Assertion-Reason Questions
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Instructions: Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.
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Assertion (A) (ATRAFYT )

Reason (R) (hROT)

Q1. The conductivity of intrinsic
semiconductors increases with
temperature.

AT 3Tl &I TToAehdl aTIHT
ool & TTT Toar gl

The number of charge carriers increases as more electron-
hole pairs are generated at higher temperatures.

ATIHATT Fl W 3HTh goldeld-glel 7 3o
g & 999 3 ager HI gEar §¢ AT gl

Q2. In a p-type semiconductor, the
majority charge carriers are holes.

p-FehR eTeTeleh H Y@ AL
e gled B ¢l

The acceptor impurity in a p-type semiconductor creates
vacant electron states (holes), which facilitate conduction.

p-ehR eeTeleh H, QN IRIEHAT ReFcd gorerele
TEAT (o) FeATcl g, S dTelehdl H Tgideh gl
gl

Q3. A semiconductor diode allows
current to flow easily in forward bias
but not in reverse bias.

Teh 34Tl SrAs 3afelRie
IO H TG & 4RT Jdifgd
FaT § fereT geafefRe sg &
oTel|

In forward bias, the potential barrier is reduced, allowing
charge carriers to flow across the junction. In reverse bias,
the barrier increases, restricting carrier movement.

3eRe sw & [y gk &7 & S g,
fSgd AU aEsh A & IR Yared & Tohd ol
qeafeiie S9a &, 3T d¢ T &, e argeht
1 arfa AT & S g

Q4. The energy gap in semiconductors
is of the order of 1 eV.

3TEITRT H Foll ATl SIETHAT |

Semiconductors have a small band gap that allows thermal
excitation of electrons from the valence band to the
conduction band.
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eV &7 BT &1)

3Tl # Teh BT Foll 88 3iaus giar g o
SoIFClall I HAISTHh 85 T ATelhdl 85 doh FSHI
Sl 3eAfT 3 B

QS. In an n-type semiconductor,
electrons are the majority charge
carriers.

n-JhR eTelh H Felaclel T

3T drEeh gid & |

Donor impurities introduce extra free electrons in the
conduction band, increasing conductivity.

erdr  3R[EfOT dTerehdT d5 A HfARFT HFd

SoFCId Ul Xl &, foray aTelehdl Saal gl

Q6. A diode acts as a rectifier.

Ueh SIS U [GSChRT o &9 H
PRI T &l

A diode allows current to flow in one direction (forward
bias) and blocks it in the opposite direction (reverse bias),
enabling AC to DC conversion.

Ueh SIS dhad U e (AfSIe s/ad) & arr
gaTied 8l T & 3R Auda feer (veafeiRs
T) H AT Har g, Fad ACH DCH
gRafda fRar srar g

Q7. The reverse saturation current in a
diode increases with temperature.

U SRS H oA HJed ORI
ATIA & T TG B

Higher temperature increases the number of thermally
generated minority carriers, leading to higher reverse
current.

310 aUHET @ FT FSAT F FROT 3o
CUEETS dIgehl T H&AT dadl g, orad 3chd
¢RT S6al ol

Q8. Forward bias decreases the width

of the depletion layer in a p-n junction.

e I E p-n G A gl
&7 N S H FH T Bl

The applied forward voltage reduces the potential barrier,
allowing charge carriers to diffuse more easily.

IRIAT 3aefe  dieest fAsa Uk Fr HF T
&, foaQ 3masr arget o 8% I3EET @ fJERa
gl H TgrIdr fAerdr gl

Q9. The breakdown voltage of a diode
decreases with increasing temperature.

Tch SIS T Holdh dlecol dIIHTA
dcoT & TTY TedT B

The increase in temperature reduces the bandgap energy,
leading to an earlier onset of breakdown.

AIATT H Jeft Foll d88 3Tl 1 HA HI &,
(o8 #ioteT  ggel Y& 8 STl Bl

Q10. In a half-wave rectifier, only one
half of the AC cycle is used.

Teh Y- fasehl 7 dhad
JcdTddl YRT dsh T Teh HTIT
39T fHar Srar g

The diode conducts only during the positive half-cycle of
AC and blocks the negative half-cycle, producing a
pulsating DC output.

SRS O URT YcIdd! ORT & shad UellcHs  374-
Tk b SRl wdifed &l ¢ 3R 3Rs Yeaadr anT

& KUcHS 3MY-Th &l et Tl g,
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‘1 Which factor primarily determines the electrical conductivity of a semiconductor?

ehieT HT HReh LT §I H Jeareleh H [degdl arerehdr [t e 82

(A) Number of free electrons / FFd s&crg.\fo-l\i Fr &

(B) Number of holes / glell &I TEaT

(C) Option (A) and (B) both are correct /fd&ed (A) dUT (B) il Fel gl

(D) None of above / 3WRIFd H & HIS wAer

‘2 What happens to the width of the depletion layer in a p-n junction when forward bias is applied?

ST p-n STFAT W ATETAS STIT ST SATAT & Y STHT &7 T SIS IR A1 T ISAT 82

(A) Increases / §G STl g

(B) Decreases / €C SiTcl g

(C) Remains the same / HHTA @al &

(D) First increases then decreases / CI'E'@T gedr %’ Y gedr %’

‘3 Why do insulators have a very high resistance?

3Tl H e Ay F1 gidr &2

(A) Large energy band gap / 3 3ol Fail 3icRTel

(B) High mobility of charge carriers / 37Tl ATgehl T 3T ITTcreiierdr

(C) Low atomic number / sh&H GIHTU] T

(D) High temperature / 3T dT9HTeT

‘4 A silicon diode in forward bias has a threshold voltage of approximately:

3rafefie sag & Aol sas &1 AT et TTHIT gaT g

| (A)02v |
| (B) 0.7V |
| (O1.1V |
| (D)23V |
‘5 An n-type semiconductor has an excess of: |
n-YehR 3reTarersh H 38 AET H AT gldT 82
(A) Electrons / sﬁﬁ:l’?—f
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(B) Holes / gled

(C) Neutrons / o—ae\gTa

(D) Protons / grele

‘6 If the temperature of an intrinsic semiconductor increases, its conductivity:

I 3TaReh 37ETeIeh T dTIHTT ST &, al 3T ATelehdT

(A) Increases / §G STl §

(B) Decreases / €C SiTcl g

(C) Remains constant / 2R T &

(D) Becomes zero / [ ST g

‘7 Which of the following materials can be used to make external semiconductor?

AT @T & @ i T1 9eTy ared 31Tl g1 & folw 3UANeT T SA1aT 872

(A) Copper / e

(B) Germanium / STH o1&

(C) Iron / &lIgT

(D) Silver / @Ter

‘8 Which process is responsible for conduction in an intrinsic semiconductor?

HisT AT ITRAT AR TR H ATelehdT & faT fSFAeR gidr &2

(A) Doping / 379f&oT

(B) Recombination / W’GI'H

(C) Electron-hole generation / scqq'QTd-s\loi 3
(D) Ionization / 3TI1IehT0T

‘9 The breakdown in a diode at high reverse bias voltage is due to:

SRS A 3T TROee 9199 dlecol W Aol [T HIROT A glar 8?2

(A) Avalanche breakdown / TaelTl HaTeT

(B) Joule heating / el gifear

(C) Thermal expansion / TR faEdR

(D) Conduction band saturation / dTelehdlT 85 HFI'C%CT

‘10 In a half-wave rectifier, the output frequency is:

-1 SRy A f¥eTe 3mgfT gl &

4|Page



(A) Same as input / $eT9C & GATA

(B) Half of input / 319 T 3TeIT

(C) Double of input / 3eTJ€ T &TI[=AT

(D) Zero / j[e

‘11 Why is a semiconductor diode preferred over a vacuum tube rectifier?

37eieITeTeh STATS ol dorgH e feseshl T Jofall H &t algar & STl 82

(A) Higher efficiency / 3Td G&TdTl

(B) Larger size / 93T 3TehIY

(C) High resistance / 3Td IfaIy

(D) High power consumption / 3 Ifed @Id

‘12 The main function of a rectifier is to:

feseerrly &1 HET w1 B-

(A) Convert AC to DC / IcaTadl &IRT &l ST & Seolar

(B) Convert DC to AC / 1Y &l JcdTadl YRT H Seofell

(C) Amplify voltage / Aot ! TaTHT T

(D) Reduce power loss / QIfFcT gTfeY &l sheT T

One Word Answer Question(1 Mark)

1.Tcﬁa‘gatnfr$34§1m,m H i ar d 30 ®7 O a9/ gar &2

According to energy band theory, which band is partially filled in a conductor?

2. 37T F Foll 3cRTeT (energy gap) T ATHTT HIT FAT gidT g7

What is the typical value of the energy gap in a semiconductor?

3. 3%9 A9 W Teh ool ICUdleld H HTIA: Hled § A dgh 9T S &2

Which charge carriers are predominantly present in an intrinsic semiconductor at high
temperature?

4. n-TT 37ETeATeTh Sollel & T TG & SeT arell 31[efr S Farstehar fahcelr
gl &7

What is the valency of the impurity added to form an n-type semiconductor?
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5. p-€I3Y 3TdTelsh ﬁaﬁﬂmwmarmm%?

What is the majority charge carrier in a p-type semiconductor?

6. p-n STERIST 3RS & 3AGTRAS a9d & fha &7 &1 g uiR a1 gar &2

In the forward bias of a p-n junction diode, the potential barrier of which region decreases?

7.3TA8 HT 98 AT 5/E@H FIS SE dlecsl o gl W AL dleF e 8ld, F4T
ETEICINY

What is the region in a diode called where no carriers are present in the absence of external
voltage?

8. fohel p-n SioRIeT 3TN & TRAfCRIF 198 & OrT & fAv fFFATR yaq@ 1A aEs
FIT BI ©7

Which charge carriers are responsible for current in reverse bias of a p-n junction diode?

9. T p-n ST SIS &I YRGS I9H H g 3T geesl X @I AT, ar frg
§STeT T HHTGAT glail 8?2

Which type of breakdown is likely to occur if a p-n junction diode is subjected to very high reverse
bias voltage?

10. gcITadr 9RT 1 fese ar & ®aRd i ara fgseary 9Ruy #F ffg YR &1 Ss
39T fohar Srar g2

Which type of diode is used in a rectifier circuit that converts alternating current (AC) into direct current
(DC)?

2 Marks Questions

TTeTh, EEETeTeh 3T 3TeTeleh T Soil 35 FIATHT T Jolell Y |
Compare the energy band structures of conductors, semiconductors, and

1 insulators.
FAT I3 & YR 91 fordll uered & 3cudares  glet & [AURoT hd fohdT STar 82
2 How is a material classified as a semiconductor based on its energy gap?
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HeFdl Soldrelel 3R gl & HROT YaIfgd glel dlell URT & & ek T |

Differentiate between electronic and hole current.

sioT 3 AT TRl H HoT AT FATE?
What are the fundamental differences between intrinsic and extrinsic
semiconductors?

p-9hR 3R n-9hR 3eerersh & fAATOT & fov raffsor § gy dedt &
IUT T TISC HIST

Explain the properties of the elements used as dopants in the formation of p-type and
n-type semiconductors.

p-n STerRIeT ST TAATOT 3K fohar ST & 3R I8 fore fAgeia W & ahedr 87

How is a p-n junction formed and what principle does it work on?

p-n STFAT H GRAT 81T FAT ToAdT 7

Why does a depletion region form in a p-n junction?

JcErareleh JiFaral H FSH 3osfel T T JeITd I3l 672

What is the effect of thermal excitation in semiconductor devices?

FTES d 3R TR AE TIA A SRS & -V A0 ash
eI |
Compare the [-V characteristics curve of a diode in forward and reverse bias.

10

SIS & 31ATE I SIH # YRT dsi § 47 IacT 67

Why does the current increase rapidly in the forward bias of a diode?

11

qeIC A ST H STAIS o hRT T SATEAT HY |

Explain the working of a diode in reverse bias.

12

Teh SRS & feseahidl & T & HA weT fomar Srar g?

How is a diode used as a rectifier?

13

HY aer AR qoT oo feseaor 7 Heof AR AT 8?
What are the fundamental differences between half-wave and full-wave
rectification?

14

p-n STEFRTeT SIS H Holeh dlecol ol ITURUT ol FHSISU|

Explain the concept of breakdown voltage in a p-n junction diode.

15

EeraTereh & ITfaRiierdr 3R aTelehdT & g TaY TISC |

Explain the relationship between mobility and conductivity in semiconductors.

16

eRE IR TTERier SRg A sIE A yarfed gl arelr arr v feem s=ar
gl g7

What is the direction of diode current in forward and reverse bias conditions?

17

SRS T 3INWIT [FAYAT34T &7 FAT Aged &7

What is the significance of the non-linear characteristics of a diode?
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18

STATS o 3TTordtan H & fehdll Ueh T TaEdR & o Y |

Describe any one application of a diode in detail.

19

glelioleh 3TN H n-ThR HEATClh! HT YHE &I § 3YAET &4 fham e &2

Why are n-type semiconductors predominantly used in electronic devices?

20

Ife te 3tTaree & o FoiT 3fecirel 1.1 eV §, dF 38 300K TR ATelehdT o
forT Uy d 41 ATAT ST 87

If a semiconductor has an energy gap of 1.1 eV, why is it considered suitable for
conduction at 300K?

21

Ueh 3T H SoIFeIToleh 8§38 TLTAT ATARdT Pl hdl FHTTAT Pl &7

How does the electronic band structure of a semiconductor affect its
conductivity?

22

37eT=ITeTeR ST UTaRTeT ATUHT & AT FAT TedT & STk dToleh ol I ST 87

Why does the resistance of a semiconductor decrease with temperature while
that of a conductor increases?

23

300K WX Raforata 31k ST Hr a1 3cauaT AT 1.1 eV 3iR 0.7 eVE| BT
T 98} 34Tl g1eT 31 a4

At 300K, silicon and germanium have energy gaps of 1.1 eV and 0.7 eV,
respectively. Which one will be a better semiconductor and why?

24

e Toh TR 3rerTersh & 1016 YTl o QT BT Higrel A 3e[e e safafa &
ST €, Y Ig 3reTaTeTeh & ATeTehdT ! vl THTTI T HLam?

If an intrinsic semiconductor is doped with impurities at a concentration of 1016
per cm?, how will it affect the conductivity of the semiconductor?

25

p-9hR A n-YhR Ieareienl & ALT JelellcHs fageivor RS

Compare and contrast p-type and n-type semiconductors.

26

f32avuT AITST foF gaaAST 3UANE & IqT F JTATId I ATelehdl U FAT
g 95T &

Analyze how the choice of pentavalent dopant affects the conductivity of the
semiconductor.

27

p-IH AT H FHeUaEdsh digehl $T Ugdre fifaw g v fifgqv &
3oTehT 3caa foha siifae afshar & @1l § 3iR I8 arciehdr & 8 gaTfad &dar
gl

Identify the minority charge carriers in a p-type semiconductor and analyze the physical
processes responsible for their origin. How do they affect the overall conductivity of the
material?

28

T fferenleT 3reTaTeieh T 3ol 3feciel) band gap) 1.1eV 8| AMYART H Feiar &
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ST TATelhdl A [T YR IRad 8T 8?2 FT Ig IRadT IWh gar § 3rar
nf@s?

A silicon semiconductor has an energy band gap of 1.1 eV. How does its electrical
conductivity change with an increase in temperature? Is this change linear or non-linear?

29

Compare the number of charge carriers in a conductor and an insulator at room
temperature based on their energy band diagrams.

Fott 33 3G & TR TR HA oh ATTHI TR Teh Hleleh 3R Teh Frellereh H 3TAL
dTghT <l TEAT T JoTelT HY |

30

Explain, why does the conductivity of an intrinsic semiconductor increase
with temperature, while that of a metal decreases?

Ueh 3TdReh 3TTeleh ehl ATolehdT dTIHTe & Scet o 12T At aa—cﬁ‘s‘,aa%mgr
$I ATelehdT gl &, THSIST?

31

In an n-type semiconductor, the donor energy level is very close to the
conduction band. Why is it so, and how does it affect conductivity?

Ueh n-CI8Y ETee H, &TdT Foil TR ATelhdl 88 & g AT T g | YA FAT
gIaT & 3R Ig arerehar T Fa werTfad edr 82

32

A p-type semiconductor has a hole concentration of 3 x 1016 cm-3. If the intrinsic
carrier concentration is 1.5 x 1010 cm-3, calculate the electron concentration.

Ueh p-TT8Y 3TeTTeleh H gled T HIgdT 3 x 1016 cm3 & | Ife oT dTgeh Hlgdr 1.5
x 1010 cm-3 &, AY SelFrelall ol FigdT AT |

33

Why does a forward-biased p-n junction have lower resistance compared to a
reverse-biased p-n junction?

U IARAF ST p-n SFFUA FT AR Teh qRAETAS ST p-n STt v
oIl 3 e FT BIelT 87

34

Why does the reverse current in a p-n junction diode not increase significantly
with reverse voltage beyond a certain limit?

p-n SIFA SIS H Teh (AT HNAT & 91E Scoh A dlecol o ATY Scohd URT FHTAT
T FAT I dodl o7

35

A silicon diode has a built-in potential of 0.7V. What does this value indicate,
and why is it lower for germanium diodes?

e FAfdeid S/E &1 dfitdd @ 0.7 e giar §1 I8 AT &7 g2far g, 3R
Ig FTHATH SIS & T A &3 giar g?

36

In a half-wave rectifier, why is the efficiency lower compared to a full-wave
rectifier?

37E-RT FseehRT T G&TAT YOT-aReT fESChRY hl efall & hat 3l glcil o7
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37

Why does a forward-biased diode allow current, but a reverse-biased diode
does not, in normal conditions?

AT ARt , 3arfeRe s & Sis URT & S yaIfRd @ & &,
St gafeies g 7 7

38

Why does a semiconductor diode conduct more current in forward bias than in
reverse bias? Explain using band theory.

Teh 3TeieTeleh STATS 31T RIeh aTorg & qieiRIeh STad sy Jofer # 31Tt &Ry
FI1 JaTfed T &7 83 FAcHid ST 39T aeh GHSSU|

39

A silicon diode in forward bias has a threshold voltage of approximately 0.7V.
Explain why this voltage is required for conduction.

s Ao ss & 3rrfefds sy & T o19181er 0.7V 1 daAT aieesT
37T BT & | TE dleeol ATelehdT o [T AT 3TTITH &7

40

Why is a capacitor used in a rectifier circuit, and how does it improve DC
output?

Teh fESeeh T TRYY H FUTRE 6T SUATET F31 foh T SITT 8, 3R T8 S 3m3eqe A
FE FUR FATE?

3 Marks Questions

TTeleh, JTCETeleh 3 3TeTeleh &l Foll 85 AITUAT T Jolell Y AR TATT HT Ig faega
ATeTehdlT T hel FHTTAT T 87

Compare the energy band structure in conductors, semiconductors, and insulators, and
explain how it affects electrical conductivity.

T9HT dGel TR 37ETaTereh T =Teiehel # Jefe gl &, STefch T sl Tefehdl Tl
g1 37 a1t & AT cuagR 1 faeawer fHifdw| audas Tea W e i
Telehel H g & AT 3oierl #ifas euar &1 sarear St

The conductivity of a semiconductor increases with rising temperature, whereas it
decreases in metals. Analyze this contrasting behavior and explain the physical principles
responsible for the increase in conductivity of semiconductors with temperature.

AT 3R STET 3reiareieRl Y ITHT TITT, AR ATEHT F YHR dAT JTHT ]
TR & 3MUR W Jofell HITSTT| TY &, Foll 85 FuaTr 3N gagiRen 3o
& Headl H 3eTch cYAGR T 3UFd 30N Aigd faRavor Hifow |

Compare intrinsic and extrinsic semiconductors in terms of their structure, type of charge
carriers, and temperature dependence. Further, analyze their behavior with reference to
energy band structure and practical applications, citing relevant examples.

3raffsor (SAeT) &1 e, 3Taer argent AT 1T 3N Foit 5 IRG & Feet 7 p-
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YR 3R n-ThR ARl T TITAT R 3T Solaclielen aATATT Hr
defellcAs faeNuT J&dd SHIfST|

Provide a comparative analysis of the structure and electronic characteristics of p-type and
n-type semiconductors with reference to the nature of doping, charge carrier dynamics, and
energy band diagrams.

p-n WA SRS A e urT v ) fgam &y garfed gl &2 favdr & d\sT|

How does a p-n junction diode allow current to flow in only one direction? Provide a
detailed explanation.

3RS & AU aur wafelRe sg & I-v fFdwansit &1 [eewor Hifaw| amw
F ATETH T IE TUSC HIfoU o YRIEeeoT & 9y Q& FAT 7187 giar- gl

Analyze the |-V characteristics of a diode under forward and reverse bias. Using a graph,
explain why the current-voltage relationship is non-linear.

frdY 3T SAE & fESeaiy & §9 H &1 Flar I Ifhar &1 faeewor fHifaw)
WWWWWWWWWW)Waveforms)ﬁmm
ywwﬁﬁuﬁ:mAcWaﬁocﬁﬁWW%l

Analyze the working of a semiconductor diode as a rectifier. Using appropriate circuit
diagrams and input-output waveforms, explain how the diode converts AC signals into DC.

HIRT foseapr-aiar td qUi-RAT &1 3R wrEfafe, foete @ fadwant ik
3MaeTR IRIY gl F HUR W Jelllcas faRawor geqd Hifewl amr g,
fafdes goereiioieh JreToNel 1 HTERIFHATIHT & TR Sl GhR & vewmiRar Hr
3G HT Hedichel PV

Present a comparative analysis of half-wave and full-wave rectifiers based on their working
principles, output characteristics, and required circuit components. Further, evaluate the
suitability of each type in various electronic applications based on their performance.

P-N TR T AT gl TR &1 AT B 3w TS, IANF Tacgd &, qur
373 gl &1 I & Tedt F RAe®a fifawl arr &), 38 Tose fifav & I8
Wd IS Td qeafefe a=g & p-N I sE & s W 5y 9 999
STeldT gl

Analyze the role of the depletion layer formed at a p-n junction with respect to its width,
internal electric field, and charge carrier movement. Further, explain how this layer affects
the functioning of the p-n junction diode under forward and reverse bias conditions. Support
your response with energy band diagrams and practical applications.

HEToTeh! &1 ATelehcll &1 AT el H ST JfANOT T AR H1  (SHa)
faevor fNfST| g7 gfshar & 9YFT dedl BEA)SH v TAHASTR THid (, 3mar
argehl ST G&AT H IRTd, TAT Foll 88 T W JHT FT (TR & oI fHifau|

10

Analyze the role of external doping in controlling the conductivity of semiconductors.
Elaborate on the nature of dopant elements (trivalent and pentavalent), changes in the
number of charge carriers, and the impact on energy band structure.
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P-N T SIS H #Holdh dlecol fhd YR T FAT §? IJg TISC HIfolv F ITg
#oleT SIS & TARN &7 & Ha [AfSra T gar §, aur Fa okt F Ig
g &7 @ 3uaeh off & goar &

How does the breakdown voltage function in a P-N junction diode? Explain how this
breakdown can permanently deactivate the diode, and under what conditions it can also be
usefully controlled.

How does a diode allow current to flow only in one direction, and which principle
11 explains this phenomenon?

The energy gap of silicon is 1.12 eV, while for germanium, it is 0.66 eV. If the thermal
energy at room temperature (300K) is 0.026 eV, explain why silicon is preferred over
germanium for semiconductor applications.

TAToII T FoiT AR 1.12 eV §, STaioh ST HT 0.66 eV §| TS FAY & ATIATT
(300K) TR cTHI 35T 0.026 eV &, AT FELeelsh 3ot o forw [ferhist st steffares
12 hY Il & 378 3Ugerc T AT STl &2

A material has a valence band and a conduction band separated by an energy gap of 5 eV.
Identify whether the material is a conductor, semiconductor, or insulator. Justify your
answer.

U YTy T TSI S3 3R TTarar S F ST 5 eV AT FaT A &1 eTRa HY & ag

13
qeTe TTeleh, 3TETeToleh, IT Frelleleh § | 37eT 3o &l gfSe Y|

A pure silicon crystal at 300K has an electron concentration of 1.5 x 10*° cm™3. If the
hole concentration is also the same, calculate the intrinsic carrier concentration.

300K R Teh ety faforenier foheeer ¥ Solerele &1 |igal 1.5 x 10%° cm ™ 1 I gler WG
14 Y TATT &, A ST 31TALT aTgehl T gl Sl IT0TAT Y |

A p-n junction is formed using silicon. If the potential barrier is 0.7V, calculate the
energy required (in joules) to move an electron across the junction.

faforpleT & e Teh p-n STFereT 0.7V Y T ATHT TIHT IcToed FXAT & | STFAA & IR Teh
15 Selerclel &1 of STTel & ToIT TR eh Sail (Sfel H) T 0T L |

Why does the depletion region in a p-n junction not contain free charge carriers? Explain
the role of diffusion and drift currents.

p-n SR o G &T H HeFcl AN ATEeh AT 7181 glcle? [aEROT 3N 3r9arg emusit
16 Y 1fHenT T SATEAT H |

4 Marks Questions

Illustrate and explain the concept of energy bands in conductors, semiconductors, and
insulators using a well-labeled diagram. How does the difference in band structure affect
their electrical conductivity at room temperature? Support your explanation with
appropriate reasoning.

ATeTeh, EHETTh 3 3eTeleh # Fofl d5 &I FAUROT T Teh FEISC ATH el
IR EIRT HASTST| Foft o5 AT H Heoddl & HROT FAY & dTGAT G IeTeh]
faegd arerehal fohd TohR Femfae gich 82 3el 3T ol U ofeh GaRT TISC
1 T
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Explain, with suitable energy band diagrams, how the energy band structures differ in
conductors, semiconductors, and insulators. How do these differences account for their
electrical conductivity? Analyze the effect of temperature on the conductivity of
semiconductors as compared to conductors and insulators.

FAT 95 INAT I TEIAT & Ig TISC HIfov o aTelh, Icudras AR Jaew
Fr FoiT 83 TEATT 7T IR BT gt &1 57 A3 & 3MUR W 3T
fdegc ATerhel & FHASTST| ATIHAT & GRacl ST Lol i Hlelhdl T
Terhi 3N 3raTerehl T Jolell H &1 THIT ISl & |

Evaluate the role of doping in altering the electrical properties of intrinsic semiconductors.
Compare the effects of n-type and p-type doping on the charge carrier concentration and
conductivity. Support your answer with band diagrams and examples.

m&w@maﬁmﬁ?m)IntrinsicSemiconductors)3'7ﬁﬂﬁ?ﬁﬁ
3ot aTel IRAd & Hediehed HITGTT| n-CBT AT p-TIST IUATHAOT & FHROT 1A
dTgehl I Higal Td HTelehcl] TR TSl dTed THIE I Jelell HIFAT| 3= IR T o3
3R@ dUT 3GTE0I GanT Fose HIfav|

Explain in detail the differences between p-type and n-type semiconductors with the help of
energy band diagrams. Highlight the role and origin of charge carriers in each type, and
discuss how doping affects their electrical conductivity.

Foll §5 3R@T HT TERAT T p-crsT 3R T8 AR & T IR A faEarR
¥ GASSU| YA YR & USR] # 3MMAL dlgehl &l 3cdia 31T $ifAer =t
Tqse FIfAT, JUr Ig o garsv Fr 3afFEser (AU 3T Arelhdr W FIT 37T
STerc gl

With the help of an energy band diagram and charge distribution, analyze the physical
mechanism behind the formation of a depletion region in a p-n junction. How does this
region influence the flow of electric current under forward and reverse bias conditions?
[llustrate your answer with appropriate diagrams.

ol 383 3@ v9 3 [AROT & AeIAT & g faewer fifaw F pnafar &
gl &1 )Depletion Region) &1 f#ToT fhe #iifaes gferar ganr giar g1 I8 &fF
37AeTe va geafefe a1d) forward and reverse bias) T feafaat & %E‘[{l:?f gRT
% UATE I Hy T FAT 82 3l 3R AT 30gFd IRTT gaRT TS FHIfAT|

Explain the working of a p-n junction diode under forward and reverse bias conditions with
the help of its I-V characteristics curve. Also analyze how the width of the depletion region
and current flow are affected in each case.

p-n T 3RTE & 3EIfefA® 3R wRafele saf@s & fufa 7 sRivome @1 v
3NfATEIOR gk T FerIdar & gAsNsT| I & fagawor fifaw & gd«w Rufa
# gl &7 fr dizrS 3R 9RT & yare # Fr IRadT @ ¥

Compare and evaluate the efficiency, output characteristics, and practical applications of a
half-wave rectifier and a full-wave rectifier. Analyze the advantages and limitations of each
type of rectifier in your response.

IEY-eRAT feseshrY 3R qoi-aier fgseehll T g&fdr, IT3eqe Tohid quT saragiNe
3T & TR W Jolell Y 3R 3T Hediched Al 0 3R A T feseahry
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Silicon and germanium are both commonly used semiconductor materials, yet silicon is the
dominant choice in most modern electronic devices. Analyze the physical and electrical
properties of both elements and explain why silicon is more widely used in semiconductor
technology than germanium.

faferia 3R SHfTH gt & aFead: TAET fRT S arel UATed dcd g,
e o 3myfaeh solereiivier 3usolt # fafereler & 31fe graffshar & S gl
alAl deal & Hifaeh 3N degd oM &1 favavor Hfow iR T8 Fave AT 6
JEraTereh oheileh H RAfolelel o STHfTH &1 Jore & 31Tt a9 @ @4t
3 39T T g

Design a circuit diagram of a full-wave rectifier using a center-tap transformer. Explain in
detail the working of the rectifier during both half-cycles with the help of clearly labeled
waveforms. Discuss the significance of each component and evaluate the advantages and
limitations of this rectifier configuration.

wmwmmg@mmﬁwwmum-
f33Tss AU aqe 3N 313eYe a’er TUT & AIY, Al IHEehl H g0 Hd H
1 afshar &1 faEaRYds aule HIfGTT| aRTY & 9YFd Tcdsh Teh & HAged

9 Tt AT qUr 30 Tsearly e & oy AR WAt &1 Jedied Ao

Critically evaluate the role of the depletion layer in the functioning of a p-n junction diode.
How do the width and characteristics of the depletion layer change under forward and
reverse bias, and what implications does this have for current flow?

p-n T 3ATS & ST H AT &7 )Depletion Layer)@fﬁi\ﬁaﬂaﬂmﬂm
HAedidhs ffAT| gasmse F el o awafelRe soa & fufa & sa a7 &
disr$ 3R orest R YR acerd § dur IF yaiiRd urT @ fRe geR genfad
10 HIT 87

Case Study-Based Questions

Case Study-1:

In modern electronics, different materials are chosen based on their electrical conductivity. Conductors
like copper are used in wiring, whereas semiconductors like silicon are the backbone of integrated circuits.
Insulators such as rubber prevent unwanted current flow. The concept of energy bands helps us
understand their behavior.

Q1. Which material is commonly used in semiconductor devices? (1 mark)
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Q2. Why are insulators used in electrical appliances? (1 mark)

Q3. Explain the role of the energy band gap in distinguishing between conductors, semiconductors, and
insulators. (2 marks)

3Tk Solereiforery 7, faffiest ATATIAT T 3eTeht e ATelehdl & TR T AT AT § | AT S
ATereh aRT 7 39T R0 STt §, STifeh FAforenlet S 3reiiereh Tehrehet TRwal 1 8 gl §1 e o
FrelTereh el faegcl TaTeg I Uehcl § | Sl 35 T FAUROT 3 3eTeh SHAGR I A H FHeg el
gl

1. 3TErTereh YiFciail 7 TR IR et HY ATHAY ST HT SArcf &2 (1 37)
912. fae g 3RO # FTelehl T 3TN FAT fhaT STl 872 (1 37eR)

3. HTeleh, 3TeTeTeleh 3R FTelent & sTel 3R A H ol Soil IcRTel T ST I FHSTST|
(2 31R)

Case Study 2:

In an electronics lab, a student observes that some materials conduct electricity efficiently, while others
do not. The instructor explains that materials are classified based on their energy band structure.
Conductors have overlapping valence and conduction bands, while insulators have a large bandgap.
Semiconductors, like silicon, have a small band gap, allowing controlled conductivity.

Questions:

1. What is the energy band gap of a semiconductor? (1 mark)
2. Why do insulators not conduct electricity? (1 mark)
3. How does temperature affect the conductivity of semiconductors? (2 marks)

Teh Golarg i Tl JATITRITElT &, Teh ST ¢l & foh H& Tere fsTell hY 3redy oXE & waligd hid &,
STafer 31 o181 | 9faTe TS 8 o varedf s 3e7eht Fiatt o3 Ewet & TR 9 efiehet fomar S g
el H HATSToT X Aol e o5 AT gid 8, STafeh ogeled] & F8T Foll HRTeT giell g | T
, S8 T&TerenleT,  Ueh BYeT Foll AT BT &, SiT [dTaet drereher hr 31gafl ST g

EEGH

1. CHATeIH T Fotl Fofl ATl FATRIAT 67 (1 37h)
2.37aTeleh derdl & fdegd URT T HEROT F4T 76T giel g7 (1 3ieh)
3. dIYAT AT T ATeThdl &l H8 FHTTIT AT 872 (2 37h)
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Case Study 3:

A mobile phone engineer explains that modern electronic devices use semiconductors, which can be
either intrinsic (pure) or extrinsic (doped). By adding impurities like phosphorus or boron, the conductivity
of silicon can be enhanced, leading to n-type and p-type semiconductors.

Questions:

1. What is an intrinsic semiconductor? (1 mark)
2. How does doping improve the conductivity of semiconductors? (1 mark)
3. Explain the difference between n-type and p-type semiconductors. (2 marks)

Teh AN BleT SN TR Tl 8 o 3T Selareiforen 3UaoT 3CEaTeleh T 39T 9 8, ST AT
s () Arared (rAATA) &Y Fha €1 BremRE ar aRie SRl et e, fAfewa fr
ATTehdT T TGIAT ST FehelT &, FoTae n-2189 3R p-Ti3y Ay daTeldh Sl |

EEGH

1. 3T AT FATRIATE? (1 37)

2. ITHSOT A ICUATANHR HT ATeThdT hd Teal 57 (1 37)
3. n-TT3Y AR p-TI3T AT H FIT HR gldT 67 (2 37)
Case Study 4:

A solar panel technician explains that a p-n junction is a key component of solar cells. When sunlight falls
on the junction, electron-hole pairs are generated, leading to electric current. This principle is used in
various semiconductor devices.

Questions:

1. What happens at the p-n junction in a semiconductor? (1 mark)
2. Why is the depletion region important in a p-n junction? (1 mark)
3. How does a p-n junction help in the working of a solar cell? (2 marks)

Teh HR YeTel ol RIS STl 8 foh p-n SToRIeT AR Aol o1 Ueh GHE TCh ¢ | STe G T faneoi g&
STerleT OX Il &, At SerereloT-gleT 1S Sctoet A1t &, Torerd) fieg e uRT yarfeet @Yl &1 78 Rigiid
faffiest 3rHrarers 39Tt & 39T fohaT STaT g |

YRT:

1. ICHATeIR  H p-n ST I FATEIAT 2 (1 37R)

2. p-n STerer H T &7 (depletion region) WH@E"{U&@HT%? (1 37R)
3. p-n STReTeT R T & HI & FH eI aIare? (2 37)
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