SEMICONDUCTOR ELECTRONICS - SET 1

1. What is the resistivity range of a semiconductor?

rdaTes B gfaruear it fHAT F24r g2
(a) 10°to0 10# Qm /10 & 1078 Om

(b) 102 t0 105 Qm /103 & 1075 Qm
(c)10€t0 107 Qm /105 & 107 Qm

(d) 108 to 10 Om / 103 & 10™ Qm

2. Which element is NOT a semiconductor?
FieT |1 deq rdATEF AE &2

(a) Silicon / T&ferTaT

(b) Germanium / STHfATH

(c) Carbon / &TseT

(d) Copper / draT

3. The energy gap in germanium is approximately:
STHfATH F FSAT HRTA FATHT §:

(a) 0.67 eV

(b) 1.1 eV

(c)1.43 eV
(d) 2.2 eV

4. In an N-type semiconductor, majority charge carriers are:
m—mﬂmﬁ,w AT aAEH BT ?:

(a) Electrons / E?IT:I—EA:IJF-T

(b) Holes / 8ol

(c) Both equally / T AT &7 &

(d) Protons / WcTeT

5. When a pure semiconductor is doped with a pentavalent impurity, it becomes:

9 TF SN IJHAaF F GHEAderE IREA & 3afAfAT frar omar 8, at aw 9



T &

(a) P-type / 9-CTST
(b) N-type / Tel-CIST
(c) Insulator/w
(d) Conductor / dTeleh

6. In a P-type semiconductor, the acceptor energy level is:
fl-erzg rtaras A, T FaT TR T 8

(a) Just below conduction band / dTelel ds & 8 A
(b) Just above valence band / AT d88 & & I

(c) Midway between bands / 83T & &7 I&T &

(d) In conduction band / TTeleT d5 &

7. A PN junction diode conducts when it is:

& v SiF STAIS ATl AT § o9 I§ il o
(a) Forward biased / 3731 31f&eTfcy

(b) Reverse biased / 99 3fAATT

(c) Unbiased / IATHAT

(d) Both (a) and (b) / @I (a) 3R (b)

8. The depletion layer in a PN junction consists of:
et SiFeeT # 3HqeTT Ra 7 S &

(a) Only electrons / Fadl $<3|¢§To-|

(b) Only holes / hael gleT

(c) Immobile ions / TR 31T

(d) Mobile charge carriers / ITTaefier 37Aer ags

9. The width of depletion layer in a PN junction diode:
floe S SRS & 98Ty g A1 GlsE:

(a) Increases in forward bias / 37T JfFafa & gear %’
(b) Decreases in forward bias / 319 JFAfa & gedr %L



(c) Remains same in both biases/a’IFIT gfdafaay & A= %Fﬁ %
(d) None of these/sﬂﬁ' o Elflé; Tl

10. The knee voltage for silicon diode is approximately:

s s@E & Qv & e T &

(a)0.3V
(b) 0.7 V
(c)1.1V
(d) 1.5V

11. Zener diode is used for:

AT SRNE gANT R Srar §:

(a) Rectification / fgseaor & forw

(b) Amplification / ¥a¥<T & fow

(c) Voltage regulation / dlcesl @IHT & foT

(d) Detection /W@?—T & forw

12. In a half-wave rectifier, the diode conducts during:
I T fEsedil &, ST 9T FIAT &

(a) Positive half cycle / &IATcHe 378 Tsh & aRTeT
(b) Negative half cycle / FUTIcHe 318 T & SRI
(c) Both half cycles / @l=it 3787 Tehl & ST

(d) None of these / 8T & IS sTal

13. The ripple frequency in a full-wave rectifier with 50 Hz AC input is:

50 Hz AC fader arar qot aer fesesrdt # afaer amgfar el &
(a) 25 Hz

(b) 50 Hz

(c) 100 Hz

(d) 200 Hz

14. A transistor has:
afaee & 8 &
(a) 2 PN junctions / 2 90T STeRRIeT



(b) 3 PN junctions / 3 TUsT &l

(c) 1 PN junction / 1 91T SiereleT

(d) No PN junction/EIflé' dIUeT Sl oTgl
15. In a transistor, the base is:

giforeel #, 99 giar &

(a) Lightly doped / goehl 3TTfATAT

(b) Heavily doped / $TRT 39fATST

(c) Moderately doped / H#EIH 39fATAT
(d) Not doped / 3afAfAa ¢

16. The relation between a and B of a transistor is:
gifoeeX & o 3R p&F & waw &

(a) B=a/(1-a)
(b) o =B/(1+B)
(c) B=a/(1+a)

(d) Both (a) and (b) / =TT (a) 3R (b)

17. In common emitter configuration, the input signal is applied between:
3AfAss Ichers e #, e Reaer semar s §:

(a) Base and emitter / 9& 3R 3cdois & &

(b) Base and collector / 88 3R Hamgs & s

(c) Emitter and collector / 3c8oieh 3R Tamgs & &

(d) None of these/s?ﬂff a Elflé Tl

18. The current gain in common base configuration is:
3gfass TR eIy & 4RT anr g 8

(a) Lessthan1/1® &H

(b) Greaterthan 1 /1 ¥ 318+

(c)Equalto 1/ 1% STeT

(d) Greater than 100 / 100 & 318



19. For a transistor, |_E =1_B + |_C. This relation is based on:
gifoieel & AT, I_E=1_B+I1_Cl I§ T e &

(a) Ohm's law / 3TH & [T W

(b) Kirchhoff's current law / fr@T® & 4T 399 W

(c) Kirchhoff's voltage law / f@T® & dlecsl @IH WX

(d) Gauss's Iaw/TﬁF & aE W

20. Which configuration gives both voltage and current gain?

Fie w1 e et st amr T & anr &ar 82
(a) Common base / 39ITASS 3TUR

(b) Common emitter / 3ATASS 3cToieh

(c) Common collector / 3HATASS TITEH

(d) All of these / & &Y

21. A NOT gate is also called:
TH NOT AT &Y Hgl AT &

(a) AND gate / AND 3I€
(b) OR gate / OR e
(c) Inverter/sﬁlﬁ

(d) NAND gate / NAND 3I€

22. The output of NAND gate is 0 when:
NAND 31T &1 faee 0glar & =

(a) All inputs are 0 / T faaer og

(b) All inputs are 1 / Tt faaer 18

(c) Any inputis 1/ 1S off fAder 18

(d) Any inputis0 /1S & fAder 0§

23. The Boolean expression for OR gate is:
orR¥AT & AT gfaaer =ueis &

(a) Y=AB
(b) Y =A+B



(c)Y=A
(d)Y=AEDB

24. Which gate is called universal gate?

fFE 9T # aEfF AT Far Sar §?
(a) AND

(b) OR

(c) NAND

(d) NOT

25. The output of AND gate is 1 when:

AND A€ &1 e 18T § o«

(a) All inputs are 1 / #T faaer 18

(b) Any inputis 1 /1S o A3 1§

(c) Any input is O/Hﬁg o Aar o

(d) All inputs are 0 / T3t faaer o

26. In intrinsic semiconductor, the number of electrons equals the number of holes because:
sasta FeTE #, sl 1 e e f1 wEd & W e & it
(a) Of thermal generation / FSHIT Slelo] % HROT

(b) Of recombination /WGIH % HROT

(c) Both (a) and (b) / @IAT (a) 3iR (b)

(d) None of these/s?ﬂff a Elflé Tl

27. The mobility of electrons in a semiconductor:

rdaTes # g it afaefiearn

(a) Increases with temperature / dT9HTeT & T Jedr ?’

(b) Decreases with temperature / dT9HTT & T TedT g

(c) Independent of temperature / ATIHTA & TadT gidl %
(d) First increases then decreases/qﬁ gadr %’ Y gedr a'

28. The resistivity of a semiconductor decreases with temperature because:

T 1 YfaRIUSdT dI9AT & AT "ed § Fai:
(a) Carrier concentration increases / dlgeh HigdT Sl %



(b) Carrier mobility increases / aTgeh ITTARMSIAT S&al &
(c) Both (a) and (b) / @t () HR (b)

(d) None of these / 8T & IS sTal

29. LED emits light when:

LED Y&TeT 3cdfold Fadl § e

(a) Forward biased / 3731 31f#=Tfr &F

(b) Reverse biased / 9T AT &

(c) Unbiased / 37T &l

(d) Both (a) and (b) / @Il (a) 3R (b)

30. Which material is used in making solar cells?
¥R dq g F T @1 gerd g @ar 2
(a) Silicon / &I

(b) Germanium / STH{AZH

(c) Gallium arsenide / foras Hﬁ?-l'l??—s'

(d) All of these / & &Y

31. In a photodiode, the reverse current increases with light intensity because:
YHhIer SIS &, Y1l figdr & 1T 9l 4RT dodt § F9ife:
(a) More electron-hole pairs are generated / ¥+ $<>\1¢;,Ta1-5\|01 gIH STfed B)IFT %

(b) Mobility increases / ITfaferdr sedr &
(c) Temperature increases / d9HTA dGdl %’

(d) Resistance decreases / 9TaRIeT gedT &

32. Which of these is an optoelectronic device?

g9 ¥ FIT W1 wFRIASga I B2
(a) LED

(b) Photodiode

(c) Solar cell

(d) All of these / & T



33. The barrier potential of a silicon PN junction is about:

s v SFereT &1 36EAY [FHa o9 ¢

(a)0.3V
(b) 0.7 V
(c)1.1V
(d) 1.5V

34. In a common emitter amplifier, the phase difference between input and output is:

3YfAss 3Icuole yad® H, Ay 3R A9w & dfiw war aw gar §:
(a) 0°

(b) 90°

(c) 180°

(d) 270°

35. The main advantage of a full-wave rectifier over half-wave rectifier is:
e i Reewrlt w gt alor Reewrlt 1 qE7 anr

(a) Higher efficiency / 3Td G&Tdl

(b) Lower ripple factor / & alfaeT ?TTIW

(c) Both (a) and (b) / @IAT (a) 3iR (b)

(d) None of these/s?ﬂfi' a Elflé Tl

36. The process of adding impurities to a pure semiconductor is called:
IEY IeaTeF A el e F gfFAT FEard @

(a) Doping / 3T9TA=OT

(b) Rectification / T¢SeahIoT

(c) Amplification / gaeeT

(d) Modulation /HUE\'ZISQFT

37. Which impurity is used for making P-type semiconductor?

di-zre9 stared o= & v S @ snef ygE @ &
(a) Arsenic / 3@

(b) Antimony / TEIHaT

(c) Phosphorus / BIERIRY

(d) Boron / SRTeT



38. The number of valence electrons in a semiconductor is:
T # FAIShdT Seigcidl I T&AT gidl §:

(a)1

(b) 2

(c)4

(d) 8

39. In a semiconductor, at absolute zero temperature:

IefaTers #, WA YT A9 9T
(a) Valence band is completely filled /G d3 ?\UﬁT—TI T BT %’
(b) Conduction band is completely empty / dTeleT ds CI;USIHI Grell ardr %’

(c) Semiconductor acts as insulator / 37¢T=ITelh $dlelh $r WE FRT AT g
(d) All of these / & &Y

40. In a transistor, I_C =95 mA and I_B =5 mA. The emitter current is:

gifaEeT &, 1_C=95mA 3R I_B=5mAl 3cHsI% 4RI §:
(a) 90 mA

(b) 100 mA

(c) 105 mA

(d) 190 mA

41. For a transistor, a = 0.98. The value of B is:
Tifoeey & AT, o =0.981 BFHT A &

(a) 49

(b) 98

(c)4.9

(d)9.8

42. In common emitter configuration, the output characteristics show the relation between:
3N Icuoid Qe &, Peta srffresror g §:

(a)|_BandV_BE/I_B 3R V_BE®F &g &Y

(b)1_CandV_CE/1_C3R V_CE®F & gey

(c)l_EandV _CE/I_E3IR V CEd &fig gey

(d)1_CandV_BE/I C3iR v BE® &fiT ey



43. A transistor can be used as an amplifier when:

TfoFel A yad® & & H ygFa Far o gar § I«

(a) Emitter-base junction is forward biased / 3cHoeh-3TUR A 3737 3RS &
(b) Collector-base junction is reverse biased / HATEH-3TUR ST 9T fHAd &r
(c) Both (a) and (b) / @laT (a) 31X (b)

(d) None of these/s?ﬂff a Elflé Tl

44. The voltage gain of an amplifier is 50. If input voltage is 20 mV, output voltage is:

TH Yqtih &1 dlecsT o3 50 81 Ife fAaer aieesr 20 mv g, a st alee &:
(a)1vVv
(b) 2.5V
(c) 1.5V
(d)2V

45. Which logic gate gives output 1 only when all inputs are 0?

FieT AT diford Ac AT 15aer T a1 & s9 it @aer o d?
(a) AND

(b) OR

(c) NAND

(d) NOR

46. The Boolean expression Y = A-B represents:
gfoaer sae® v = A-B AERT FIT B

(a) AND gate / AND 3I€

(b) OR gate / OR e

(c) NOT gate / NOT 3I€

(d) NAND gate / NAND 3I€

47. The depletion layer width increases with:
HGETT W HY Tl aed ¥

(a) Forward bias / 3737 3@ & 1Y

(b) Reverse bias / 9T 3IfRATT & T

(c) Doping concentration / 3ITHAOT Higdl & 9y
(d) Temperature / dT9HATT o FTYT



48. In an NPN transistor, the majority carriers in the base region are:
TAdiTe gifSieet &, YR &9 # Tgaeds S e ¢

(a) Electrons / Selareiel

(b) Holes / 8ol

(c) Both / &1AT

(d) None / IS T8

49. The ratio I_C/I_E for a transistor is called:

gifoeeY & T 3T 1_C/I_E FgTaT &

(a)a

(b) B

(c)v
(d) 6

50. Which device converts AC to DC?

Fi @ IFa acH e aRafda w2
(a) Amplifier / 9T

(b) Rectifier / fgSeaRY

(c) Oscillator / gifer T

(d) Modulator / HUB?ZI?IET

ANSWERS FOR SET 1:
1. b (1073to 107° Om is typical for semiconductors)
2. d (Copper is a conductor, not semiconductor)
3. a(Ge:0.67eV,Si:1.1eV, GaAs: 1.43 eV)
4. a (Electrons are majority carriers in N-type)
5. b (Pentavalent impurity gives N-type)
6. b (Acceptor level just above valence band)
7. a(Diode conducts in forward bias)

8. c (Depletion layer has immobile ions)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

b (Decreases in forward bias, increases in reverse bias)
b (Si: 0.7V, Ge: 0.3V)

¢ (Voltage regulation - breakdown region)

a (Diode conducts during positive half cycle)

¢ (Full-wave: f_ripple = 2f input = 100 Hz)

a (2 PN junctions: emitter-base and collector-base)

a (Base is lightly doped for transistor action)

d (Both relations are correct: B = a/(1-a), a = B/(1+B))
a (Input between base and emitter)
a(a=1_C/l_E<1,typically 0.95-0.99)

b (Kirchhoff's current law at transistor junction)

b (Common emitter gives both voltage and current gain)

. ¢ (NOT gate is an inverter)

b (NAND gives 0 only when all inputs are 1)
b (Y = A+B for OR gate)
¢ (NAND and NOR are universal gates)

a (AND gives 1 only when all inputs are 1)

¢ (Thermal generation creates pairs, recombination maintains balance)

b (Mobility decreases due to increased lattice scattering)

a (Main reason: carrier concentration increases exponentially)

a (LED emits in forward bias due to recombination)
a (Silicon is most common for solar cells)

a (More light = more electron-hole pairs = more current)
d (All are optoelectronic devices)

b (Si: 0.7V, Ge: 0.3V barrier potential)

¢ (180° phase shift in common emitter)



35.

36.

37.

38.

39.

40.

41

42.

43.

44.

45.

46.

47.

48.

49.

50.

¢ (Higher efficiency and lower ripple factor)

a (Process is called doping)

d (Boron - trivalent impurity for P-type)

¢ (4 valence electrons - Group IV elements)

d (At OK, semiconductor behaves as insulator)

b(LE=1_C+1_B=95+5=100mA)

.a(B=a/(1-a) =0.98/0.02 = 49)

b (Output characteristics: |_C vs V_CE for different |_B)

c (EB forward biased, CB reverse biased for active mode)
a(A_v=V_out/V_in = V_out=50x20mV = 1000mV = 1V)
d (NOR gives 1 only when all inputs are 0)

a (Y =A-Bis AND gate)

b (Reverse bias widens depletion layer)

b (In NPN, base is P-type, so holes are majority)
a(a=1_C/I_E)

b (Rectifier converts AC to DC)



