V� VH DUDWH F� FLUFXLWXO P�VRDU� YDORDUHD HIHFWLY� D WHQVLXQLL GH LQWUDUH� 
b) GLQ FH FRQVLGHUHQWH VH DOHJ 5 úL &� 
c) SUHVXSXQkQG F� FHOH GRX�

multiplicatoare au sensibilitatea 

UHJODELO� ( )VS

vyvx
vOM

×
= úL F� OD LQWUDUH

VH DSOLF� XQ VHPQDO GUHSWXQJKLXODU FX

IDFWRU GH XPSOHUH ���� GH R VLQJXU�

SRODULWDWH D F�UXL YDORDUH HIHFWLY� HVWH

10 Vef V� VH SURLHFWH]H FLUFXLWXO DVWIHO

încât vO = 10 Vcc. 

PROBLEMA 45 

Pentru sursa de curent Howland modificat 
din figura de sus se cere: 
a) V� VH LGHQWLILFH LQWU�ULOH vQ $2� 
b) V� VH J�VHDVF� H[SUHVLD FXUHQWXOXL SULQ

VDUFLQ�� ,/� 
c) GDF� 56 = 100 Ω úL GLVSXQHP GH R

WHQVLXQH GH UHIHULQ � 95 = –2 9 V� VH

proiecteze circuitul pentru o 
FDUDFWHULVWLF� GH WUDQVIHU FD vQ ILJXUD GH

jos. 


