SEMICONDUCTOR ELECTRONICS - SET 4

1. Which element is commonly used as a semiconductor?
FIT AT dcd FATIT: HATeF & T F IgFd i g2
(a) Copper / dTsT

(b) Silicon / f&fereplaT

(c) Silver / T

(d) Gold / GY=TT

2. The energy gap in silicon at room temperature is:

FM & aAe | RAfdwa & Fa sawa &

(a) 0.67 eV

(b) 1.1 eV

(c)1.43 eV
(d) 2.2 eV

3. In an N-type semiconductor, the minority carriers are:
TA-CI3Y HaTaF A, HequEds dags ad o

(a) Electrons / Selaretel

(b) Holes / &TT

(c) Both equally / Gt HTT & &

(d) None / 1§ g1

4. When a pure semiconductor is heated, its resistance:

9 UE e FtETdE Ft e R S B, s gfad:
(a) Increases / dadT %

(b) Decreases / TTedT &

(c) Remains same / THTT IgdT &

(d) First increases then decreases / 9gel dadTl % Y "ear %

5. The depletion layer in a PN junction diode has:

foaT SFT SIS F 3989 R & 8 &



(a) Only electrons / ddl Soldeled

(b) Only holes / hael glel

(c) Immobile ions / TR 3=

(d) Mobile charge carriers / ITTaefiel AT aEgH
6. In reverse bias, the width of depletion layer:
T FAfFATY A, rgawr wRa A FlsE:

(a) Increases / S&dl %’

(b) Decreases / Teay &

(c) Remains same / THTT IgdT &

(d) Becomes zero / [ RIS

7. The knee voltage for germanium diode is about:

FHRATH s & Qv & e T €

(a)0.2V
(b) 0.3V
(c)0.7V
(d)1.0Vv

8. A Zener diode is used for:

AT SRE 9T fRAT e §:

(a) Rectification / fgseaor & forw

(b) Amplification / ¥a¥eT & forw

(c) Voltage regulation / dlcesl @IHT & foT

(d) Detection /W@?—T & forw

9. In a half-wave rectifier, the diode conducts during:
Y T Reearl #, 3™ aras Far §:

(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




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

50 Hz AC 3T arer 3reh aer fesearlt F a¥fdrr mgfar &)t &

(a) 25 Hz
(b) 50 Hz
(c) 100 Hz
(d) 200 Hz

11. A transistor has:

gforee # 9 &

(a) 2 PN junctions / 2 90T STeFRrT

(b) 3 PN junctions / 3 90T SareTel

(c) 1 PN junction / 1 9T SiereleT

(d) No PN junction / 15 WITT SRl g1

12. In a transistor, the base is:

cifaeey &, 39 g &

(a) Lightly doped / ot 39TAET

(b) Heavily doped / HRY 39fAST

(c) Moderately doped / HEIH 39fATAT

(d) Not doped / 3T9fATAT =T8T

13. The relation between a and B of a transistor is:
gifoee & a3k p&F fiw waw &

(a) B=0a/(1-a)

(b) o = B/(1+B)

(c) Both (a) and (b) / @t (a) HR (b)

(d) B = o/(1+a)

14. In common emitter configuration, the input signal is applied between:
Fgfass 3caote e #, e Reae demm arar §:
(a) Base and emitter / 9& 3R 3cdois & i

(b) Base and collector / S 3R Tamgesh & ST



(c) Emitter and collector / 3c8otieh 3R Tamgs & &
(d) None of these / 8T & IS sTal

15. The current gain in common base configuration is:
Fgfass ImuR Reaw 7 4wy aner g &

(a) Lessthan1/1H &

(b) Greaterthan 1 /1 ¥ 318+

(c)Equalto 1/ 1% ST

(d) Greater than 100/ 100 & 3118

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

(a) AND gate / AND 3I€
(b) OR gate / OR A€

(c) Inverter / sﬁlé'{

(d) NAND gate / NAND 3l

17. The output of NAND gate is 0 when:
NAND 3 &1 fa3ie o glar § =

(a) All inputs are 0 / GHT fa3er og

(b) All inputs are 1 / T3 faaer 1§

(c) Any input is 1/<'=I$I'§ ofr A9 18
(d) Any input isO/aﬁg o Aar o

18. The Boolean expression for OR gate is:

ORAT & AT gfoaer =g+ &
(a)Y=AB

(b) Y=A+B

(c)Y=A

(d)Y = ADB

19. Which gate is called universal gate?

5 Ac F EafRF AT FgT G B2



(a) AND
(b) OR
(c) NAND
(d) NOT

20. The output of AND gate is 1 when:

AND 3T &1 foeie 18kar § o«:

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

(b) Any input is 1/<'=I$I'§ o A9 18

(c) Any input is O/Hﬁg o Aar o

(d) All inputs are 0 / T3 faaer 08

21. In intrinsic semiconductor, the number of electrons equals the number of holes because:
AT ATAR A, ATl 1 HE&AT gall I HEAT & T gl § FhifF:
(a) Of thermal generation / FSHIT Slelo] % HROT

(b) Of recombination/g?ﬂfl"{ﬂa?i' & FHROT

(c) Both (a) and (b) /&A1 (a) 3iR (b)

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

22. The mobility of electrons in a semiconductor:

rdaTes # g it afaefiearn

(a) Increases with temperature / dT9HTeT & gry F&dr %’

(b) Decreases with temperature / dT9HTT % FTYT gear %

(c) Independent of temperature / ATIHTA & TdT giar %

(d) First increases then decreases / 9gel Tl % Y "edr %

23. The resistivity of a semiconductor decreases with temperature because:
IrdaTes A Gfasar aaAe F WY gedr § Fife:

(a) Carrier concentration increases / dlgeh qredr gedr %

(b) Carrier mobility increases / arger ITfaiierdr sedr g

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

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



24. LED emits light when:

LED W&hTel 3cHfotd F¥al g ofel:

(a) Forward biased / 3731 1=l &

(b) Reverse biased / 9T AT &

(c) Unbiased / 3TATR=TT &'

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

25. Which material is used in making solar cells?
®R A e A Pl @1 gard wyTT g 2
(a) Silicon / &I

(b) Germanium / STHATH

(c) Gallium arsenide / Sforas Hﬁ?ﬂ?{s'

(d) All of these / & &Y

26. In a photodiode, the reverse current increases with light intensity because:

YHIT SRS &, Yh1er adl & 1T TT 4RT dedt § FAiF:

(a) More electron-hole pairs are generated / K IbE $<>\1¢;,Ta1-5\|01 gIH ST 8l %
(b) Mobility increases / ITfaeiierdr dedr &

(c) Temperature increases / d9HTA dadl %’

(d) Resistance decreases / GTRIET "edr %’

27. 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

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

s v SFereT FT 36EAY [FHa o ¢

(a)0.3V
(b) 0.7 V



(c)1.1V
(d) 1.5V

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

30fass 3cuoie yads A, Ay it 9w & &g Far @R gar &
(a)o°

(b) 90°

(c) 180°

(d) 270°

30. The main advantage of a full-wave rectifier over half-wave rectifier is:
I qar fsedd W ot aver Rwewdt #1 qE7 @ 8
(a) Higher efficiency / 3Td G&TdTl

(b) Lower ripple factor / &# X 3Tehl JQIUIiCh

(c) Both (a) and (b) / @l=T (a) 31X (b)

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

31. The process of adding impurities to a pure semiconductor is called:
Y IaTeF A el e F afFAT FEerd @

(a) Doping / 3T9TASOT

(b) Rectification / f&seanoT

(c) Amplification / gaeeT

(d) Modulation /aﬁgpﬁ%m

32. Which impurity is used for making P-type semiconductor?
d-erey AT g F fav wia o e wgwa il @2
(a) Arsenic / 3Td A

(b) Antimony/tia?l?-ﬁ

(c) Phosphorus / BIERIRY

(d) Boron / SieT

33. The number of valence electrons in a semiconductor is:
FtTeE A WaorwaT sawelAl A1 wEa g &

(a)1



(b) 2
(c)4
(d) 8

34. In a semiconductor, at absolute zero temperature:

FeaTaE H, WH YT ATIHTT W

(a) Valence band is completely filled / TS o5 Cl(:UﬁT-T: 8T giem %

(b) Conduction band is completely empty / dTeleT CES q;u‘[a'; QToll giar %’

(c) Semiconductor acts as insulator/Hﬁ?I'l?ﬁF $dlelsh $r & T AT %
(d) All of these / & T

35. In a transistor, |_C =95 mA and |_B =5 mA. The emitter current is:

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

(b) 100 mA

(c) 105 mA

(d) 190 mA

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

(a) 49

(b) 98

(c)4.9

(d)9.8

37. In common emitter configuration, the output characteristics show the relation between:
3gfass Icuois [Aeaw A&, @t siffreetor g

(a)|_BandV_BE/I_B 3R V_BE®F &g GaY

(b)1_CandV_CE/I C3iR v CcEsd &fig gey

(c)l_EandV _CE/I_E3IR V CE® &fig gey

(d)1_CandV_BE/I_C3R V_BE® & HEY

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

gfoee A yat®d & w7 F wgFad frar o wFar § o

(a) Emitter-base junction is forward biased / 3cqoTeh-3TUR SRl 37T JfAAT &



(b) Collector-base junction is reverse biased / W-}]T?TIT ST T AT gr
(c) Both (a) and (b) / 1T (a) 3R (b)
(d) None of these / 8T & IS sTal

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

Tdh Yatis &1 diecs o 5021 Ife fAder aieest 20 mv &, af e aiees &

(a)1v
(b) 2.5V
(c)1.5V
(d)2v

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

i @1 difors AT RAIAH 1 Faa qft gar & o7 ¥t w02
(a) AND

(b) OR

(c) NAND

(d) NOR

41. The Boolean expression Y = A-B represents:
feae s Y= A-8 fAwRa Far

(a) AND gate / AND 3IC

(b) OR gate / OR e

(c) NOT gate / NOT 3I€

(d) NAND gate / NAND 3

42. The depletion layer width increases with:
T W $1 =i ded &

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

(b) Reverse bias / 9T JTAATT & IrAa

(c) Doping concentration / 3ITHAOT Higdl & 9y
(d) Temperature / dTIHTT & TTYT

43. In an NPN transistor, the majority carriers in the base region are:

T gfeeet &, ITUR &9 A qgaedd awd 8 ¢



(a) Electrons / Selaretel

(b) Holes / 8ol

(c) Both / Gt

(d) None / 15 o1&

44. 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

45. Which device converts AC to DC?

Fi @ IFa acH e aRafda w=t &2
(a) Amplifier / 9T

(b) Rectifier / T¢SeaRY

(c) Oscillator / gifer T

(d) Modulator / HUB?ZI?IET

46. In a full-wave rectifier, if input frequency is 60 Hz, output frequency is:

qot a@er fasew@Y &, afe fvaer smgfa 60 Hz B, feter amgfar &
(a) 30 Hz

(b) 60 Hz

(c) 120 Hz

(d) 240 Hz

47. The reverse saturation current in a diode depends on:
sris # weh wqie umr Pl e &

(a) Temperature / dT9HATA U

(b) Forward voltage / 373 dlecsl T

(c) Reverse voltage / Idld dlecal OX

(d) All of these / 3o T X



48. In a common collector amplifier, the output is taken from:
INAfASs WaeF vad® #, st fam Smar &

(a) Collector / TIITgsh &

(b) Emitter / 3cgoiah &

(c) Base / 3R &

(d) Both collector and emitter / TaITgeh 3 3coia gl O

49. The ripple factor is defined as:

AT aqonew aReia B s @

(a) Ratio of rms value of AC component to DC value / AC gceh % rms #AT 3R DC AT &l
HoJurd

(b) Ratio of DC value to rms value of AC component / DC HTeT 3 ACHEH & rms AT &7
HoJurd

(c) Product of rms value of AC component and DC value / AC Yceh % rms AT 3R DCHT &T
IOTeTheT

(d) Difference of rms value of AC component and DC value / AC ©ceh & rms AT 3R DC AT
EONKIIEY

50. A transistor acts as an amplifier in which region?

giforeet 5T a9 & yatd & ™ & F&F w1 2

(a) Cut-off region /W-}ﬁq? a7

(b) Saturation region / HT—(I"'I:‘?-T &

(c) Active region / TfhT &1

(d) Breakdown region / HoieT &1

ANSWERS FOR SET 4:
1. b (Silicon is most common semiconductor)
2. b (Si: 1.1 eV at room temperature)

3. b (Holes are minority in N-type)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

b (Decreases due to increased carriers)

¢ (Depletion layer has immobile ions)

a (Increases in reverse bias)

b (Ge: 0.3V knee voltage)

¢ (Voltage regulation using breakdown)

a (Diode conducts during positive half cycle)
b (Half-wave: f _ripple =f_input = 50 Hz)

a (2 PN junctions)

a (Base is lightly doped)

c (Both relations are equivalent)

a (Input between base and emitter)

a(a <1, typically 0.95-0.99)

¢ (NOT gate is inverter)

b (NAND gives 0 only when all inputs 1)

b (Y = A+B for OR gate)

¢ (NAND and NOR are universal gates)

a (AND gives 1 only when all inputs 1)

¢ (Thermal generation creates pairs, recombination maintains balance)
b (Decreases due to lattice scattering)

a (Main reason: carrier concentration increases exponentially)
a (LED emits in forward bias)

a (Silicon is most common for solar cells)

a (More light - more electron-hole pairs)

d (All are optoelectronic devices)

b (Si: 0.7V barrier potential)

¢ (180° phase shift in common emitter)



30.

31.

32.

33

34.

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, behaves as insulator with filled valence band and empty conduction band)
b(LE=1_C+1_B=95+5=100mA)

a(B=0a/(1-a) =0.98/0.02 = 49)

b (Output characteristics: |_C vs V_CE for different |_B)
¢ (EB forward, CB reverse for active mode)
a(V_out=A_vxV_in=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)

c (Full-wave: f_out = 2f_in = 120 Hz)

a (Doubles every 10°C temperature rise)

b (Emitter follower - output from emitter)

a (y = RMS value of AC component / DC value)

¢ (Active region for amplification)



