Paper : Physics-I

Ques # :1

If the critical angle for total internal reflection from
medium to vacuumis 30°, The velocity in mediumwill be -

1
) V3 x 108 m/sec

2 6x10% m/sec
3) 1.5x10°% m/sec
Y 3%10% m/sec

ArEH ¥ fAaid & g g 91 3aie Wiade & fow afg
@it IoT 30° § O #ATH I T &I J97 FAT g ?

D 13 X 10% m/sec
2) 6 X 10% m/sec
3) 1.5 X 10® m/sec
4) 3 x 10% m/sec

Ques # :2

The energy stored in a capacitor can be given by :-

U 7 v ot #t e # & Fa 7 garr R smar g
1
) Loy
2
2) 2¢V?
3) CV?

4) 1
-CV
2

Ques # :3

Two point charges @, and (), are located at A and B

on a straight line as shown in the fig below. The electric
fields will be zero at a point |
@ &
A B
Q,=0.2 uc Q; =—0.4puc
1) between A and B
2) to the left of A
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3) to the right of B
4) perpendicular to AB

e arv o & wgaR ar f§g smawr Q) dwr Q, \uw wrel Y@r
Forfaegsl A A B W fag ¢ | B g

facga &1 o= gram?
& &
A B

Q, =0.2 uc Q; = —0.4puc
1) AJUBHITH
2) A F &t 3R

3) B & &It 31}
4) AB & oFdad
Ques # 4

A wave is incident normally on a good conductor. If the frequency of a plane electromagnetic wave increases
four times, the skin depth, will :

1) increase by a factor of 2
2) decrease by a factor of 4
3) remains the same

4) decrease by a factor of 2

U A Pl W dFead fger 7 3mafad @i § | afe waae Regd grashr ater i angfed ar
AT Y &Y ST Y e Aers H el g 2

D 2 agar g1 sty

2) 1/4 7§ SRl

3) 1S T 1T gram

4) 3mefy 3g SR

Ques # :5

The intrinsic impedence of free space is :-
D 75Q
2) 73Q

3 120 10
4)377Q

HFA TR Y HeaF Ffaarery -
D 75Q
2) 73 Q

3) 120 QY
4) 377 Q

Ques # :6

Lorentz force Law is:-

) = =
F=QE
) = — —
F=V=xBh8
VF=Q(E+V xB)



4) — — —
) F=0@xB)

AR g FT ATHT§ -
D F-0E

2 F=VxB

3 F=Q(E+V xB)
Y FzQ(Fxﬁ)

Ques # 7

A positive charged pendulumis oscillating in a
uniform electric field as shown in fig below, its
fime period as compared to that when itwas uncharged:-

L L

1) Will increase

2) Will decrease

3) Will not change

4) Will first increase and then decrease

HellcAS 3TATed cleish U THT fdegd &9 & clelel &
W & (R & RER 3609R) | S8 e &id JaaRd
leleh & alelel el hl defell & foleet & & a7 gl ?

SIS
Y ‘ FW Y ‘
o
L
D g
2)  geam
3 uRefda e

) gger g9 AT T

Ques # :8

When a magnetic flux cuts across a coil of 200 turns and 1 m?
effective area at the rate of 2 wb/sec, the induced voltage is -
1) 400 V

2) 100 V

3) 600 V



4) 0V

o 200 tRiTd 1 m? 1 WeaTdT &hel dlell $Usell @l 2 wh/sec $T & &
TFaeh I Beld Hiedl b dl I faea = grem ?

1) 400 V
2) 100 V
3) 600 V
4) ov
Ques # 9

Poynting vector gives:-

1) Rate of energy flow

2) direction of polarization
3) Intensity of electric field
4) Intensity of magnetic field

ERTIFR A A aFTIaaT g 2
D st yare frex

2) gyqor & fear

3) fregd &1 &1 cfigrelr

4) gradhrr ar3 & fraar

Ques # :10

Interference of light gives evidence that :-
1) The speed of light is very large

2) Light is a transverse wave

3) Light is electromagnetic in character

4) Light is a wave phenomenon

WhTeT T SHTAHIOT S d2T T A& ¢ o :-
1)war£ra1?~ra§?ra4ﬁm%

2) EIRT HeTHEY M Y Hifel STaER AT &
3) ShTRT Y FehfdY faegaerasha &

4) YeRTRT Teh AT IREEHT §

Ques # :11

How many slits would a diffraction grating need to be able to resolve two wavelengths: 500.0 nm and 500.1
nm in second order ?

1) 5000
2) 50,000
3) 25,000
4) 2500

gfadi FIfE 7 500.0 nm YT 500.1 nm FY &Y AWTGEAT Fr fRAAfeaT F= & forw Rader afeer 7 frasi

BT (slits) Y 3raegwar g 2
1) 5000

2) 50,000

3) 25,000

4) 2500

Ques # :12



The potential difference of a battery is 2.2 V. When it

Is connected across a resistance of 5Q | then suddenly
the potential difference falls to 1.8 V, its internal resistance is -

1) 10
2) 1.1 Q
3) 2 Q
4) 2.1 Q

Bt ey &1 fearar 22 v R | 99 58 5Q & wfader
& &Rt & ST oar § ar srEee & Asaea TR
1.8 V 8T iTar & | 58 deidl T 3edNa Jia<rer &1 giam ?

1) 1Q

2) 1.1Q
3) 2 Q

4) 2.1 Q
Ques # :13

Two lenses A and B have identical shapes, but the index of refraction of A is 1.5 and that of B is 1.6, what is
the ratio of focal length of B to that of A ?

1) 1.2
2) 0.833
3) 1.067
4) 0.938

a1 A A TUT B T HATT HMHTA F § | §7 IHqTclelieh HAA: 1.5 TUT 1.6 § | Ao A F Joar & B A

IR I FHT U F4T &1 2
1 1.2

2) 0.833

3) 1.067

4) 0.938

Ques # :14

Light has wave length 600 nm in Vacuum . It passes into glass, which has an index of refraction of 1.5 . What
is the frequency of the light inside the glass ?

D 33%10™ Hz
2) 5.0x10™ Hz

3)3.3%10° Hz
4) 5.0x10° Hz

fovater 3 wepmer iy AETGES 600 nm | 1.5 H9IGAATF & Fd @ T§ TSR AT 8 | T F Hea< A
3mgfer F4 g 2
D 3.3x10" Hz
2) 5.0x10™ Hz

3) 3.3%10° Hz
4) 5.0x10” Hz

Ques # :15

When a light wave enters into a medium of different optical density :-



1) its speed and frequency changes

2) its speed and wavelength changes

3) its frequency and wavelength changes

4) its speed, frequency and wavelength changes

ST Y1l AT fond 31 U1 Uaca & ATETH & yader FId! § ar:-
D) gwhr amer e 3mafa ager STl &

2) ST °TeT TAT TRAGEY Feol STl &

3) gaehr 3ngfay T ARG FEeT ST &

4) gwhr a1, Mg qUT TG TEaT AT §

Ques # :16

Two light sources are said to be coherent if they :-

1) are of the same frequency

2) are of the same frequency and maintain a constant phase difference
3) are of the same amplitude, and maintain a constant phase difference
4) are of the same frequency and amplitude

&Y YhTeT W Fell HFag He A & Ife:-

Do @ramfasaad

2) wh €1 39 & Q1 € 2 AT FeleR 9o [@a §
3) U &Y 3ATH & 8 & TUT ATd FellecR 9 3@ &
%) van & 3T g srgfa F AT §

Ques # :17

The speed of electron in the first orbit of Hydrogen atom is , (c = velocity of light )
1) ¢

2) ¢/50

3) ¢/100

4) ¢/137

BTSSYSTeT UTAT] T WU FaTT A SaiFelel Y °Tel fova=T 7 @ AT YT 2 (¢ = TeHTRA AT <ATeN):-
I)c

2) ¢/50

3) ¢/100

4) ¢/137

Ques # :18

AC (Alternating current) can be measured with the help of :-
1) Moving coil galvanometer

2) Hot wire ammeter

3) Tangent galvanometer

4) Hot wire volmeter

Yot faegd U faar 7 @ Fg I fr Agg @ A 8 -
D) e usel e

2) geadr 3#eT

3) Tgiear gRTAT

4) qeadr arecHeR




Ques # :19

With increase in frequency of an AC supply, the impedence of an LCR series circuit :-
1) Remains same

2) Increases

3) Decreases

4) Decreases at first, becomes minimum and then increases

Aoft LCR aRwer i gfa«me, Tearadl T ¥ears i 3ngfa & qge w:-
1) frer tEeird

2) geiry

3) gedrg

4)qz<’$r'€r€€ﬁ§§m+ddﬂ I I TG , ToT: TG TS Hell &

Ques # :20

In an AC circuit , the electrical energy is consumed in :-
1)L

2)C

3)R

4)Land C

yeaTadt e aftayr # fagge st 1 s e F @ fFasi gt o -
HL

2)C

3)R

4)Land C

Ques # :21

The impedence of LCR circuit in an AC circuit is:-

1)
JRE+(x}-x2)

2)

\/Rz +(X; - Xp)
D R+ (X, +X,)
Y R+(X,-X¢)

wﬁﬂmmﬁaﬁgLCRWaﬁmaﬁ&-
DR+t -xd)

2

K \/RE +(Xp - Xc)
3 R+(X; +X0)
Y R+(X;—Xp)

Ques # :22

In a series LCR circuit the resonant frequency is 1000 Hz . The half power points are obtained at frequencies
950 Hz and 1050 Hz. What are the quality factor and bandwidth of the circuit respectively ?

1) 100, 100 Hz
2) 10, 100 Hz
3) 10, 10 Hz

4) 100, 10 Hz



v Aoff LCR aRay & 3re7are 3mgfer 1000 Hz § | 3ref- arfea faeg) 950 Hz T 1050 Hz smgfaai @

qTT ST & | IR 7 I[orer R v dus =tsrs swerer: gier -
1) 100, 100 Hz

2) 10, 100 Hz

3) 10, 10 Hz

4) 100, 10 Hz

Ques # :23

The two basic component of a Thevenin equivalent ac circuit are ;-
1) The equivalent voltage source and the equivalent parallel resistance
2) The equivalent voltage source and the equivalent parallel impedence
3) The equivalent voltage source and the equivalent series resistance

4) The equivalent voltage source and the equivalent series impedence

AT FHTT TeATad! URT IRIY F AT T F &Y A geF g1 AR :-
D) woAqea dieear did aur GHAded AR o

2) AT dieedl Ald LT AT TATATR FidsTaT

3) GAde decdr i a1 FAge Ao gfarre

%) TR dteedr A dur FAged Aol gfcaren

Ques # :24

In applying the Superposition theorem:-

1) All Sources are considered independently

2) The Sources are considered one at a time with all others replaced by their internal impedence
3) All Sources are considered simultaneously

4) The Sources are considered one at a time with all others replaced by their internal resistance

FEARIYOT T3 & T 3 ;-

D) geft Gt o Tads &7 & e fFar sarg

2) grat & Uk GHY H T AT ‘g’U,HFaTafrsdq'o‘l 3ed e gfaerdr & gfaenfia fhar srar g
3) gefy @t W U Ay [9aR R Sirar &

4) Frdt & v GHT H T A gV, 3ol T Iofeh HTed R gfay @ wfaeang Far srar g

Ques # :25

Nortan theorem gives :-

1) an equivalent voltage source in parallel with an equivalent impedence
2) an equivalent current source in series with an equivalent impedence .

3) an equivalent current source in parallel with an equivalent impedence
4) an equivalent voltage source in series with an equivalent impedence

AA AT AT :-

1) THAIT YA & AR U FHAdeY dlocs Ald
2) A T & A0 $hel H Teh FHAJT URT Gl
3) A GIASTET & AR Th Ao URT Al

4) AT FideTT & AUiisha H Teh FHAIY dlecs dld

Ques # :26

The built in potential of a p-n junction diode is a function of :-



1) temperature
2) biased voltage
3) doping density
4) All of these

p-n Y 31A1E @1 IrafAfaa R Frawr waT & 2
1) arq

2) grarg-aYreedr

3) 3raffrsror getea

1) s & Fel

Ques # :27

In CE mode, the input characteristic of BJT is a variation of :-

D lg VersusVpge at constantVecg
2) lc Versus Ve at constantVge

3) Ic Versus Vcg atconstantlg
4) lg VersusVpeg at constantVgg

CE e & BJT &1 fader siffrerator fraer faemor @ -
) f&aR Vg oX Ig @717 Vge

2) fBaR Ve W I 9718 Ve

3) R g 9X | g7 Vg

4) fer Ve W lg &«1H Vg

Ques # :28

In an n-type Semiconductor the Fermi level lies 0.3 eV below the conduction band at 300 K. If the temperature
is increased to 330 K, where does the new position of the Fermi level lie ?

1) 0.55 eV below the conduction band
2) 0.44 eV below the conduction band
3) 0.33 eV below the conduction band
4) 0.27 eV below the conduction band

n-Y$R F rardes &, FH-FAT 300 K 9T °TeleT 808 & 0.3 eV AT § | 39 ST9ATT 330 K I T614T
STar g, at vt Tav fr a1 Rufa Favanh 2

D) et v & 0.55 eV oA

2) Telel SUS & 0.44 eV AT

3) AT SUS & 0.33 eV AT

4) Tl SUS & 0.27 eV AT

Ques # :29

The passage of majority charge carrier from source to drain terminal takes place through the channel only
after an application of :-

1) Drain to Source voltage (V)

2) Gate to Source volatage (V)
3) Gate to Gate voltage (V)

4) Drainto Drain voltage (V)



mmmmmwa@mmrm,m#ga(mmaﬁmnm#mgu
ST & :-

D) 1 & gd dieeat (Vp5)

2) e ¥ BT aest (Vgs)

3) e & A aeed (V)

Y 2 ¥ & aeea (Vpp)

Ques # :30

Flow of electrons is affected by the following:-
1) thermal vibrations

2) Impurity atoms

3) Crystal defects

4) All of these

Folaciel &1 YaTg fae # & frad wnRa garg -
D ardrr sreder

2) 37eIfig oRAT]

3) freea Ay

) s A sl

Ques # :31

An n-type Semiconductor is :-
1) Positively charged

2) Negatively charged

3) Electrically neutral

4) None of these

n-type Hﬁm?ﬁﬁ%:-
D gemafa

2) Zomafrd

3) faegd e

Y gor & S w7

Ques # :32

A hole in a Semiconductor is defined as :-

1) a free electron

2) The incomplete part of an electron pair bond
3) A free proton

4) A free neutron

AT A FeY H Aea F ¥ 5 T @ alenRa frarsrar @ -
1) e Tad7 galeere

2) gorergleT JaaAaer &l 3ot 3fer

3) ueh TadT e

%) Tk TadT g

Ques # :33



As the doping to a pure semiconductor increases, the bulk resistance of the semiconductor :-
1) Remains the same

2) Increases

3) Decreases

4) None of these

TS H A To1 ¥ 3T & o (bulk) TTANE 9T F4T I3719 I3aT § 2
D agrgarg

Ques # :34

With forward bias to an p-n function , the width of depletion layer :-
1) Decreases

2) Increases

3) Remains the same

4) None of these

PN & & 311 AIFARATY (forward bias) # el o iy al=ré -
l)mg

2)337_\1%

3) st i it W

4) s O 1S E

Ques # :35

A single transistor can be used to build which of the following digital logic gate :-
1) AND Gate

2) NOT Gate

3) OR Gate

4) NAND Gate

ﬁﬁ##mmﬂuﬁ?m(logic gate)ﬁmﬁwmmm#m%:-
Duesae
2) Are e
3) 3R A
4) Avg AT

Ques # :36

A NAND Gate has:-

1) LOW inputs and a High output
2) HIGH inputs and a HIGH output
3) LOW inputs and a LOW output
4) None of these

NAND AT H g1 | :-

D) st a2l vd v 3w @A
2) 3og A3l vd v 379 A

3) foret [ael vd ues e et



Y g1t A 1S oA

Ques # :37

What input values will cause an AND logic gate to produce a HIGH output ?
1) Atleast one input is LOW

2) Atleast one input is HIGH

3) All inputs are HIGH

4) All inputs are LOW

AND @& gar 1 3= et aa & fore fassr & @ wlerar el 7y afge 2
D) a1 @ v vep A3 R Qe wifee

2) & A T a2l 3T gl aifge

3) sht del 3T Y

1) gefy ash e @

Ques # :38

The wave length of 10 keV electron beam is 0.1227 i .
When these waves are diffracted from a metal foil having
d=055 ﬁ . the first maxima would occur at an angle ?

Where sinis ?
1) 0.1116

2) 0.4464
3) 0.2232
4) 0.8928

10 keV ST Gof #1 ataied 01227 A § |

Sg 9F AN d=055 A & uig & R & Wafda
&1 St € ar waa e ST # = A
o=t & & a1 gram ?

1) 0.1116
2) 0.4464
3) 0.2232
4) 0.8928
Ques # :39

The Drude model was usedto explain the Wiedemann
Franz Law. The law states that the thermal to electrical
conductivity ratio (k/'a) is -

1)  Proportional to T

2)  Proportional to 1/T

3) Proportional to T

4)

Proportional to 1;’T2

oz - e @TH T =g & B 3535 Alsa &1 vger &ar
STar § | 599 AR drdT ATehdl doT faggd areehdl

& 37e]rd (kio) BlaT ¢ -

D 7% g



2 UT & FAGIT
3 P & wEeed

Y 1/ 7% & waTegardr

Ques # :40

The maximum number of electrons that can be accomodated by p - orbital is :-

) 2
2) 6
3) 10
4) 4

p - orbital F AT FI a1 SAFEAT T IAFIH TE&AT, e F T FA1 9 -

1) 2

2) 6

3) 10
4) 4
Ques # 41

Quantum number value for 2p Sub-shells are :-
I)n=1,L=1
2)n=2,L=1
3)n=1,L=0
4Hyn=2,L=0

2p 39-H8TF (Sub-Shell) Y FaTeecH TEAT FT AT Td1SY ?

I)n=1,L=1
2)n=2,L=1
3)n=1,L=0
Hn=2,L=0
Ques # :42

Principal quantum number describes:-
1) Shape of orbital

2) Spin of orbital

3) Size of orbital

4) Orientation of an orbital

HEY FAecH HEIAT FIT IATCAN ¢ 5-
D e pfr

2) shgfrar TghoT

3) efir 3R (ATT)

1) i fefaa=area

Ques # :43

No two electrons in the same atom can have identical set of four quantum numbers , The statement is known
as:-

1) (n+1) rule

2) Aufbaus rule

3) Hund's rule

4) Pauli's exclusion principle



foreft aAToT 3 Rl &Y gl Y AR FaTeeH HEATHT T A , Ueh SHAT 181 QT § , 3 HUA Y
FEAE :-

1) (n+l)ﬁ'€|?:l'

2) 3rpary 1 e

3)§U:=:$rﬁmﬂ

4) qrelr T 39aeiT fagid

Ques # :44

Which of the following statement is wrong about electron :-
1) Its motion is affected by magnetic field

2) It has wave like property

3) It is a particle

4) It emits energy while moving in atomic orbit

goded & A A A A a T T FuaT 3T # -

D) gorefr a1fey oarehrar 819 ganr wemfaa gl &

2) 31 IOT AN A RE A &

3) gg U HUTR

4) W@E%ﬁﬁu@ﬁg@u@&m‘l T 3Tl Pl &

Ques # :45

For a three dimensional crystal having N primitive unit cells with a basis of p-atoms , the number of optical
branches is :-

1)3

2) 3p
3)3p-3
4) 3N -3p

v PR e # N 3TsT §$ FISSHIT p - AT & 3TUR & a1y § | g8 yarefiy

Qmﬂﬁ?ﬂﬁ:-
)3

2) 3p
3)3p-3

4) 3N - 3p

Ques # :46

An atom with one outer electron having orbital angular momentum 1 is placed in a weak magnetic field. The
number of energy levels into which the higher total angular momentum state splits , is:-

1) 21+2
2) 21+1
3) 21

4) 21-1

UF GIATV] Y ATEAFHET 7 TF FAFCIT ¢ TUT SHHT HaIT HIOT FIA 1 8 | FH AT FT FHAAR
AT 8T H W IATE | TATST FF 3TTAR Fel HIONT FAT Y a4 e Foit &t 7 o
graft -

1) 21+2

2) 21+ 1

3) 21

4) 21-1



Ques # :47

Protons resonates in a high -field nuclear magnetic resonance spectrometer at frequencies close to 800 MHz.
Calculate the strength of the magnetic field of the spectrometer.

1) 100T
2) 120T
3) 188 T
4) 212T

I 800 MHz Y Mgy & 9TH v 3ea 817 AT Tradhi 31eeiTg Faaere F srgenfed aia

¢ | FFie & gradhg AT Ar Aaar A g -
1) 10.0T
2) 120T
3) 188 T
4) 2127

Ques # :48

What will happen if the primary of a transformer is connected to DC supply ?
1) Transformer will operate with low efficiency

2) Transformer will operate with high efficiency

3) No effect

4) Transformer may start to smoke and burn

e ST Y T P Rive URT TarT A Sits R S Ay T afee g ?
D) g [ &78ar & S ¥

2) CFABIFR 3TT §THT I 1 AT

3) Y yeTTa STET T3

4) SRR 43t §7 ST ST

Ques # :49

What will happen if a power transformer designed for operation on 50 Hz frequency were connected to 500
Hz frequency source of the same voltage ?

1) Current will be too much high

2) Transformer may start to smoke and burn

3) Eddy current and Hysteresis loss will be excessive
4) No effect

T qTaT SRR 50 Hz A N 1 ¥ & faw R B s 8, afk s& ga aees & 500
Hz 3mgfa @ & S fan s, oY Fam ghem 2

D) faege emr sreafe g s

2) STEWHIAR Y31 G ST S

3) §fe et 31 e g At g

4) XS 99T FET g

Ques # :50

In a Ruby Laser the atoms are excited by :-
1) Ruby rod

2) Flash tube

3) Silvered mirror

4) Semi transparent mirror



Tl AT qRATO3T Y s garT seafora frar smar @ -
I)Wa_s’

2) Trarer TS

3) Afere geoT

#) 3¢ aReeft geor

Ques # :51

The displacement current in the dielectric between the

plates of a 0.1 uF capacitoris 1 mA . The potential
difference between the plates of this capacitor must
be changing atthe rate of -

D 10% volt /sec

2) 102 volt /sec

3) 107 volt /sec
4) 10 volt/sec

0.1 uF =R@r & FA $T el & 91T Wdegd &
TmA &1 faeume faggd arT & | 59 @i &1 el

& &= facga Gea e & & fw o § aRafdagrem?
) 10* volt /sec

2) 102 volt /sec
3) 102 volt /sec
4) 10 volt/sec
Ques # :52

A 10 uF electrolyte capacitor connected to a 6V power
supply is fully charged . The displacement current flowing
through the dielectric is -

1) 100 pA
2) 10 pA
3) 1 A
4) Zero

6V elfdd 9era & ST 10 uF &1 Ush Ueed FLIRA quiaan
3MAfAd § | Widegd & 96« arell Geds aRT &7 ghl -

1) 100 A
2) 10 pA
3) 1 uA
4) AT
Ques # :53

The charge on the plates of a capacitor of plate area 0.1 m? is 0.05

coulomb andis decreasing at the rate of 0.5 coulomb per sec
at an instantt during its discharge .
Whatis the displacement current at the instantt ?

1) 0.005 A



2) 0.05 A
3) 0.5A
4) 5A

TF G T i & a7F%d 0.1 m? § T 39 W 0.05 HelldA
AU § | FURA & HFeAdee & aRie B &er t W) 0.5 FHere

WicdehUs & g4 & 1A oA 8 W b | 39 &7 t 9T faemgs amr
aaEsy

1) 0.005 A
2) 0.05 A
3) 05A
4) 5A
Ques # :54

If peak output voltage of a full wave rectifier is 10 V, its DC voltage is :-
1)10.0V
2)7.07V
3)6.36 V
4)3.18V

v qut a¥eT fsearY & Ry ateear 10 atee &, 3w v ateear #=m gl 2
1) 10.0V
2)7.07V
3)6.36 V
4)3.18V

Ques # :55

The ground state of sodiumatom ' Na is a 28, state. The
difference in energy levels arsing in the presence of a weak
external magnetic field B, given in term of Bohr magneton g is -

b Hg-B
2)

2 Ug.B
2 4 lg.B
4) 6 5B

wfzzs waAm] 'Na & 79 s@en 28, & | FAAR I
Grashd &1 di 3uRATT # Il TRI &7 3ok oo 7 F e
wefaia foar SJRET |

[37eaX & IR AT U Tl & UgHd el ¢ | ]

1) Ug.B

2) 2 lUg.B
3) 4 Ug.B
4) 6 15.B

Ques # :56



A plane electromagnetic wave travelling in free space is incident normally on a glass plate of refractive index
3/2. If there is no absorption by the glass, its reflectivity is :-

1) 4%

2)  16%
3 20%
4)  50%

U HACH AEZATFahE T HFd ATHIRT A Telcll §8 TH Fd Y RSP (3acieih 3/2) , W
aFgad Arafad gl ¢ | I e At afEeT qarT Iraeiyor o= 8) @Y 3WAT T (reflectivity)

Fa7 g1t 2
1) 4%

2) 16%
3) 20%
4) 50%
Ques # :57

The first stokes line of a rotational Raman spectrum

is observed at 12.96 cm™ .Considering the ngid rotator
approximation , the rotational constantis given by -

D 6.48 cm
2 3.24 cm™
3) 216 cm’
4) 162 cm’

goffer e Weaga d v &% @r 12.96 an! @ g
S & | gegplt afemsea & goifs fer & a1 &=

B ?

1) 6.48 cm!
2) 3.24 cm™?
3) 216 cm
4) 162 cm’
Ques # :58

Which one of the following cannot be explained by considering a harmonic approximation for the lattice
vibrations in solids ?

D Debye's T3 Law
2) Dulong Petitt's Law

3) Optical branches in lattices
4) Thermal expansion

A H FTF FFIaT F AT, 3Tadf Gierwed ®) A W, AF 7 ¥ [Fadh sarear a8 fr o
AHcl g 2

) fzae T° s

2) ggeier ofee g

3) Sirerent 3 srerefir em@ETd

4) ardrRT g

Ques # :59



High elastic modulus in materials arises from ,:
1) High strength of bonds

2) weak bonds

3) Combination of bonds

4) None

geTdf F 3T YAyl AOTF HT FROT TATST:-
1) gt &t 3==r gererar

2) gder ety

3) getit & GRS

) Frg ot Y

Ques # :60

In which of the follwing transitions will energy change be maximum ?
I)n=5ton=4
2)n=4ton=3
3)n=3ton=2
4)n=2ton=1

o 7 A i @ THAT F FoAT IR ATFIH 219 2

I)n=5ton=4
2)n=4ton=3
3)n=3ton=2
4)n=2ton=1
Ques # :61

Example for magnetic material used in data storage devices is :-
1) 45 Permalloy

2) C[Og

3) Cunife

4) Alnico

STeT HAGOT JfFaal 3 YT g1 aTel TFahI qaTe 7 3GT80T ¢ 2
1) 45 Permalloy

2) C[Og

3) Cunife

4) Alnico

Ques # :62

Choose the correct boundary conditions for a dielectric sphere placed in a free space :-
b Normal component of E andtangential
component of D are continuous .

2) Tangential component of E and normal

componentof D are continuous .

3)Tangential component of E and 5 are continuous .

Normal components of £ and D are continuous

HFATHRT A T TF Wdgd M & e adt ol wfaaer gfad -
1)



FT FFadd ge Td D FT TRdY g §ad &
2)

3)

FT TURET TeF vd D T oFadd geF dad &
v D ¥ wREg goF aad &

) ) Bl

4)31??53:31?%13?[%%%

Ques # :63

By saying that the electrostatic field is conservative , we do not mean that :-
1) It is the gradient of a scalar potential

2) Its curl is identically zero

3) The work done in a closed path inside the field is zero

4) The potential difference between any two points is zero

SIS & IF e o 1 Rded aTF Eal § A EART aead
Ig o6l Bl & b -

1) =g 3rfeer fysra & gaorar &

2) ZHH el GIAHA TT Y LT &

3) 877 % ¥R Tk dig g # R e e eI

Y Ty ar fegait & Aew Rsrarar = &

Ques # :64

f A and @ are the vector and scalar potentials

respectively , then the Lorentz gauge in timevarying

electromagnetic case is given by -
H - 8
ct

2) .. 3
VA =y, ¢, 9

ct

3) -
= - cA
Vo=pye) —

ct

4y -
ot

o A e @ Feen afRer vd e few @
dl §AT & G IRad«eie ded gEada
feufy F eaiees a1 & -

1 . =
ct

2 . -
) V'A:fu[] EUG_I?
3) X
— - cA
Vo=uye) —

ct

4) . -
VA =—4, & Sﬁ—iﬁ

ct



Ques # :65

For a good conductor skin depth varies :-

1) Directly as conductivity

2) inversely as conductivity

3) inversely as the square root of conductivity
4) Directly as the square root of conductivity

TS TS Tl & fow caay 1grs -

D) arererer & 3teTsheAregarel grehr &

2) AT & SgehHATTITC alel &

3) ATcteRdT & FeTHE & AT Bl &
4) ATeTeRaT & FIHE & HTHATTII Bl &

Ques # :66

When a plane electromagnetic wave with electric
field parallel to the plane of incidence propagates
froma medium with refractive index'n' to a medium

with refractive index ' n'' for normal incidence and
upon choosing 4 z,-it' . the relative amplitude of the

refracted wave is given by -

1) 2n
n+n
2) 2n
n—n
3) n—n
n+n
4) n+n
n—n
&9 U GAd fagagredha @i, S fagd

&9 NI dd & FAwa] o , AEdE HIGT &
T 39adetih 'n' dlel ARTH ¥ 39addiE | 1
gty ATegH # §aid gidr & ar swafda ol &1
HUTEE 3, =4 AFA 9, gEm-

1) 2n
n+n'
2) 2n
n—n
3) n—n
n+n
4) n+n
n—n
Ques # :67

A long straight conductor has a static linearcharge
density A C/m. The magnetic field at a distance » fromit -

D Al2mreyr



2)

Almeyr
3 L]
) Aldreyr
4) Zero

Udh dFd e gieieh 97 R (@™ 319 9dcd
ACMg | 388 7 gl W Jrachig &la ¢ -

D Al2meyr
2) Almeyr
3) Aldr ey r
b

Ques # :68

Identify which of the following expressions are not Maxwell's equations for time - varying fields :-
VS %
ct
DVD=p
) VxE=-8B/ét
Y $Bds=0

o 7 & Pl gHEHIr 7T F Ty gRadereiier et & v Avaad gHIwEOr A § -

1 I f ]
) 7.7y
ot

) VD=p
3) ﬁxg=—5§f&
4) qSB.ds=:J

Ques # :69

A point charge q is kept at the centre of a cylinder of length L. and radius R. The flux through the curved
surface of the cylinder is :-

1) qLE
T & R?
2) gL
o V4R 1+ I

3) g fl I

%L _w.“4R2+LE}
4) gL

4r &g \/RE+L2

L oaT$ R BT & v 390 & Fen W O faeg 3mder @1 § | oI Y IF WA§ 4 o aren

FAFT & :-
1)



4T e \/RE + I

Ques # :70

Equipotentials at a great distance from a collection of charges whose total sum is not zero are approximately

1) Spheres

2) Planes

3) Paraboloids
4) Ellipsoids

3raelt & Ware, TSt Fer AT Y 1Et 8, F rAF gfY W gwHfAsra qo @1 &, wrawsyar -
D s

2) gAde

3) Raerst

4) drdgeas

Ques # :71

Two charged particles traverse identical helical paths
ina completely opposite sensein a uniform magnetic

field B=Byk . Then

1) They have equal z-components of momenta
2) They must have equal charges
3) They necessarily represent a particle -antiparticle pair

4 . e,
The charge to mass ratio satisfy — + —= =10

my,

Udh HHAET JFahTT &1 EZBU,% I 21 3afarg o
qul 0 & faulia 3fAfEen F A FSelRR 97 o9

HCd b | A -

D) 35 @39T & 29k AT &

2) 3% 13T A gl TIRT

3) q 3T T Y FHOT - FfH0T JoA &1 fAefd i §
4

) T Ud EeOHAT &7 3aTd £+q—3=ﬂ

ny o m,

I | T b

Ques # :72



Which of the following expression for a vector potential E
does not represent a uniform magnetic field of magnitude

B along the z-direction -
[

A =(0,B,x,0)
2) —
A =(=B,»,0,0)
3 — ( B,y B
A=|_ n}_ o 4
202
4)
— (Byx B
A=| 20t 20F
22

gieer e A & T e & § Slaar ud 2w
# By oA & ve §AET qrEh T FI deiid

1
) A=(0.B,1.,0)
2 —
) K= (-By.0.0)
3 — i B v
) x_|_ By By
2 2
4) s
— Byx B
A— n‘fr o o
2 2
Ques # :73
In the following circuit the current through the load resistence is -
3KEQ2
AN
40V
TIT’%=NW7< gzxa
1) 10 mA
2) 1 mA
3) 5 mA
4) 15 mA

e a9y & &5 9fay # 95« arell °RT &

3KQ
AN
40 ¥ S
— Vz=1ﬂV2 gzjm
1 10 mA
2) 1 mA
3) 5 mA

4) 15 mA



Ques # :74

The charge carrier density in the depletion layer of an unbiased p-n junction is not ideally zero because of :-
1) recombination

2) thermal pair production

3) drift

4) diffusion

U HEIRAA p-n B $T HTETT A H AU qEF Teleq TG T § e A41 §1eT § | $HHT FROT
g

l)gﬂzm

2) i g SeureeT

3) 3rqaTE

4) fageor

Ques # :75

Compared to the ground state radius a; ofthe hydrogen
atom, a singly ionized helium atom has its ground state

radius as -

1

) a /4
2) ag /2
3) a
4) 24,

BISSIeTel TATY] &1 A 3aeen &Faar gy 1 o= &,

Tsh Uhd HATAd SIferad WA] &1 e 3@er B §oo-

D a, /4
2) dp /2
3) ap

4) 2a,
Ques # :76

As one goes away from the center of an atom, the electron density :-
1) decreases like Gaussian

2) decreases exponentially

3) oscillates with slowly decreasing amplitude

4) remains constant

UF GTATY] & Fog W 16T T 3T ST G FAFCI Hofed :-
D asdasgdgeary

2) TRETdidhY §9 @ gedr

3) Aewg @ ued ET JATTH & AT Erefed T §

) ga garg




Ques # :77

The fine structure of atomic spectral lines arises from :-
1) electron spin-orbit coupling

2) nuclear spin

3) interaction between electron and nucleus

4) interaction between atoms

qATOTRAS TdFesHT T@THT Y Fa WG T FRF § -
D) gorercier aspoT-hate goaAet

2) At Tshor

3) gorareter a AT & FEwT e

4) qrTOrt & FeE e B

Ques # :78

For a one -electron atom, the spectroscopic symbols for the possible energy levels of an electron with 1=2 are

1) 4 ?
"Dsp, "Dy

L

[S—
p—
]

Ques # :79

A beam of neutral atoms passes through a Stern-Gerlach apparatus . Five equally spaced lines are observed.
The total angular momentum of the atom is :-

1)\5.’&

2)
— h
2

3)\Eﬁ
4)\/6?:.[

T - AT IUFIT ¥ ST YTATILHT T TF GoF IR § | FHTA Harer 9 drer T@e aftra hir
SATelt & | THATT T Fel HIUNT TIATE -
D S n

2)



\/Eﬁ
2

3)\4"35
4)\/5?;

Ques # :80

Whatis the number of fundamental vibrational
modes of CO2 molecule and how many of them

are Raman active and how many are IR active ?
1) 4 :2 Raman active and 2 IR active
2) 4 :1 Raman active and 3 IR active
3) 3 :1 Raman active and 2 IR active
4) 3 :2 Raman active and 1 IR active

COz 319 &7 Hel Fufelen faemsil &1 T&ar F41
¢ 3R s & oo WA @fea § @ Gaar
Haldd @fFT ¢ ?

D) 4. 2 tHer GfspT T2 2 3raverd 9y

2) 41| A GiT G 3 3aEd i

3) 3.1 THA 9T 9T 2 3aREd aiFT

4) 3.2 IHT AiFT TUT | HaFd T

Ques # :81

A spectral line at 1 cm™, corresponds to which
type of transition and occurs in which region of
the electromagnetic spectrum ?

1) Atomic, x-ray region

2) Nuclear, Gamma ray region

3) Vibrational, IR region

4) Rotational, Microwave region

1em ' ox v Vo War 79 9aR & G@ar &
I & AT I% facga gred A &

g a7 A gidr g ?

1) mvr%m,x-mwa%r

2) R, aImAT fheoT &

3)  Fufaes, sataa a7

Y o, gEHeT &

Ques # :82

Two homonuclear diatomic molecules produce different rotational spectra, even though the atoms are known
to have identical chemical properties. This leads to the conclusion that the atoms must be :-

1) isotopes
2) isobars
3) isotones
4) isomers

&l FHGF e SAIRATI[ 3] fet goie Tergar 3 § ererifeh WAL & Tarafas o1 v



AT ¢ | 389 I8 fasand averar & far w8 anfye -
D goeafaes

2) gAARS

3) g Fggies

4) gATIZEY

Ques # :83

The total number of atoms in a unit cell of hep structure is :-

1) 4
2) 2
3) 6
4) 8

hep HTEAT $T Udhah FICSHT H TIATILIHT HY FeT TEAT 8:-

1) 4
2) 2
3) 6
4) 8
Ques # :84

Millar indices of the plane which cuts the three crystallographic axes in the ratio a : 3b : -2c is :-
D6 23)
(@231
3 (132)
Y231

oftet frreeliar aralt 1 a : 3b : -2¢ U H FIea AT Tl & A FIFTH ¢ :-
D23
2) (23 1)
3)(132)
Y231

Ques # :85

Einstein's theory concludes that at lower temperature the specific heat of solids :-
1) drops linearly with increase in temperature

2) drops linearly with decrease in temperature

3) drops exponentially with decrease in temperature

4) remains constant

Il & g @ forsand fvameran & for w6 amal ox Srat #r faflrse e .-
D) ara # 3fg & ara {@ea: FA g §

2) gra & w & @ e FA AN E

3) ara & hefY & FTY TRETAR &9 & H gl &

Y forard R

Ques # :86



The energy in a crystal lattice is given by E = 2kZ + 4.
Then effective mass of electron in the crystal (m*) is -

D B2/
2) h2/2k
3) h2/4k
4) h2/4

s foreed STeieh H For E =2k +4 g@nr & ST |
fohecar 7 Soigcld &l Y8dr geddld (M) § -

1) h2/2
2) h212k
3) h2/4k
4) h2/4
Ques # :87

The ratio of the kinetic energies of an electron in a

: : : : T
two dimensional square lattice whichhas £, =k, = —
T oa

T
and an electron whichhas ki, = —, &k, =0s -

o
1) S
2) 1
3) 2
4) 3.14

us fifdim aoieR aee & e sogg & v chzfcj.zz

o

- __JT .
ngﬂisﬁaa?ré?‘i%mkx—ﬂ—,il—ﬂ & | sadhr AifgaT

FAT HT 39T § -

1) uﬁ
2) 1

3) 2

4) 3.14
Ques # :88

The magnitude of Hall voltage in an n-type Ge
having majority carrier concentration

Np= 1017 perecm?®, B = 0.1 wb/mZ, d = 3mm
and E=5Vicmis -

1) 0.015V
2) 0.0015 V
3) 0.15V
4) 15V

n—YaR & JA8=a9d, Faa JGHEIS d6d Hiad)
Np =107 ufg ecm?® &, & et areear & aiAmT g
{BzD.1wbIm2,d=3mma E =5V/icm)



1) 0.015V

2) 0.0015 V
3) 0.15V
4) 1.5V
Ques # :89

Which of the following is not true for pelitier's effect :-
1) It is a reversible effect

2) It takes place only at the junctions

3) It is independent of the direction of current

4) It may be heating or cooling effect

e T & R RraT A d Fraca adi ¢ :-
D 75 v schaofim wema &

2) Ig o AT O T &

3) g ey T e o) VO A e

4) Ig A9+ 3127aT eNcTerel FoTTd &Y FehalT &

Ques # :90

The number of independent elastic constants in an isotropic cubic solid is :-

) 1
2) 3
3) 9
4) 12

TF GHCTAS T 3 & FaaF ARy fAadis) fra&ar g :-

1) 1

2) 3

3) 9

4) 12
Ques # 91

For which ofthe following crystal class, the repetitive
intervals are different along all three axes (a # b # c) -

1) Tetragonal
2) Trigonal

3) Hexagonal
4) Monoclinic

e 7 & F9 feee @9t & AT, gRmEde
IaRrer |t it 3181 & 3reffaer f@eet g1 8

(@ #b #c) :-

1) ARG
2) [ELECISIES)
3) Srcatyie

4) UehaldTel

Ques # :92

The temperature below which certain materials are antiferromagnetic and above which they are



paramagnetic is called :-
1) curie temperature

2) neel temprature

3) weiss temperature

4) faraday's temperature

a5 a9, e A verd gfaelegrashia giar § aur e SW Iqgraha giar e, Fearng -
D) sy are
2) reramg
3) aewEan
) s am

Ques # :93

The susceptibility of a dimagnetic material is essentially independent of temperature :-
1) under all circumstances

2) as long as the electronic structure is independent of temperature.

3) at very low temperatures of the order of 10 K

4) at very high temperature

U GfAgFahi gerd A Trahrr ygied aTd o3 3raede T @ AT @ § :-
D) gafy aRfeufaat

2) 319 e b Solareeleh EXTAT dTT O 3113 &Y

3) S w3 ATt (10 K T Ffe & )y

Y sga sea Al W

Ques # :94

Vibrational states of a diatomic molecule are seperated by energy interval of the order of :-
1) 0.001 eV

2)0.1eV

3) 10 eV

4) 100 eV

U EfATHATIE 370] Y FOfad ATt et # ¥ Bhw FIRe & ST AHeairel ganT JUFFd it § ?
1) 0.001 eV

2) 0.1eV

3) 10 eV

4) 100 eV

Ques # :95

The rotational frequency spectrum of a diatomic molecule, having
moment of inertia I , consist of equally spaced lines seperated
by an amountequal to -

1) 52
:er

2) h
Ax’r

3) 72
Ar’r

4)



2

h
87l

TS CfARATE 3oL, SEET S5 et [, &%
goied AT TWaed A TAE JRTeT R JAFHd
@I gidr & | 9% Ha}rel gidT b -

1) 2
:1'2}
2) h
ar’I
3) 2
arI
4) ¥
872l
Ques # :96

The J=1 <« 0 transition in HCl occurs at 20.68 cm™1 .

Regarding the molecule to be a rigid rotator, the
wavelength ofthe transition J=15 «14 is -

D 32%102 cm
2) 32x10™4 cm
3) 16X102 cm
4) 16X10°4 cm

HCI# E&HAT J=1«0, 2068 cm™ ox g ¢ |
3] T TE gUlh AT U, FhAUT J=15 <14

T TR ¢ -

1 32%102 cm
2) 32x104 cm
3) 16x1072 cm
4) 16X10°4 cm
Ques # :97

The chieflimiting factorto resolve the fine structure
of the Balmer series line H,, is -

1) Stark Broadening

2) Collision damping
3) Pressure Broadening
4) Doppler effect

gAY Aot Yar H, & gaa8 a3 &1 faffiia
FeT P Tl HHHRT HRE b

1) TS RAEarR
2) TYg 3aFHGT
3) ACRER=sIEg

4) ST THTT



Ques # :98

Which of the following series is observed in absorption spectra of alkali atoms:-
1) Principal only

2) Principal and sharp only

3) Principal , sharp and diffuse only

4) Principal , sharp, diffuse and fundamental

8T TTATOL3AT & 2o Faen & fesy & A et Avf 9T Fr et § -
1) therer apa

2) Frael A& T TFT

3) e e, T w4 faaRa

4) 7, Fge, faafid vd e

Ques # :99

The diffraction condition of a crystal lattice, whileﬁ and ﬁ

are the wave vectors of incident and reciprocal lattice
vector, respectively, is -

D G?=K .G
2) G:=2K.G

3) 2 1= =
G=—K.G

2

4 2
K.G

— - —_ N
afg K 3 G &A: 3add v gohA SAkid iy

F TR Iieyr & af v Ghved Sed &1 fadd
gfdaeT § -

D) G?=K .G

) G*=2X.G

3) s 1= =
G=—-K.G
2
9 2
4) G'J-= e
K.G
Ques # :100

For a face centered cubic crystalline structure the following diffraction peaks may be observed in the X-ray
diffraction experiment :-

1) (110), (330)
2) (111), (321)
3) (100), (321)
4) (111), (331)

TH Bd® Siegd T fhEed G391 & forw X-fHIor fadsr v & A Rads ey 9faq & e

ETW%:-

1) (110), (330)
2) (111), (321)
3) (100), (321)



4) (111), (331)

Ques # :101

The energy of an electron in an energy band as a function ofits

—

wave vector £ is given by
E (fr:] =Eqy— B(cosk,a +coskya +cosk,a ),

where E, , B and a are constants. The effective mass of the
electron nearthe bottom of the band is :-

D 2h2/3B o>
2) h2/3B a?
3) h?/2B a?
Y h?/Ba?

U Soiacid i Ue o7 35 & FoiT sad ader G k

& Teld & §7 H E(EE]ZEG_B(CDSRTXQ +coskya +coskza ):;
ERIT AR, 56l Eg, Bd a Taas g | aas

U Soiddld &1 JaTdl geda= & -

D 2h2/3B a>
2) h?/3B a°
3) h?/2B a*
4) 2 2

h2/Ba
Ques # :102

Identify the statement that is not true for ferromagnetic materials :-
1) They have a large magnetic susceptibility

2) They have a fixed value of relative permeability

3) Energy loss is proportional to the area of hysteresis loop

4) They lose their nonlinearity property above the curie temperature

foret F @ Tl Fye Alegrady eyt ¥ AT aeT 7E ¢ -
D) gorehy gredhrar wgfed sea i &

2) goTehT HTATEIS UIRETFIAT &1 AT RAIT gar g

3) Fatt gifer, AT T F &1l & FATTIT el &

%) Fdr a9 3 FR Y 3791 N FF T A G §

Ques # :103

Superconductors, subjected to a magnetic field of
flux density ¢ , exhibitthe macroscopic quantum

interference when (n =integer) :-

1) e¢r
— =2nm
hc

2)  eh
— =nm

-::q)_



3) eq)
— =nm
hc

Y eh
e 2n+ D)m

sifcrameres, foeg wolad Helcd ¢ & TFahg
&Y H [@r SAdl AT &, T FdlecH cdfdEHol
zd § & (n = qoitd)-

D ed
—— 2nm
2)  eh
— =N
cd
3 ed
he =nm
4 eh
e Cn+ Dm
Ques # :104

An electron makes a transition from the valance band to the conduction band in an indirect band gap
semiconductor . Which of the following is NOT true ?

1) There is no momentum change in the electron .
2) A phonon is involved in the process
3) A photon is involved in the process
4) The energy of the electron increases

TS HYcHET 43 cRTel Ireiarers & U golacid HAISl 45 § I s A AFAT AT | T/ &
wwaﬁ%:-

D) gorereler & 1S daer aRadeT AT @Yar &

2) =g RT3 Uk BlsileT ATAT Ear

3) g ufehar 7 Ueh wiel AT el &

) sorereiel T Foll sodl &

Ques # :105

If the rms current in a 50 Hz ac circuit is SA, the value of current 1/300 seconds after its value becomes zero
will be -

b 5v2 A

[
2

3) 5/ A
V2

4

EA



TF 50 Hz YedTadt &RT GRTe 7 q97 ATET {T GURT SA § | SHSHT AT LT 81+ & 1/300 AFHUS a5
TR T ATeT 19T -

D 5v2 A

)
n
3 ¢
f@ A
4 ¢

- A
6

Ques # :106

The output of a stepdown transformer is measured to be 24 V when connected to a 12 watt light bulb. The
value of peak current is :-

I)LA
V2
2)@}:‘1

3) 2A
Y 2v2A

T T STHGTRHT HT @9 24 V AT SA1aT § o 3@ 12 g & YT dod @ st omar § | fraw
TRT T AT ¢ :-
1A
V2
2) ‘JEA

3) A
Y 2y2A

Ques # :107

An alternating potential of 100 volt and 50 Hz is

applied across a series circuit having an inductance

of 5H, a resistance of 100 © and a variable capacitance.
At whatvalue of capacitance will the currentin the circuit
be in phase with the applied voltage ?

1) 0.5 UF
2) 5 UF
3) 2 UF
4) 25 UF

5H IRekcd, 100Q 9faer vd ve gRadt enfiar amer
Ue Avf gRgy & 9 50 Hz , 100 V &T '
vcarad! faerg 3Rifaa B smar €| afar &
e A1 W 9ROy #F orRT HRAT dleedr &

AT HGAT H gHET ?
1) 0.5 puF
2) 5 UF



3) 2 UF
4) 25 UF
Ques # :108

The current in the 12 © resistance of the circuit shownis -

16V ——

1)
2)
3)
4)

120

WAL
405

1Q

W]

._——_ 12V

1A
2A
3A
1.5A

ot v ofigy & 12 O gfaer & arr & -

120 10
WAL W]
16V —— _
T 495
1) 1A
2) 2A
3) 3A
4) 1.5A
Ques # :109

— 12V

A circuit containing resistor R4, inductor L1 and
capacitor Cq connected in series gives resonance
at the same frequency 'f' as the second similar

combination Rp, Lo, C» . If the two circuits are
connected in series, the new resonant frequency will be -

1)
2)
3)
4)

fi2

f
2f

\.‘E f

v gRay, fagd ufdde Ry, Wehed Ly dor gz

Cy Aol & &2 &, 3¢ 31y ' f ' W geied gar
58 W g@xr @A F@AE R, Lo, Cp 81aT & | IfC =t
aRay Aol A d &5 B ST § o a5 A=-Aer Aghid gl -

1)
2)
3)
4)

fi2

f
2f



1.,."5 f

Ques # :110

A capacitor of 250 nF (nanofarad) is connected in
parallel with a coil having inductance of 16 mH and
effective resistance 20 Q . The circuit impendence

at resonance is -

D 20 O

2) 320 0

3) 3200 O
4) 32000 Q

16 mH SRehca Td 20 Q FeardT UfeRrer i veh  Fosel,
250 nF(eaT $13) & T F TAEK &A & J37 8 |

31eelre o afkaer & ufderer § -
1) 20 Q

2) 320 Q

3) 3200 O

4) 32000

Ques # :111

A source V(t) = V cos100mt has an internal impedance of (4+3) Q.
If a purely resistive load connected to this source has to extract the
maximum power out of the source, its value should be -

D) 30

2) 40
3) 50
4) 70

T gid V(t) =V cos100mt T 3Tais giderar (4+§3) O
¢ | a2 58 @ T I v ey ITSRET @15 & ad @

JHTEhde Afdd TSRl FXar § o S8 A9 glar apy -
1) 3Q

2) 40
3) 50
4) 7Q

Ques # :112



The Norton's equivalent (I, and R, ), between

terminals A and B of the circuit shown in the figure is -

3Q 4/5Q
WA M A
_I_
v O <20
s B
1) 5
;AaijQ
2
) iAan[jE Q
5 5
3 E,ﬂ.and 20
5
Y EﬁaaﬂdE Q
4 5

o # gefiv aRmy & fRT A @ B & A= #ica ded
(I and Rg), & -

30 4/5Q
WA M A
_|_
v O <2Q
+ B
D) ;AHETFEQ
) .
) o 2o
5 5
3) %AHETFEQ
4) 3a a2
4 5
Ques # :113

A series RLC circuit is resonant at 1 MHz. At 1.1 MHz the circuit impedence is :-
1) Capacitive

2) Inductive

3) Resistive

4) Minimum

o Aoft RLC TROY 1 MHz 9 317a1fed & | 1.1 MHz 9 9Raer iy yfcame gt .-
D enfechr
2) o
3) gfaRYed
4) e

Ques # :114



The power factor of a series L-C-R circuit at resonance is - (assuming resistance of inductance to be zero)
1) Zero

2) One

3) between zero and one

4) between one and infinity

T Aoft L-C-R 9Ty F7 31efeA1e 9 aferer [onian gl & - (I Aot §U o Rhed F1 wfeiw e &
):-
D o=

2) g
3) T T U & ALY
1) e T 37T F AT

Ques # :115

An air core coil and an electric bulb are connected in series with an ac source . If an iron rod is put in the coil ,
then the intensity of the bulb will :-

1) remain same
2) increase
3) decrease
4) become zero

U a1 FR F3ell 09 U gy aoa Ua Yegradt anr Wd F Aot FA A T | aR Tl A v g
1 &3 T AT § af aea iy cliear -

D agr o

2) geah

3) gy

4 g g s

Ques # :116

Forthe circuit shown | the Thevenin resistance and
thevenin voltage across terminals a and b respectively

are -
5Q
+ d
50 v(E) 200
i
1) 250, 40V
2) 40, 50V
3) 250, 50V

4) 40, 40V



et a7 afgy & for , fRT a 9 b & 7= Jafaa wiam
g dafia  dlecdl HAA: § -

5Q
+ a‘ g
50V E) 200
|
1) 250, 40V
2) 40, 50V
3) 250, 50V
4) 40, 40V

Ques # :117

A series LCR circuit with R = 100 Qs connected to an

ac source of 200 V and of angular frequency 300 rad/sec.
When the capacitor is removed from the circuitthe current
lags behind the applied voltage by 60° while on removing only
the inductance current leads the voltage by 60°, the
currentin the circuitis -

1) 23 A

2) 1.5A

3) V312 A
4) 2 A

us Aot LCR 9Rgy f5a@ R=100Q , § , 300 rad/sec

RO el vd 200 V & U UchEdl ORT @ § F57 & |
e RO § A &I g A § df 9RT IR dleedr
T 60° 9y gY AT § F9fF Shae Rehed el W RT dleedr &
60° 3T g A1 ¢ | a9y & arT § -

1) 2/3 A
2) 1.5A
3) V312 A
4) 2A
Ques # :118

What should be the percentage increase in the impedence of an ac circuit so as to reduce power factor from
1/2to 1/4 ?

1) 25%
2) 50%
3) 100%
4) 200%

U Yegrad! aRT 9y 7 gfdaren & fraa widera gig i s arfee @i ofFa o 172 & 5

R 1/4 AN ?
1) 25%

2) 50%

3) 100%

4) 200%



Ques # :119

The rms value of the voltage E = 8 sinot + 6 sin2mt is -

1) 10 volt

2) 50/ vZ volt
3) V50 volt

4) 10/ 42 volt

dreedr E =8 sinmt + 6 sin2aot &1 JatATT Ha AT § -

1) 10 @reT

2) 50/ 2 dee
3) V50 giee
4) 10/ 2 diee
Ques # :120

A wire of length L is given the shape of a circular ring and current I is flowing through it. Now if it is given the
shape of a coil having 2 turns and the same value of current flows through it, then the ratio of magnetic field
at the centre in first and second case will be :-

1) 1/4
2) 12
3) 2
4) 4

L 9FaTE & UF aR Y JeaThR qord Y ATHTar & STl § 747 380 F 1 4R et § | 3T IR 3@ v
2 R arelY ozl Y TR & ST TUT FATT 4RT FarfeT F S A yUH7 ve AT Fufy & Fo
U FIhTT &¥a1 T T G19 :-

1) 1/4

2) 12

3) 2

4) 4

Ques # :121

Which of the following is NOT true for common collector configuration of a BJT.
1) Input impedence is Low

2) Current gain is high

3) Voltage gain is less then 1

4) used for impedence matching

foeer & & a1 v gfayd wir cifSrrer & ssrafass dames e dg g 7dt & -
D el afcamen =1 g &

2) ey ofeyr 3T gl @

3) Arecar Aoy 1 A FA G

4) gfeTe aereT 3 39T 7 Ay

Ques # :122



Assuming thatthe opAmp is ideal | the output voltage Vg
IS -

2R
VAV AN
R +10V
AAA \K
/K v
v, 10V

1 4V
2) 6V
3) 75V
4) 1225V

OPAMp & el Aleld §U , faeia dleedr Vo & -

2R
I A VA Y A N
R +10V
VYV w\
Vo
21'-'?- + _1[}1*_?
1) 4V
2) 6V
3) 75V
4) 1225V
Ques # :123

Binary equivalent number of 109 is :-
1) 1110101
2) 1101101
3) 1111111
4) 1111101

3 109 FT fA3merdt gearF ¢ -
1) 1110101
2) 1101101
3) 1111111
4) 1111101

Ques # :124

For an oscillating L - C -R circuit value of resistance will be :-

1)



738';1;1
L F
DRSS

> o/
= =
W s
| ) | ]

SR STE

T 1= L - C - R IRUY & 9faier &7 AT giem :-
)

N/
~
S
eSS

3)
R -::2\/E
C
4)
R = 2\/§
C
Ques # :125

Using Boolean algebra , the simple form of (A + B) (A+ C) s :-
1) A+BC

2)B+AC

3) C+AB

4)A+B

Tl SISTeTfOreT T 39T T (A + B) (A + C ) FT I T 1M :-
1) A+BC
2) B+ AC
3) C+AB
4)A+B

Ques # :126

For an amplifier voltage gain is 500 and after feedback it reduces to 100 , then the feedback ratio is :
1) 0.008

2)-0.008

3)0.011

4)-0.011

farelt waeler Y ateear afewr 500 & F qaAferawret & are afowr 100 1§ SiTelt § &t geaferaer qonia & :-
1) 0.008

2) - 0.008

3) 0.011

4) - 0.011



Ques # :127

Consider following Comparator :

Vi & -

) 7
&
Vat
.
_V:z:r.r /
2) Vu &
I{‘!d‘f
Vi
-V:ar
3) V.
ﬂ.ﬂ
Vs:_zr
»i
-V.;a.r
4) v,
0
t Vi
¥,




fAr gerfas aRgy | fa=R 1 -

1) 1 h
Fsa.f
oV
_V:a'.r J
2) (R
V:ar
oV
-V:ar
3) A
Y
V:c_:a'
>V
-Vm{
4) ¥
t Vi
oV
-V

Ques # :128



Considerthe following Logical circutit -
B

Which of the following Gates is represented by this

A

circuit

1) AND
2) OR
3) XOR
4) NAND

AT o IRTY W TR & -

T
}
T

A

I5 IR9Y HIAY @R FT 9eiid a1 & -

D tuzegEr

) 3REER

3 e 3IRE@ER
4 JusEEr
Ques # :129

Consider following circuit :

g a
Jj 0 g0
Pulses 0—— ¢t ck
Kao| (Koo
! |
It represents a :
1) Decade counter
2) Ripple counter
3) Ring counter

4) Divide by 12 counter



ol giuy W faar &

o

¢ 0
[ | ) %9 -
J o/ v P Jj 0 J 0
Pulses 0——— Ck L (3 Ck C
Kf]‘r 0 K L’J‘r ] K fT"r 0 Koo
Ig veidd &ar & -
1) G2leh I0Teh
2) 373 0T
3) Iy I0TH
4) 12 ¥ {3 0T

Ques # :130

Considerthe following circuit diagram :

TR s
FJ
_)— Carry

It represents a :

1) Register
2) Counter
3) Full Adder
4) Half Adder

oo a9y ©X fd=R &Y :

teum) DRt
B 7
_)— Carry

5 Ui Fdm & -
D feex

2)  IurR

3 goi A

D AEH

Ques # :131




Considerthe following logic diagram :

D
_)_

>

It represents a :

1) NAND Gate

2) XOR Gate

3) NOR Gate

4) Schmidt trigger

e aF 7 )W Bar &+ -

D
B

>

_)_.

qE Jeidd al B -
) vz ZaR

2) T 3] EaR
3) A aaR

4) favre an
Ques # :132

A flip flop can exist in the following number of states :
1) One

2) Three

3) Two

4) Four

UF 3Ac-Jac (Flip-Flop) e 3rawanait & & gvar ¢, 3 §&aT S -
D) o
2) &=
3) ar
4 ¢

Ques # :133

A modulo 2" Counterwill have following number of flip flops :

1) 2
2) n-1
3) n
4) n¥2

T Higell 2" 30Th A Iefe-geie (Flip-Flop) T @war g -
1) 2
2) n-1



3) n
4) '
Ques # :134
Thevenin equilivalent (Feq.Req) of the following circuitis -

15Q 140
EVAVAVAN JAYAVANEES

SCHE P

1) Eeq=13.737 , Req=14.15Q
2) Feq=14.73V , Req=17.16 Q

3) Eeq=1373V . Req=17.16 Q
1) Eeq=14.73V , Req=14.15Q

e aRuy @7 Aafas oo (Eeq.Req) 41

15Q 140)
EAVAVAY VAYAVAN

ov() ‘o 2

1) Eeq=13.737 , Req=14.15Q
2) Feqg=14.73V , Req=17.16 Q

3) Eeq=13.73 V , Req=17.16 Q
4) Eeq=14.73 V , Reg=14.15Q

Ques # :135

Norton equivalents (Ieg.¥eq) ofthe following circuitis :
30 7Q
AVAVAN VAV AV

1
) qu=§ amp . Feq=é mho

2 Jeq=8 amp . Yeq="9 mho
3)



Ieg =§ amp ., Yeq =% mho

4) 1
Ieq =§ amp . Yeq =9 mho

et aRger &1 «iéaT gea (leg.Yeq) &
3Q Q
IWAVAVAY AYAVANE.

D qu=§ amp . qu=% mho

2) Jeq=8 amp ., Yeq=9 mho

3) Ief;:E amp Fef;:l mho
8 9
4
) IEQ':% amp , Yeq =9 mho
Ques # :136

For transistor correct relation is :-
1)
{I o i
1-5
2
) &

b=

-«
3)

o=F
p

4)

1-p
P

l-«



LY
I

4)

Ques # :137

Ground state of V (z = 23) is represented as :-
1
) 4

B

V (z=23) Y FLTaA Fatt et far @ AR g 8 -
D,

B

) *Ds)s

L

) °Ds),

Y Dy)5

L=

Ques # :138

Atomic spectrum of Ca would have :-
1) Only singlet lines

2) Only doublet lines

3) Singlet and doublet lines

4) Singlet and triplet lines

Caﬂ?WWIﬁ?aﬁWﬁ'ﬁ?ﬁ:-
1) el sor T@m@

2) ael gfaeh Y@Td

3) = T gfa @

4) g g By Y@re

Ques # :139
0
At 500 K sodium D lines ( A = 5893 A ) have a half

intensity Doppler width of 0.056 em ! Corresponding
width at 1000 K would be -

1)



0.056 cm™

2) 0079 cm?
3) 0.112 e’
Y 0.028 cm?

0
500 K o3 ®1fEes DY@Eit (L =5803 A ) &y o
frgar steer == 0056 A & | 1000 K @) @15 == g -

D 0.056 dr”
2 _

) 0.079 &=
3) 0.112 &
4) 0.028 &t
Ques # :140

Consider Na atoms placed in a magnetic field B.

Zeeman splitting in the 3P1_,.-3 state Is -
V' upB

2 2up B

% (1/3)p B

Y (2/3)uz B

Ueh JrRIhIT &7 B 7 Na SRA3T 67 7gemon
s | 3Py, @ # FHew fued §

D' B

2) 2up B

3) (1/3)up B

Y (2/3)uz B

Ques # :141

Paschen Back effect on atomic energy levels is caused by :-

1) A strong electric field

2) Small magnetic fields such that effect of spin - orbit interaction is large compared to the effect of magnetic field
3) High magnetic fields such that effect of spin - orbit interaction is small compared to the effect of magnetic field
4) Any magnetic field irrespective of the magnitude of spin - orbit interaction

YIAT] FalT il 3 TR A T HT FROTE :-

D) w g fagga e

2) v oY A a1 , Frad TehoT- el Ao ORaT T THTT TR 81 & WIS & 31 g
3) ve 3o gEah 81, Fora 5T el 3l 3R T W eI & & T § A 81
) S o TrahrT a1, THUT-alI 3 R & genTtae oTeT




Ques # :142

Choose correct statement for frequency difference as one goes to higher frequency in the vibrational spectrum
of a diatomic molecule:

1) It stays constant

2) It increases

3) It decreases

4) It initially increases but then decreases

SFAMRATITF 0] & FFIAT TFed & fAT Ife F¢ 397 3mgfa Y R Srar @ a 3mgfar srarer &
WWW%:-

D) 7g frr tgar @

2) gg Feare

3) wg medr g

1) URFH H Jear g e geary

Ques # :143

In Stern Gerlach experiment as atoms moving along x - direction enter in the region between magnetic poles,
the magnetic field must :-

1) be constant

2) have a gradient along x-direction

3) have a gradient in the perpendicular direction
4) be oscillating with time

e - AT TN H raehrar 4ot & sfrer TOATO] x-fereim # a1fey Y §U 9aer 7 § o Trareh 4 -
D) g e afiee

2) & x - f&2m #F ygoTar gel TRT

3) & x - e & clFdad guTdr gl a1fgw

) AT & WY Sroled FT AT

Ques # :144

Lead which is a type I superonductor , has a superconducting transition temperature of about 7 K. At 3.5K,
respective values of its resistivity and magnetic susceptibility would be :-

1)0,0

2)0, ()1

3) ~10°1% ohm.cm, (-1
4)0,(-)0.5

a3, 3 % v | yR &1 3ifaaras €, F1 sfaarfad @waor arg sersrer 7K § | 3.5 K 98 38
fafirse wfaRterarar sitk graehrar gamegar worer: gier -

10,0

2)0, ()1

3) A0 AT (N

40, (-)0.5

Ques # :145

Curie temperature of iron is 1043 K but a block of iron extracted from a mine does not attract an iron nail at
room temperature . This is because :-

1) of multi magnetic domain structure in ferromagnetic iron

2) iron extracted from mine continues to be paramagnetic at room temperature
3) iron extracted from mine is in diamagnetic state at room temperature

4) more than of one the mentioned factors



T T FH ATTHA 1043 K § Toe] Toh TeToT 3 FAPTeI g3 HTIAIA HT TF THST FAL & a9 T
AT Y T YT Y TR 7 FIAT § | TE 5T FROTE +-

D ditg - gradhr 3meR= # S JFShI SIAT TIAAT

2) @ereT ¥ fAshre BT 3T A o AT OR 31T Feieh Bl STRT TGl &

3) @ O e E3T 3T A & 1T TR JITFhI IaEAT H T g

Y fordr gu Rt 7 ¥ v @ 31t

Ques # :146

A Type II superconductor is characterized by value of London penetration depth to coherence length being :-
Ho

2) 1

3) less than 1

4) more than 1

TF 11 YR &7 HfAaTersd dose [A9E) MgUS$ T U (PR TFaTS F 59 Ie791a & fafara
g e

1) 0
2) 1

3 1dFA
D 130w

Ques # :147

Consider a solid whose Debye temperature is 90 K.
its lattice specificheat C,, at 2K is 20 mJmol- 1K1

At 1K, C,, wouldbe -
D 20mdmol 1K1

2)  7.07 mJmol 1K1
3 5mdmol K

4)  25mdmol K

& 3 &7 rguroer fifere Saer BeE ag 00 K § |
2K X s offew (ares ) fafee swar

C, 20mmol K12 | 1K C,, gl :
1) 20 mJmol- 1K

2) 7.07 mJmol 1K1

3) 5mJmol 1K1

4) 2 5 mJmol 1K

Ques # :148

Electronic heat capacity of metals at temperatures much below Debye temperature and Fermi temperature
has a temperature dependence as :-

1) TV2

2) T
3) .

T?r.- 2



4 13

%mmawﬁm#agaﬁaﬁwmﬁaﬁsﬁaﬁﬁﬁﬁﬁwmaﬁmwﬁﬁww

W?Fﬁ%
1) TV2

2) T
3)

I

1—3.-..
4) 1—3

Ques # :149

Consider an arrangement of two metal blocks with a layer of an insulating material in between them. Choose
incorrect statement :

1) As a voltage is applied across the junction , current changes linearly with voltage .

2) If the two metals are brought in superconducting state , then even without applying any potential across the
junction , a dc current will flow across the junction

3) An oscillatory current will flow , if a DC voltage is applied across the junction
4) An oscillatory current will flow , only if an AC voltage is applied across the junction

&l T W3 & ALY UF FATaF YaTd T 9 & TF HAToleT Y TR0 HIFAY | I FYF FT T4

o :

D) srar €ifer & 3 aR frsra ST e & At Uy dteed 3R Jad

2) St &Y T3t T 7fcreTeren TawT # ST ST § o Wiy & 3R IR e R faeta & oemey ax
T & 3R IR Ueh S1.8). YRT §g97T

3) wer arfera Uy Sgel Ife @Y & 31N 9R e .8 aleedT oeTs STt &

4) ueh AIford URT hael a9 Fel STt G & 3N IR e T.HT. alecdr o s Sl &

Ques # :150

Madelung constant for a one dimensional chain of ions is :
D) 2log2
2) 2In2

%) [%_]1112

4) 267

3T Y OF T - Ry 3 1 Ageier Aaaiw § -
1) 2log2

2) 2In2

3) (%_]]112

4) 267



