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PAPER -1I
PHYSICS

1. The ideal operational amplifier

(OP-Amp} has the following
properties

(A) it has zero input impedance
(B) it has infinite output impedance

(C) it has a flat response over a very
narrow frequency range

(D) none of the above EEE

o ol

‘2. The high pass filter has a

(A) gain of zero starting from zero
frequency upto cut-off frequency,
above which the gain is constant

gain A upto cut-off frequency and
zero gain for higher frequencies

(B)

Zero gain upto cut-off fréquency
gain A over certain frequencies and
zero gain for higher frequencies

€

(D) gainAupto cut-offfrequency, zero

gain over certain frequencies and
gain A for higher frequencies

Frequency and phase modulation
belong to a class of modulation
known as

(A) amplitude modulation

(B) pulse-code modulation
(C) angle modulation | '
(D) pulse-width modulation

4022-A

4, Pulse-Code Modulation (PCM) is a
method of converting

(A)
(B)
(C)

(D)

a digital signal into an analog
signal

an analog signal into a digital
signal

an L-ary digital signal into an
analog signal ‘

a natural binary code into an
analog signal

5. The distortionless detection or

recovery of the amplitude modulating
signal from the modulated carrier
can be achieved by

(A)
(B)
(©)
(D)

Non-linear rectifiers
Linear rectifiers
Band pass filters
Frequency converters

If B and K respectively represent
the volume expansivity and
isothermal compressibility of a
thermodynamic system, then the

ratio % will represent

5
aT Jy

[ P.T.O.
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‘ (A) WTSRIbAIE GaH
8. Fumh! ¥ fa ¥ ogEr, R A (B) Srfierer FateH
-1 T G W @ ? (C) Tre-¥ihel HaeH
I g
D) wARE
@) (g) =v(g—§-] _p 11. @ o T e F Rl
’ ' (A) a#b#c, a2y #90°
(B) a=b=c, a=B=7y
® (5).=7(5F) -» ©) azb=c, axB=y
. v (D) a=b#c, a=Rzy
©) (g) =P[%J v 12, ggmmqmmﬂﬁmu SITeTeh
(A) fcc STeTS
(B) bec SI®
(D) [g—g—] =P(%] (C) atet o et
' Y (D) ¥ & S T
4022-A 4

?@ Teachingninja.in



[E
7. Which one of these represent

the chemical potential pofa

thermodynamic system ?

()
@& Tlon),.
-1( 88
(B) v(sﬁl,v
1/0S
© %(afl,,,

a8
®) ‘T[a—wl,v

8. According to the laws of

thermodynamics, which of these

relations is correct ?

9.

10.

11,

12.

The phase-space diagram of a linear

harmonic oscillator of mass m and

total eriergy E will be

(A) an ellipse with semi-minor axis
of length 2mE

(B) a circle with radius2mE

(C) a parabola

(D) a straight line passing through
origin with slope of v'mK

The ensemble of systems in which
every system has equal energy
and whose all quantum states are
equally probable, is called

(A) Microcanonical ensemble
(B) Canonical ensemble

(C) Grand-canonical ensemble
(D) None of these

For a triclinic crystal system
(A) a#b#c, az=p=+y+#90°
(B) a=b=c, ax=B=y
(C) a#b=c, axf=y
(D) a=b#c, a=p=Y

Reciprocal lattice of a siﬂlple cubic
lattice i
attice 1s EEE

(A) fcc lattice EI L
(B) bcc lattice

(C) simple cubic lattice
(D) none of these

[ P.T.O.
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13.

14.

15.

16.

weh fgRefta s & anfen agane wfew
d=2i+jmm b=2] ¥ ; sa% o
ST W1 SNfeH FAIE GReW a* g
(A) 4ri

(B) 3ri

() 2xi

(D) =i

fe=1s =1 Gy Hied 99§
(A) T qureE & ot
B) < avTeEA % el
(C) =g atneet % fod
(D) 39l o ¥ 15 T

T I A W ST S WO
IIFE el &

(A) =TEHI % e

(B) =TETEhI & fﬂ%

(C) ¥ =TTl %, T D! %

(D) ardurg &

gt i Wdg W g gF A vfa = e
T 1.37 kKW S 91 gkt 8 | I8
" §C TR I8 o e e Oft R

foraeht aoest A = 6000 AR | T 5
yeere o Fifga faga & 6t omr =61 |

(gt Y gag W)

(A) ~1000 v/m

(B) ~1500 v/m

(C) ~500 v/m

(D) ~100 v/m

4022-A

17. T ST AW q fmm wmEe 9

Vv, 3, Tt T GRY AT MY Q % fomm
¥ gt T ¥ Gy AT Bl W R
G 5 st sr @ @ ™ ) | T
9 ¥ 78, TR 4R 3T v =0 % dim g
2, 3R 3= | a6 femn o =gt wite I
B, I % g W {afestmreres gifEt
Wmﬁmﬁmgaﬂ(%<<c‘q‘ﬁ
AR g, T SR Sl (%mvz] 1
fopemr feem femfia grar @ 7

16q (v, °
™ zae)

(C) _117&("_0)2
Qi c

D) 1‘;‘1("_0]3
45Q\ ¢

18. T% IREER ool T w1y owd R,

e SIMM a=4 cmaTb=2cm¥ |
2 mW i €T H Il 1 TREe F@T R | 3
HaleH it SgRa 10 GHz &, o 71 e
for & =1 it v (dies Aey) Faffa =t |
(A) 63.77 v/m
(B) 44.5v/m
(C) 81.2v/m
(D) 32.5v/m
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13. The primitive translation vectors 17. A positive charges q is fired head-on

of a two-dimensional lattice are

2=2i+] and b =25. The primitive

translation vector a* of its
reciprocal lattice will be

(A) 4ri
(B) 3xi
(C) ori
(D) =i

14. The Debye continuum model is
valid for |
(A) all wavelengths
(B) long wavelengths
(C) short wavelengths
(D) none of the above

15. At absolute zero temperature,
the semiconductors have band
structure identical to ‘

(A) Conductor

(B) Insulator

(C) Neither conductor, nor
insulator BT

(D) Semi metal AT,
=

16. On the surface of earth we receive
about 1.37 kW of energy per square
meter from the sun. Calculate the
electric field associated with the
sunlight {(on the surface of earth),

assuming that it is essentially

monochromatic with A = 6000 A.

(A) ~1000v/m
(B} ~1500 v/m
(C) ~500 v/m
(D) ~100 v/m

4022-A

at a distant positive charge Q (which
is held stationary), with an initial
velocity v,. It comes in, decelerates
to v = 0 and returns out to infinity.
What fraction of its initial energy

(% mvﬁ) is radiated away ? Assume

vy<<c and that you can safely ignore
the effect of radiative losses on the
motion of the particle.

i6q Vg °
® 233

(B) 1‘;‘1(&)2
450\ ¢

(C) i"?ﬂ[v_or
QlLc

D) m(v_of
45Q1\ ¢

18. An air filled rectangular waveguide

of dimensions a=4cm, b=2 cm
transports energy in dominantmode
at a rate of 2 mW. If the frequency
of operation is 10 GHz, determine
the peak value of the electric field
in the waveguide.

(A) 63.77v/m
(B) 44.5v/m
(C) 8l.2v/m
(D) 32.5v/m

[ P.T.O.
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19.

20.

21,

22.

100 MHz W a1y &5 sl fawy whaamen
70 3 e FEdis 3 rad/m R |
ST <t iy et o 3 wh et it
<) AT Y |

(A) 334.2 nH/m ; 68.2 pf/m

(B) 144.5 nH/m ; 86.2 pf/m

(C) 330.2nH/m ; 73.2 pf/m

(D) 332.5nH/m ; 68.2 pf/m

U G 3ETerh 89 § el
p=12 | e, 3 o TH ¥ &,

AR E= somel "), % L
H=1 .Oci[m-%y]ax Ay
m

(A) 8, 10% rad/sec

(B) % , 10% rad/sec
(C) 30, 10® rad/sec
(D) 16, 10®rad/sec

FHE-EReR fam # SeRr = wliemr
F forq 3w 3 e st @

(A) TN <t Tamar

(B) R-tuafees wligm

(C) Toramar =t fawebuor

(D) Swed asft

S graeEd gg % fame =1 fmin
§, 32 gl W[ 3

(A) TRk grreged

(B) W FrusIEd

(C) T graeged

(D) Wi Frasgad

4022-A

23

24.

25.

26.

27.

. Yfie =) aaEE T o steran fEfafaa

% o oft seim & @R ST Rt 8

(A) 3= i % Rl % @A |

(B) 5& TG % A, 5 Ud 4 o Wi A
() Fata % o & fag

(D) vl &t

T GESTT yoredt d 719 & T amewers
Tt /aRET 2

(A) MR mEE

(B) am (aefafe) e

(C) =T (THRIEM)

(D) Swra et

AR IPhERR T fafdre TR 1

(A) e diliw Glea et BT &
(B) e U< EedH IelE=R BT §

(C) ees T Higah ArelwrT gar &
(D) i i Breds FreiGRR B &

o afew ¢, W@ ¢, T g F wleE T
W &, Afg I

(A) i o el 9 &

(B) atfew B oA % I &

(C) e Tor ot I &

(D) ufew A BT =1 AF TH &

Tt Ay ) STegohis gl I 2,
e

(A) Fu% ez w1 aF T 78 S
(B) 5% feexfiee %1 WM ¥ BT
(C) 38T IRETRE &l BIal 3

(D) 3G ohA TE Bl 2
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19. An air line has a characteristic

20.

21.

22.

impedance of 70 and a phase
constant of 3 rad/m at 100 MHz.
Calculate the inductance per meter
and capacitance per meter of the
line.

(A) 334.2 nH/m ; 68.2 pf/m

(B) 144.5 nH/m ; 86.2 pf/m

(C) 330.2 nH/m ; 73.2 pf/m

(D) 332.5nH/m ; 68.2 pf/m

In a homogeneous non-conducting
region, where p_= 1. Find the value

ofe_and o, if E= 301!6{(;)': 3y) 8z %
and H= 1.0e{mt_;y)a A
v X m

(A) 8, 10% rad/sec

(B) % , 10 rad/sec
(C) 30, 108 rad/sec
(D) 16, 108 rad/sec

The Chi-square distribution is mainly
used to test

(A) Independence of attributes

(B) Non-parametric tests

(C) Analysis of variance
(D) All of the above

The transducers that are sélf-signal
generating are known as

(A) Passive transducers
(B} Active transducers

(C) Secondary transducers
(D) Primary transducers

4022-A

23.

24,

25.

26.

27.

Apart from temperature )
measurements, thermistors can also
be used for

(A) measurement of power at high
frequencies

measurement of level, flow and
pressure of liquids

vacuum measurements
all of the above

(B)
€
(D)
The quantities to be measured in
vibrating system are
(A) Displacement
(B) Velocity =
(C} Acceleration

(D) All of the above

E5E

a wd

An operational amplifier is a special

type of
(A) Voltage series feedback amplifier

(B} Current shunt feedback amplifier
(C) Voltage shunt feedback amplifier
(D) Current series feedback amplifier

Two vectors ¢, and ¢, are said to be
orthogonal if their

{A) vector product is zero

{B) scalar triple product is zero

{C) scalar product is zero

(D) vector product is unity

A square matrix is said to be
non-singular if

(A) its determinant does not
vanish

its determinant vanishes

it does not possess a reciprocal
it does not possess an inverse

(B)
€
(D)

[ P.T.O.
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29.

30.

31.

gfe arfew B oM diw wiemt =1 @
g adiamag e

(A) <HT afew wh € qer 0 R

(B) i afew ueh gt @ WeEd @

(C) ot afewr vk gEt & UK 2
(D) i afew ok Tw = 2

U I7aehel gHflen wl fs @ =xe fom
T 8, 98 p’ Sae W ) Hid
(order) ® |

(&) £y +xy + (x*-pily =0

(B) x°y’ —xy + (x*~p’y =0

(C) x*y +xy - (x*-ply=0

(D) x* -xy - (x*-p’y=0

Teh YT 30 & 1@ FHIE0 B

&+ Plxly = Qo) & o o T R
= G ! G T % w9 1
=ad w0 F T a8

(A) Px}=0

(B) Qx)=0

(C) Q) =1

(D) Px)=1

TIEEISH T 3 s e it Sy
_ whRkTiwe
(A) Teri =lur (arligy i)

(B) Tt whiv (S i)

(C) (A) 3 (B) g

(D) {(A) 3R (B) 7 4 =Ig 7

4022-A

10

32.

33.

34.

35.

it O F=eH 981 s S 0 %
YRR

(A) TS T

(B) sfma-wit w=m

(C) wREfRE TE
E5E

(D) 3= ™ D

Whel e (wiegamt fam) o difeem
T 10 8 2t fep araeen
(A A dag_ s\ g |
(A) YUEiferm, stgidiferaw

(B) =eridiferam, Yugicrm

(C) Yudiferm, e

(D) oheidiferm, sheidiorm

R I 1 % fore Fafofaa & @

frgeh! savasm T R 7

(A) ufsea mem

(B) IFeH B i
(C) ufdw =

(D) YeRIE 1 &

fafofaa & @ fea wfsear & amafea
BIeH Y JTEEeHdl T8 gidt 8 ?
(A) T=a: SeEs

(B) € Seasi

(C) IrasiEy

(D) ¥ @it
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28. If the scalar triple product of three ~ 32.
vectors is zero, it indicates that
(A} the three vectors are coplanar
(B} the three vectors are mutually
perpendicular
(C) the three vectors are parallel to
each other
(D) the three vectors are
non-coplanar
33.
29. The Bessel’s differential equation is
represented by, where ‘p’ is order
of Bessel’s equation
(A) Xy +xy + (x°~pYy =0
(B) X%y -xy + (x*~p*y =0
(C) Xy +xy - (x*~pIy =0
(D) =%y —xy - (&*~py=0
30. A linear equation of the first order 34
is written as % +Plx)y = Q(x). )
In order to make this equation
homogeneous, the condition is to put
(A) Plx}=0
(B) Qx}=0
€) Qx =1
(D) P} =1
35.
31. The likelihood of finding the electron
does not depend on in
the hydrogen atom.
(A) azimuth angle
(B) zenith angle
(C) both (A) and (B}
(D) neither (A) nor (B)
4022-A 11

The value of intrinsic spin quantum
number s of % is an outcome of the
(A) Stern-Gerlach experiment

(B) Davisson-Germer experiment
(C) Photoelectric effect

i
{D) Zeeman effect s

Helium atoms in singlet states
(antiparallel spins) constitute

and those in triplet states (parallel
spins} constitute

@)
(B)
(€
(D)

parahelium, orthohelium
orthohelium, parahelium
parahelium, parahelium

orthohelium, orthohelium

Which of the following is not required
for generating laser ?

(A)
(B)
(€
(D)

active medium
resonator cavity
pumping mechanism

source of light

In which of the following processes,
an incident photon is not required ?

(A) spontaneous emission
(B) stimulated emission
(C) absorption

(D) all of these

[ P.T.O.
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36. 1000 Watt/m*% Solar fafeor us
ER SAISHT Tag W 0.4 emissivity
@1 black body % emissive power
400 W/m’% aR 98 R § | wag
Wt foe @ 7 gnft 2
(A) 940 W/m*

E5E
(B) 850 W/m? 55
(C) 760 W/m?
(D) 670 W/m?

37. Tt 9w =1 @i fam

(electronic configuration) Urel

FYeH (exclusion) fagra % g &

W BT 8 ?

(A) TE YOI 3 L P ell ciae ol G
<Kl 8

(B) Tg THW] F 3= H II-KNK
(sub-levels) <t AT Y FaqwT &

(C) 9% I % 3F<X (energy level
and sub-levels) Slt &R AT
IU-ER H O % TEUA ) FakT 8

(D) Ig WA F T 5 FNaGH hl el
YT =AM 8

T soE & aman i sffvaad =0

autt, afe sus Il (fufer) <t e

1A(10°m) ® ? h = 6.625 x 107* Js

(A) 5.30x107% kgms™

(B) 5.28x107%° kgms™

(C) 4.91x107% kgms™

(D) 4.9x10°%° kgms™

38.

4022-A

12

39.

40.

41.

42.

T YT (Tunnel effect) Fefilied 4
Y fpaes angr W srenfia e =
THAT® ?

(A) wfésr Tt

(B) e 1 T 5T

(C) ErReHert %1 Affeaaar %1 faga
(D) &t AivTell SEe™

Pt § 8§ v famr 8 e saiet =
TR R ?
.h 8

(A) 1'2—11:&

id
(B) P

LI

C) 57 x

~n2 4

() -ih® —

frarramft st 3§ asfi oot % w g =
= og gr = o st 2

(A) SO(2)

(B) O(3)

(€) SO(1)

(D) SO{3)

e g R 3R TR % a1 fees dadd
T qT A1 JHex Fba o R, @

(A) = % Ue TSI 6 T BT &
(B) 3t W TF WHR I S BT 8
(C) TA1 oW uF Wb o1 & Bt @
(D) THH 64 % TUH T SHL BT &
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36. Solar radiations of 1000 Watt/m? 39. Tunnel effect can be explained on
is incident on a grey opaque the basis 01_. _
surface with an emissivity of 0.4 (A) Schrodinger equation
and emissive power of black body (B) Particle in a box
is 400 W/m?>. The radiosity of {C} Hqise_nberg’s qncertainty
surface will be principle

2 (D) De-Broglie wavelength
(A) 940 W/m

2 40. The energy operator in one
(B) 850 W/m dimension is
(©) 760 W/m® .h 0

(A) i—=
(D) 670 W/m? 2m ot
o ® =2

37. How does the Pauli exclusion h ét
principle affect the electronic 3
configuration of an atom ? {C) —12— =
(A) It determines the number of

. aa d

energy levels in the atom (D) —ih o

(B) It determines the number of
_ sub-levels in the atom 41. The set of all rotations in three

(C) It determines the arrangement dimensional space forms a group

of electrons in energy levels denoted by Lo

and sub-levels in the atom (A) SO(2) El il
(D} It determines the fotal number (B) O(3)

of electrons in the atom (€) S0(1)

' (D) SO(3)

38. What will be uncertainty in the 42, The sum or difference of two or
momentum of an electron, if more tensors of the same rank and
uncertainty in its position is type is )

_10 _34 (A) A tensor of a higher rank and
1A(107°m) ? h = 6.625 x 10°% Js type
(A) 5.30x107 kgms™ (B) A tensor of the same rank and
type :
(B) 5.28x107%* kgms™ (C) A tensor of the lower rank and
24 -1 . type
(C) 4.91x107" kgms (D} A tensor of the product of the
(D) 4.9x107% kgms™ ranks
4022-A 13 [ P.T.O.
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43.

44.

45.

46.

T Ay gEn % gy ® 9 3 e
= foRaT < 2

(A)
(B)
(C)
(D)

r{cos6 + ising)
r(sin@ + icos0)
r{cos® — isinf)

r(sinf — icos6)

b
AR [ f(x)dx = b%a-[f(a) +1(b)]
< S o

(A) e fam
1 rd

(B) ﬁmm-—qg o

(C) usiiaea fam

(D) =gA-hiey Hhwam

form 3fe =1 agam e Tl v Rl
+! HEd &

(A) FericlE

(B) TR

(C) & swaieH

(D) ®9-pa1 faredt

Fordl Sfever GaISH &1 BIiE e S
HAEWT & GrY IMEH-YEH & Gehdl 8
(A) HaeT Ul
(B) U1 g Sl QT

E5E
(C) aet Sl o
(D) = =1t iR 7 € il

4022-A
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47, UE-Fied s Gor 8

48.

49.

(sTel wdien! &% g o § 1)

(&) Z=Fe BT
i

(B) Z= Z e—(Ef'T“NJ)/KBT

C) Z= 3 e-(EJ‘FNJ)/KBT
j

D) Z=Ze™

zl'% 7 = @/%sT +e‘e/KBTﬂ3Eﬁ m
A % S-Sl & 9 T Wl &l
T wod g1, | SU Wa Tt gnit

2¢/T
(l+ eQEfKBT)

(A) Kgln(1+e?9")+

B) Kyln(l+e?9T)

2 T 2¢/T
©) Kyln(1-e* )(T/T)
2¢/T

OF e

FaieH  AifeTh!, fowgma aiferdht
(Maxwell-Boltzmann) % &R Eac |
w0 8, afy

(S g, ™St W ShY STaREAT § 7l
n,, I9H T H HE&I 7 )

(A) g;>>n;

(B) g<<n

©) g=n

D) g—0

?@ Teachingninja.in
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43. A complex number in polar form is

a4.

45.

46.

expressed as

(A) r(cos6 + isin®)
(B) r(sin® + icos0)
(C) r(cosH — isind)
(D} r(sin@ - icos0)

The integral
b-a
2

b
[ flx)dx = [fla) + f(b)] is

known as

(A) Simpson’s rule
1
(B) Simpson’s 3 rule

{C) Trapezoidal rule
(D) Newton-cotes method

A simple procedure for estimating
the truncation error is called

(A) Interpolation HEE

(B) Extrapolation )i
(C) Linear interpolation
(D) Runge-Kutta method

Any system of a canonical
ensemble can exchange with its

environment

(A) particles only )
(B) both energy as well as
particles

(C) energy only

(D) neither energy nor particles

4022-A
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47. The grand canonical-partition

48.

49,

function is given by
(where symbols have usual
meanings)

(A) Z=3e /T
i]

(B) Z= Ze—(EJ*»Ns)/“BT

(C) Z= :\:"e-(ErPNJ)/KBT
j

(D) Z=Ze*V™"
]

If Z =e¥%" + ¢¥%" be the partition
function of a single two-energy level
system in canonical ensemble,
then the corresponding entropy
would be

2¢/T

&) Koln{L+e ™) )

(B) Kpln(l+e?¥™)

- 2¢/T

_ a—2e/KpT

(O Kpln(l-e?¥)+ T+ o)
2¢/T

D) —<5 -
( ) (l+ezElKBT)

Quantum statistics behaves as
classical (i.e., Maxwell-Boltzmann)
statistics, if

(where g; is the degeneracy of

. the i™-energy level and n, is the

number of particles in that level.)
(A) g>>n,
(B} g<<n;

€ g=ny

(D) gg—0

[ P.T.O.
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50.

51.

52.

53.

Tordlt graehier 8 B § @9 T W 3R V
ﬁm%,ﬁ:%mﬁN:ﬂaﬁwm
Hil % Pem grr S BT B
(ST 1, W I T8 1 g St R 1)

v K,T

tan h(-—u B ]
K,T

ﬂtanh[&lj
A" uB

ﬂcot h[KBTJ
uB

(A)

BN

®

(€)

(D)

\%

g % IR, geE = =E 7
(A) 1050 %A
(B) 24835 Hid
(C) 3300 I
(D) 2000 A=A

T 3 T

(A) < fagrT oD
(B) WrRAMRE s
(C) <t

(D) @miet fagr

. w3 T g e o 2
(A) g % T & fyad % wr
(B) ¥ % eIe % WhIUH % HRUI
(C) T % T & JAFUGI &% HT
(D) §F % YT F YA B FRI

4022-A
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54,

55.

56.

57.

TR QY] Shoil HIdsEH o5 JET RGN &
(A) €t =

(B) fmen qwnTs

(C) &ndt W

(D) @@. @. 9

K* ¥gH % Hh agd 8
(A) ud
(B) uud
(C) US
(D) SSS
1
Htfaen fram 3 sieeta 1= [ -5
af~ee M § °
(A) 0.75
(B) 0.85
(C) 0.65
(D) 0.55
QY qrEt ! thept W AL HT AN WA AR
Y wiirerar g0t

@ -
®)
©

(D)
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50. The magnetization produced by the 54. Main architect of Indian Atomic
system of N non-interacting spin- Energy Programme is
half particles contained in vol.ume (4) C.V.Raman
V at absolute temperature T, in a ) )
magnetic field B is (B) Vikram Sarabhai

{where L is the magnetic moment (C) Homi Bhabha
of a single spin.) (D) S.N. Bose
uN . uB
—sinh
(a) v (KBT) 55. Quark content of K* Hadron is
(B) BN onh| B ' i
v KT (B) uud
T (C) US
pN Ky
C) —tanh|—2—
(C) v ( B (D) SSS
' dx
(D) ﬂcot h(l_(.al‘} 56. The approximate value of I = I
Vv ; olt+x
using Trapezoidal rule is given by
51. According to Aryabhata, diameter
of earth is (&) 0.75
(A) 1050 Yojanas (B) 0.85
(B) 24835 Miles (C) 0.65

(C) 3300 Yojanas

D) 0.55
(D) 2000 Yojanas (D)

87. Two dices are thrown. The

52. B
2. Brahmagupta was a probability that the sum of the

(A) Biologist

(B) Chemist EEE dice is seven is
(C) Astrologist 'ﬁ% ’ 1
(D) Astronomer (A) -
53. C.V. Raman found that sea looks B 1
blue due to (B) 36
(A) Diffraction of Sun light 2
(B) Scattering of Sun light (C) =7
(C) Absorption of Sun light 1
(D) Reflection of Sun light (D) G
4022-A 17 [ P.T.O.

?@ Teachingninja.in



58. U A< iHal 7 4G @ & 9

wiferh o 7 e 2, 9t 39 wher
9t Frer SRR & i e s

(A) IrEad Argioss ulseal

(B) fer axfess ufemn

(C) Haair R Igies iwa

(D) Wi shpa %%

aiger fawer wlremar famw @

(A) Idd AIgfeeh =T

(B) Iaq Agioss oL &

(C) <Mt uad ud IFdd qResH I Hl

59.

(D) Sul=a & | HIg 78

60. 7 600 diee # A 12 FRYF 2 1+

SRFEA stz TR S i Wk 2Rl
™ 9%,

® 750

© *%0

O Yo

4022-A
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61.

62.

63.

64.

T AI-g1a1eT HGTHe TelHRR o,
Y yfefig 1 KO 9 Hleds vlady
100 KO & | 381 5 Y siedst T
WH__ @)

(A) 1,00,000

(B) 1,000

(C) 101

(D) 30 ¥ =% T

T AEHIgEE 3 AEr w9 |/
wfiret gat & |

(A) Tea m And ()

(B) Hget srafém e (widry)
(GRCEIRCIELITEI

(D) w0l ¥ S

Rrefiei aur GaAS @R ¥« § Wi
Hftrehan <&aT Ha: ke ey
B2 |

(A) 15%, 11%

(B) 11%, 15%

(C) 10%, 5%

(D) $9H ¥ I3 Tl

98 afercran wifd Ff e aif~we o
T2 fondl, BT et § a8
HEardt @ |

(A) &R ém

(B) R &war

(C) 9k

(D) ¥M A %L T&
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58. A random process whose statistical 61. A non-inverting operational
1 KO and feedback resistance of

time is classified as
100 KQ. Its closed loop voltage

(A) discrete random process gain would be

(B} stationary randoﬁ process (4) 1,00,000
(B) 1,000

(C} weakly stationary random process (©) 101

(D) ergodic process (D) None of these

62. A microprocessor essentially
consists of

(A) Random Access Memory (RAM)
(A) Continuous random variable (B) Central Processing Unit (CPU)

' (C) Both RAM and CPU

(D) None of these “

59. Poisson distribution is the
probability distribution of a

(B) Discrete random variable

s

(C) Both discrete and continuous .
random variables EgE 63. The maximum efficiency obtained

D} in silicon and GaAS solar cell, is
(D) None of the above and respectively.
(A) 15%, 11%
60. 12 bolts are defective out of total (B) 11%, 15%
600 bolts. The probability of (C) 10%, 5%
finding non-defective bolt out of (D) None of these
these is
, { 64. The maximum power that a
(A) 4%0 transistor can handle without
destruction is known as
47
(B) /‘30 (A) Power rating
(B) Power efficiency
© *%o .
(C) Power gain
(D) % o Lo (D) None of these
4022-A 19 [ P.T.O.
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65.

66.

67.

68.

g % ASIGih Tg & H1 FHH aTel,
TR X T SUH
gl T ¢ |

(A) WR 8w

(B) wRI sefRe !—; &
(C) waid.

(D) 8 & i T

JATHR I T GRGHAT S 1§ U Solag
% fordr gadhr omepf & wfew atk wafiw
HIVET T % Tfew & i w1 B
R

(A) 0°

(B) 9o°

(C) 180°

(D) 270°

TR @t S Hp @1 & 9d 3@
T TSI = A HH:

aftt g

Ay 2,1

(B) 3,1

) 4,2

D) 3,2

TRAARS A #

(A) kg/C T nraT Sa
(B) C/kg 3 |ET A€l
(C) J/T T way Sfre

(D) e

4022-A
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69.

70.

Tepelt a1y % forg

(A) TRevFe JTaeTd 3R HUR e gl
T g W BRI

(B) Wexrw et @ g Wl g,
Afehd A araend & Bt &

(C) T raed T g W R 7, Al
UevHe et T gt &

(D) TR AEEATE 3R HUA T Bt
LR

A, T SIS <61 T TR T 1] W Amafae
B ¥ 3N 98 TH RN H S
| ufoTTEE g8 Ag 3 A, 7T Samaret
FA: Wi (@ R Yoeed W& o<
Bt B | §7 701 Al &% T wh-an wd
g Q7

(A) Ag=Ag =12,

(B) Ap>Ag>A,

(C) Ag<Ag<h,

(D) Ap<Ag<Ag

71. T s & v i nfes =1 T 6t

e G 2 (Rl F &0 W AR
q, VIAHI P pHEAT R 1)

@ L_g3
dt
dT = -
B) S-=FD
(B) at
© YL_B.3
dt
dT =2 2
D) —=F xP
D) o =Fx

?@ Teachingninja.in




65. The device having large area 69. In the case of a molecule

junction close to surface capable (A) both rotational states and
vibrational states are

to deliver power is called :
equi-spaced

(A} Solar cell ‘ (B) rotational states are
. equi-spaced, but vibrational
(B) Photo electric cell - states are not
(C) LED | e (C) vibrational states are
equi-spaced, but rotational
(D) None of these states are not
_ (D} rotational states and
66. The angle between the magnetic ﬁb;ﬁﬁonal states do not exist
moment vector and orbital angular %
momentum vector for an orbiting 70. A radiation of wavelength A is
electron on a circular path is incident on a molecule and it
Al 0° experiences Raman scattering. As
(A) a result, we get stokes line and anti
(B) 90° . ‘ stokes line at wavelengths A and A,
(C) 180° respectively. The three wavelengths
D) 270° . are related by
(A) Ag=2Ag=A,
B) Ay> A >A
67. The values of the principal quantum tC) 'ko < ls < RA
numbers corresponding to Hp line °© 5 A
. (D) Ay<2g <Ag
of Balmer series are and
respectively. 71. The differential equation for kinetic
(A) 2,1 ~ energy T of a particle with constant
B) 3,1 ‘ mass is (where F is force applied, ¥ is
Q) 4,2 . the velocity andp is the momentum
’ of particle}
(D) 3,2 dT =
o ' (A) —=F-¥
. . dt
68. The gyromagnetic ratio is ®) d_T _2 f5
(A) measured in kg/C dt
(B) measured in C/kg (C) aT 3.3
(C) measured in J/T dt
{D) unitless D) ar _ F xD
dt
4022-A 21 [ P.T.O.
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72. TS A SRR H @A uHh

B B |
(A) 2
(B) 4
(C) 6
D) 9

73. TaddsR-aTsA w7
e IR

(A) el sifaes fRam <61 wft v
TR I BT 8

(B) 3u¥ fA%M % ! (objects) & feufa
TE | SHT T SIS BT 8

(C) =9 =g Tl M # v Ay
e % T T g B ?

(D) W & ¥ w7

74, writa fdw & # +0 W Frid 99 8
(A) arfas €a EEE
(B) U &l ks
(C) mitEferm s
(D) W asf

75. A soHH A 91 B $79: 0.1¢ 9 0.9¢ 1
i 2 IS RA AT BS @ e/m
FAU (ST&I c-ThTH I AT, e~FAdH 6l
QY 9 m-SAwg Bl FHUA B |)

(A) <SR B
(B) A% ferd B& #m @
(C) B% foe A& =9 gm

(D) AdBEH % @ = d@m

4022-A 22

76.

77.

78.

. O (o) 59 ¥ IEiRg R A g ?

. Biferaw & ifSeh &1 geEIH oY

1aw =

(A) 10 fm?
(B) 1000 fm?
(C) 100 fm?
(D) 100 m?

AIRRE o & o o hH-H Y g g 7
(A) T 5gd It B

(B) Iraw W i et &

(C) FHIR 5

(D) T gd B &

Toh R[gH, SodgE AR __ % Iedei
& 91 O e o fafa R |

(A) ®RA

(B) & =

(C) =

(D) T T

(A) TEMH TSI I WA T H 2 A
it g &

(B) So5H €& # 2 3 T §E&A A
4 1 qiEd BT 8

(C) Fomm TEar #§ 4 i WAW] we §
2 % qiEdd BT 8

(D) + & Hi

0.030376 amu & | gifery ftrs i
HYq Sl &

(A) 28.3 keV

(B) 28.3 MeV

(C) 28.3ev

(D) 28.3J
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72. The moment of inertia tensor has
independent components.
(A) 2
(B) 4
C) 6
(D} 9

73. Which of the following statement is

wrong ?
Phase space .
(A) represents all possible states of
physical system

it includes both the position and
momentum of system

each unique state corresponds to
a point in this multidimensional
space - :

(B)

(C)

(D) none of the above

74. The force acting on the particle in
the rotating framé of reference is

(A) the real force

(B) the centrifugal force
(C) the coriolis force

(D} all of the above

75. Two electrons A and B are moving
with velocities 0.1c and 0.9¢
respectively. The e/m ratio for
electrons A and B will be (where c
is velocity of light, e is electronic

charge and m is electronic mass)
(A) equal .
(B) smaller for A than B

(C) smalier for B than A

(D) zero for both A and B

4022-A 23

76.

77.

78.

79.

80.

1 Barn =

(A) 10 fm*

(B) 1000 fm?

(C) 100 fm?

(D) 100 m?

Which statement is true regarding
nuclear forces ?

(A) Range is very large
(B) Depends on charge
(C) Weak forces

(D) Range is very small

A neutron decays into a proton
with the emission of electron and

(A) Photon SEE
(B) Anti neutrino El io
(C} Neutrino

(D) Gamma ray

Which statement is correct about
alpha (o} decay ?

(A) Mass number and atomic
number change by 2

(B) Mass number change by 2 and
atomic number by 4

(C) Mass number change by 4 and
atomic number by 2

(D) None of these

Mass defect of Helium nucleus is

0.030376 amu. Binding energy of
Helium nucleus is

(A) 28.3 keV
(B) 28.3 MeV
(C) 28.3 eV
(D) 28.3J

[ P.T.O.
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81. U Fahe frtea & fow stat-wonivas
Tt 0.91A B | & 54 eV T Sl
o e § wehiftla fr s ®
dl 0= 65°W principal maxima ST
e | 9ad (n= TP
2t ATl alTesd # @ ? Sin 65° = 0.91
(A) 1.66 A
(B) 16.6 A
(C) 0.67A
(D) 1.67A

82, Ush Wdd &Y 9 I 9t v % fg,

Tt (dispersion relation) f&qor
2

e © = S, Yot el e B
(el o, T 4 wfE sl au k
wave vector & | (k =2%), h- <"
o)

(A) u=ok

(B) U=¢
(C) u= ok

®

(D) u= 2

83. U EH A grors I A THEes

VT W =l 1 AF 0.1eV 2 | Faafafean
T | Yty et et 6 T gt
Bft ?

(A) 7x10"%Hz

(B) 5.6 x10'*Hz

(C) 5.6 x10'Hz

(D) 5.4 x10'°Hz

4022-A
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84, W& %9 (one dimension) ts fafim &

85,

86.

87.

fov Vix) = ax® %y F ify W@ R |
&l a U dRala® f@1% (real constant)
2 | 3 n value % T FeEse Gl
A E_, n Ty 1Ba & ?

(8) E_~n’

(B) En~n%

© E,-n’

(D) E,~n%

gfe =15 Aife~y @il & relativistic
rest cncrgrﬁ'ﬂ'm%ﬁmé,?ﬁ
qfm § ar @ FAgI-MmET (Klein
Gordon) GHIE IR BT §, 3=
frafafag d T e 2 2

() FfrfTEadn = gt

(B) Ul BeH -

(C) Swar @ftohtor g

(D) SETEs S ﬁ%

Q ATt & T g A el Il

U, =-2J, S, S, 8 = i s B, e
J, I FEd 2

(A) Y& gurEed

(B) 91 GWTheH

(C) fafwa aampem

(D) I THTREA

G 79 & Th
(A} Tward fafy
(B) wrera faf
(C) awierard ferfer
(D) wicaet fafdr
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81. The inter atomic distance for a nickel
crystal was found to be 0.91A. When
theelectrons with kineticenergy 54 eV
were scattered, the principal maxima
in first order (n= 1) occurred at 6 = 65°.
What is de Broglie wavelength from
the following ? Sin 65° = 0.91

(A) 1.66 A E5E
(B) 16.6 A s
(C) 0.67A
(D) 1.67A

What will be the phase veloéity

of a freely moving particle having

2
dispersion relation m = 1;1{_ ? (where
m

82.

o is angular frequency and k is
(i =27/), h-Plank’s

wave vector,

constant)
(A) u=ok
(6]
(B) U=
(C) u = ok
D) u= k—“’z

83. The energy of a linear harmonic
oscillator in third excited state
is 0.1 eV. From the following
which will be correct frequency
of vibration of linear harmonic
oscillator ?

(A) 7x10'%Hz
(B) 5.6 x10"Hz
(C) 5.6 x10™Hz °
(D) 5.4 x10%Hz

4022-A 25

84.

85.

86. Total energy of a system of two

87.

An one dimensional particle is
moving under potential given by
V(%) = ax®, where a is a real
constant. For large value of ‘n’,
the quantised energy levels E_ are
dependent on which value of n ?

(A) E_~n®

(B) E, ~n%
€ E,-n’s
(D) E,~n’2

If one attempts, to include the
relativistic rest energy into the
Schrodinger equation, the result is
either the Klein-Gordon equation
or the

(A) Uncertainty equation
(B) Wave function
(C) Delta equation
(D) Dirac equation

atoms is expressed as

U, =-2J, é: é: Here, J, is termed as

(A) Line integral

(B) Sine integral

(C) Exchange integral
(D) Cosine integral

Meissner effect is an

{A) Isothermal process
(B} Isobaric process
{C} Irreversible process
(D} Reversible process

[ P.T.O.
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88.

89,

20.

91.

4022-A

SAfcrarers S ggar § BER TE h TH
8, e B _

(A) <9 I FAfees Cge

(B) <Y II st =

(C) 3R Afrarers

(D) Ul 7 | HIS T8I

=is n = (NN)* e /2T % gra wefifa
fopar s 2

(A) eht fethae 6 GE

(B) et febhaey <t gEm

(C) & Tethaew 6 g

(D) <i~a fehaem i T@&n

Teret aggrashir ugry % o1 Xpara = C/T,
el ol Fradiss C =R S & (@ T
gt wETfoRE TR w1 weRi W €)

(&) poNu?/3

(B) noNu?/3k

(©) 1N*/3k

(D) poN*u/3k

Toreft BT <t 3itEd g 2 x 107 sec
8, a1 e 2.994 x 108 Hizw/Awe R |
get ¢ e S 5 e A R
ot & Ham ?

(A) <1 600 X

(B) T 6000 Hiex

(C) <t 9500 X

(D) =T 20000 HX

26

92.

93.

94.

95.

forelt forea graeh g ¥ am A TR AW g
RN % F F o3 eHifcorm (sl T nfest

Fal, ¢ gEh Akw e g A i
@ a7 1)

(A) L=T+qé+qv-A
(B) L=T-qgp—qgv-A
(C}) L=T-q$+qv-A

(D) L=T+qd—qv-A

M g Prdw o I & i S TRy
TFRL T I GO s, T WEIT GaT
(A) ¥ BT R

(B) WX 7l Bar @

(C) &FTeeh BT &

(D) TEUITeTe Brel @

TehIUM afteaig <l fammd E3
a2 |

(A) Ha

(B) R

(C) 3 =+

(D) waTg

TEHIE Whiu H, wi-dt usft el
w7 ¥ 3eH Hu1 i fraferd 0 ¥ g
fomter B 7

(A) 3T Bl hH fae =i

(B) e =1 fagga amaw

(C) 3Tt HOIl & FSIHH

(D) uTETer &7 aTudH

?@ Teachingninja.in




i

88. The superconductors which strictly 92. The Lagrangian for a particle

follow the Meissner effect are called
{A) Type I superconductors

(B) Type II superconductors

(C) Hard superconductors

(D) None of the above

-E, /2T
e ,lkn,

89. The expression n = (NNi)y2

represents, number of
(A) Schottky defects
(B) Frenkel defects
(C) Rayleigh defects
(D} Weins defects

90. In paramagnetic materials Y. = C/T,

where curie constant C is equal to
(All symbols have their usual meaning)

(&) pNu?/3

(B) poNu?/3k
(C) uN*?/3k
(D) poNp/3k

91. The average lifetime of a p meson
is 2 x 107 sec and has a speed of
-2.994 x 10® m/s. What distance
can meson travel with respect to
an observer at earth ?

(A) Approximately 600 meter
(B) Approximately 6000 meter
(C) Approximately 9500 meter
(D) Approximately 20000 meter

4022.A
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93.

94,

935.

of charge q and moving in an
electromagnetic field with velocity
v is (where T is kinetic energy, ¢ is
magnetic scalar potential and Ais
magnetic vector potential)

(A) L=T+q¢+qv-A
B) L=T-qp—qv-&
(€) L=T-qp+qv-A
(D) L=T+qp—qv-A
In an elastic collision of two particles,
the linear momentum of their center

of mass in. center of mass reference
frame, is

(A.) ZETO _E &=
(B) not zero jes
(C) positive
(D) negative

The scattering cross-section has
dimensions of

(A) area

(B) volume

(C) solid angle

(D) length

In Rutherford scattering, which
quantity is primarily responsible
for deflecting the alpha particles ?
(A) The kinetic energy of the alpha
- particles

The electric charge of the
nucleus

The mass of the alpha particles

The temperature of the
environment

(B)

()
(D)

[ P.T.O.
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96.

97.

98.

A QIel B Sl ol FareH Haadl 8
(A) BEH
(B) Tmh
(C) B
(D) Al

freeet Toaad & o v < STt @
(A) X-Frty

(B) < SR

(C) Tt fepot

(D) 1T T

- Aisd 5 3MER 8

(A) Tl

(B) amadf u = fop aftm # SeR
T g e -3IAT B &

(C) =AfRm

(D) w0 1 fNaw
(.m0 NG G W () R Pl e 2
99. gg -t~ RIg % ITER T Arewehal ¥
c 2 (@t ¥eba wrmifires Tl < weRia (A) X et
+d 3) ) xmsoct_%
(A) ne’A/3mkT s
(B) ne21dI‘ (C) xr.m.s cct
(C) KT/ D) x o t}é
(D) ne’R,/y/3k;Tm
100. S gE Tere § e g 103.?@—6@%@@13%%@
HTT Bl B m5m ferern 1orts: (D) 7T .
(A) = fem b (A) 3ftE =T SATHR & FHTFITT
(B) S ok . (B) 3@ =0 HHR B T F FAEIRA '
© ?mﬁq AL G (C) STIET TN IR & SGHATIT!
(D) 3R & & w7 (D) 3iEad = AR W R & e
4022-A 28

101.

102.

Torelt a2t T et g Rt ariat
Sl U 9 3&ad V&, %1 a9 T |/ g

Gl

A) P

Niw Wk

(B) P

(C) P

I

(D) P=

<lc <l <l <|q

S

e nfy @ Gafte angwes & g
% IFFEI HUT FT A" G faee
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96.

97.

98.

99,

100.

The quantum of energy in lattice.
vibration is

(A) Photon

(B) Magneton

(C) Phonon

(D) Graviton

The rays used for crjsiaI diffraction

are E5E
(A) X-rays el
(B) Visible light

(C) U.V. rays

(D) Infra-red light

Kronig-Penney model is based on
(A) Diffraction

(B) Periodic wells separated by
rectangular barriers in crystals

1

(C) Interference

(D) Fermat’s principle

Electric conductivity ‘6’ according
to Drude-Lorentz principle is (All
symbols have their usual meaning)

(A) neA/J3mKkT
(B) ne’kT
(C) kT/6

(D) ne’R,/y3k,Tm

In ferromagnetic materials

magnetization is, due to

(A) Domain growth

(B) Domain rotation

(C) By domain growth and domain
rotation both

(D) None of the above

A e A

sl

101. The pressure for a non-interacting

Fermi gas with internal energy U
and volume V at temperature T is

®) p=§[%)
o o1
o 1)
i)

102. In Einstein’s theory of Brownian

motion, the root-mean square
displacement (x_ ) of the particle
depends on time elapsed (t) as

Y
Vs

(A) Xt

(B} X et

i (C) xr.m.s.oct '

%

Dy X st

103. In the perspective of random-walk,

the diffusion coefficient (D) of a
system is

(A} proportional tothe average step
size :
proportional to the square of
the average step size

inversely proportional to the
average step size

independent of average step
size 3@ Teachingninja.in

T PTNMN

(B)
(C)

(D)
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104.

105.

106.

B3 SHMaHE o™ st f6 fgg
9 g« W B, Wil gnaEen § g afe
Iuh oy

(A) 3Tl Fel U = 3
(B) fiew fava G < 2

(C) THEITTS o Sl F =aw B
(D) WAt H =yed 2

wIg - ATGHE o a9 T, 98 919 &

@ =1 T

(A) *E 9" T Fem quia g g9
STEERT BT IS KT &

(B) FoIagHAI % ThT I =<LTaq il 191
I gl < vala g g &

(C) aFi % TR = JHaH Fel SEen
T et w2 gEr A SIgF IUfRE B9 §

(D) <Em tfad &9 @ whlaE f wify
EER U &

Tt Ffeat s SR @ B }, 3% A
ET ST B o

(A) "k bz

(B) =afeua Ffe

(C) o M (= i)

(D) Sw=wfig snenf gk

4022-A

107.

108.

30

o wiow & 110.2 e &1 fova wad
5.3 A 9N W@ | SRATA A + 0.2 V
TAT + 0.06 A il HAfAfFaar svaw: 2 1 ar:
YAt 3 I B Irelt AT St

(A} +6.9W
B) £6.7W
(C) £72W

D) £6.3W

afe ot it d@m 20 | w9 B, o W6l
fufe o o faaem (el fefidem)
s e BT

2

&) 5=y

n

®) s=,/Zd2
n-1
XS
() s= nn-1)
d2

(D} 8= 2

nl!

?@ Teachingninja.in




i3

104.

A thermodynamic system at

. constant temperature and

105.

106.

pressure will be in stable

equilibrium if its

(A} Internal energy U is a minimum

(B) Gibb’s potential G is a minimum

(C) Helmbholtz free energy F is a
minimum

(D) Enthalpy H is a minimum

Bose-Einstein condensation
temperature T, refers to the
temperature below which

(A} an assembly of bose gas
condenses to the liquid state

(B) there is an appreciable
occupation of the ground state
in an electron system

{C) there is a significantly large
occupancy of bosons in the
ground state of the system

(D) the bosons essentially behave
like fermions

The errors that occur due to
unknown causes are usually
termed as -

(A) Gross errors

{B) Systematic errors
{C} Random errors

(D) Instrumental errors

4022-A

107. A certain resistor has a voltage drop

0f 110.2Vand a current of 5.3 A. The
uncertainties in the measurement
are+0.2Vand+0.06 A, respectively.
The uncertainty in the power is

(A) £6.9W

B) £6.7W

(C) +7.2W EEE
e

D) +6.3W

108. When the number of observations is

less than 20, the standard deviation
having a symbol s is given by

- /Zdz

(A) s= o
B) s- dez
n-1

24"

© S=4am-1
d2
(D) 8= an

[ P.T.O.
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109.

110.

4022-A

Tk O @1 &l 7 STer % 3rgEn <
ot faeft & fre R man 3

x=1,2,3,4,5,6
vy=6,4,3,54,2

at = = 1 faedt ot @ w1 Ee
B

(A) y=5.7999 — 0.514x
(B) y = 6.2735 - 0.613x
(C) y = 3.4287 — 0.365x

(D) y=4.8213 -0.767x

e Wellehed 95 ol =qad i 9t g
e % T s form <t 2, o 39 g
TH B

(A) y=agtax+..ax

(B) y=AB"

© = ag+a,x

(D} y=Ax"

32

111.

112,

113.

YR GRONSA <6l SN id g Fdwrs
gt ®1 At w9 fe § & sH-a
R ?

x—-vt

B X= T, y-yiz-z
Ve

B) ¥ = x+“r:;,y’—yaﬁ'(z’=z
V==

) x'= X_V:z,y’“yaﬂtz’=z
1+c—2

(D) T & =1

UsE s [F, H] = 0, & a1 s fepren

ST Uehdl 2, 98l I his-Wer & o o fRufa

Tiéw® q,, Hon Fdwis p; @ @@ t T

it = @ aur H ¥ € 2

(A} ®e F oy R ok S @

(B) we F o el T w5t @

(©) it H awa w it e 2

(D) Wi H o w ol 7
&l & E5E

gt Fdw a1 | =

(A) sl REH 1 =R STYE w8

(B} =g % et 6t e T v A B R

(C) fidw 7= Irafa g @

(D) Sulet # ¥ =¥ &l

?@ Teachingninja.in
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109.

A straight line is least square fitted

as per the following data :

x=1,2,3,4,5,6

111. Under the conventional considerations,

Lorentz transformations for
coordinates, which among the
following is correct ?

v=6,4,3,54,2 x-vt
The least square straight line () x'= 1 V_z Y =yandz' =z
equation is c
B x=L yoyandz=2
(A) y = 5.7999 - 0.514x \/lhz
(B) y=6.2735-0.613x € =" y=yandz =2z
1+

(C) y=23.4287-0.365x (D) None of these

112, Whatinference we can draw from the
Poisson Bracket [F, H] = 0, where F
is any function that depends upon
position coordinate g, momentum
coordinates p; and time t and H is
the Hamiltonian ?

(D) y=4.8213-0.767x

110. The standard approximating curve

to be fitted by the least square fitting (A) Function F depends on time
method for a hyperbola is given by (B} Function F does not depend on
_ time
(C) Hamiltonian H depends on time
A) y=a;tax+..ax" (D) Hamiltonian H does not depend
i on time
(B) y = AB* 113. In a non-inertial frame of reference
(A) A force free particle experiences
) acceleration
_ EEE (B) Newton’s first law of motion does
< ¥y ag +a,x EI iy, not hold true
- (C) Frame of reference is
D v = Ax® unaccelerated
D) y= (D) None of the above
4022-A 33 [ P.T.O.
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114, IR 1 99FHd 597 H 8 117. 98 forg 5@l Rt <t srguferet

TR F wiE g 3R A 5%

(SET m 3o 1 goH 2 1)

T Y W B, W FEAC R |

(&) m (a) Q-fog
(B) 2m (B) iw 3 farg
(C) a-fog
(C) m/2 (D) T A e T
(D} 4m 118. U% = 6l G @<t o 56!
FATR HE [, W7 HE 1, H P IAT e
115. &f=T 96 & r=wiq nfasfied w7 5 - ﬁ & £
(A) ifiT gam wfa @ 6T T 2 |
(A) &SRR
(B) 94 W& d¢ H BaT § (B) TESATHRR
(C) 3ot
(C) &g &1 fra dlar B (D) T & = 7

E5E

(D) W et e 119. BC-147 37 a1l W& gif~ret fra
' e ugrel & &1 gt § ?
116. M AT, SF 0% SWEd! qee o (A)
Fiat dices A %K BT B, 99 9% 39 TEHK (B) it
SEER HT § (C) GaAs
(D) T & w7
SE 120. AR YT 2f~Ret & 71 g s &
B) e Iy forg fort femen et B 2
(A} I YaTE SgR % fory
(C) diadefie feag (B) 3T YETE B H > foly
(C) arcferes St i vt et %6 fore
(D) ¥ & K T (D) st aA g HY U % Ry
4022-A 34
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114. The reduced mass of positronium is 117. The point where the load line and

(where m is the mass of an electron).

(A) m
(B) 2m
(€) m/2

(D) 4m

115. When a particle moves under

central force

(A) its angular momentum is
conserved

(B) its path is in a plane

(C) its areal velocity remains

constant EFE

u wd

(D) all of the above

116. The shockley diode, as long as

the forward voltage is less than

breakover voltage, it behaves as

(A) Open switch
{B) Closed switch
(C} Variable switch

(D} None of these

4022-A

118.

119,

120.

characteristic curve of a transistor
intersect in the absence of the
signal is called

{A) Q- Point

{B) Cross over Point
{C) a - Point

(D) None of these

In the active state of a transistor,
its collector current I, is B times
the base current I, thus the
transistor acts as

(A) a rectifier
(B) an amplifier
(C) an oscillator

(D) none of these

A Transistor having number
BC-147 consists of a
semiconductor material.

(A) Germanium

(B) Silicon

{C) Galium Arsenide
(D) None of these

The heat sink is generally used
with a transistor to

(A) Increase the forward current
(B) Decrease the forward current
(C) Compensate the excessive doping

(D) Prevent excessive temperature
rise

[ P.T.O.
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121, T gg Aiew & AR, AI¥EH Hl FeH
St # GHefraeh Sl 1 IIEH BT 8
z(z-1)
A}é
B) E,=-a,a"
z*(z —1)
AL

z3(z* —1)

N

(A) E; =-a,

(C) Ec=a,

(D) E;=-a,

122. I:p > e’ +y
H:py e +e +e'
(A) 1uE g

(B) IEal®

(C) i =l &

(D) ¥ & =I5 wel 7 B

123, F<ied AR 7 67 =il &1
G-I B 8 7
(A) wIEH EEE
(B) Tferes EIfE
(C) BHF
(D) TGRA 3R FHA

G & B &
(A) 7 % H
(B) 4 %% A
(C) 2= H
(D) 3% ¥

124,

4022-A

36

125, afe Weafeea R 1 go|e T
e <, <t WeAfRa R

(A) =g g

(B) u Bl 3
(C) T w2
(D) 7 @ *E T

126, T 91 -0 Ja SIS e =R
<TeTeh ol =19 0,5 Wt 3Tk el =t i
= 1,58 ] | 919 Il |rerh S-Id
TRl A % e + 8000 diee & fava
T BT 8, o IR =ies | gfd fi
3N % U B (AT T In 3 = 1.098)

(A) 4.01 x 107 C/m
(B) 4.00 x 107 C/m
(C) 4.05x 107 C/m
(D) 5.46 x 107 C/m

127, Th 3Fd @l aret org 0 ag Sk
=1 R 2, i ©h 3raur gwew fage &
E, % Tad @1 &1 8 | T34 W I gad

STET T JH &1

EO
—Lcoseo
o

(A)

(B) 2¢,E,cose

EO
€y —-COS @

© <

(D) ©

?@ Teachingninja.in




121. According to liquid drop model,

contribution of Coulombic energy
to binding energy of nucleus is

_ . Zlz-1])
(A) Ec=-a, Y
(B} Eo=-a,A%
2 z-1)
(©) Ec=a, 5
‘ 3 2_1
(D} Ec::—aa?‘_(i_%s__!

122.I:u e +y
IH:p — e*:+ e +e
{A) Iis correct
(B} IIis correct
(C) Both are correct

(D) None of these is correct

123. Which particles are exchanged in

strong interactions ?

(A) Photon -
(B) Graviton El tr,
(C) Phonon

(D} Glucon and Meson

124. Mesons are made up of
(A} 7 quarks
(B} 4 quarks
{C) 2 quarks
(D} 3 quarks

4022-A

37

125,

126.

127,

If mass of radioactive sample
is doubled, the disintegration
constant

.(A) Increases

(B) Decreases
(C) Remains same
(D) None of these

An air-spaced coaxial cable has an
inner conductor 0.5 cm in diameter
and an outer conductor 1.5 cm in
diameter. When the inner conductor
is at a potential of + 8000 V with
respect to the grounded cuter
conductor, then the charge per meter
on the inner conductor will be

(siven In 3 = 1.098)

(A) 4.01 x107 C/m
(B) 4.00x 107 C/m
(C) 4.05x 107 C/m
(D) 5.46 x 107 C/m
A metal pipe of infinite length and
radius R is placed perpendicular to
an otherwise uniform electric field

E,. The value of the induced surface
charge on the pipe will be

Eg
O coso
o

(A)

(B) 2¢,E,coso

(C) & %cosqa
(D) O

" [P.T.O.
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128. B9l R 99} T Ut fowh & fFm w

T o =1 WH 1 g, Safe e &
TIE U 6 WHAH &9 ¥ 31y Rafa ¢ 7

(A) tp=£
T&
oR

B =

(B) o o,

© q)=2c:rR
g
noR

D =

D) e=5c

129, %2R ferpm Faes Siaw s smm

4022-A

axbxh3NgEIH mg, F I R

fraet g8 WA o SR —cH a9 dadt  131.

&Y YHcd 2, 990 B T guH afes
TEHE 89 B = By § 1@l W} | g
Faf i feafet @ amd g ik h =
a T b & gol § vy &7 ¥ Sl 9
TG, I8 T B 6 gady 8 e v0 &
a1g Siad fehaet Tfd 9o HEm 7

(A) GathU _']\

(B) 2Uath0 j.\

(D)

38

130. G @l giefers Rodt B a @, =t

T NogmeEdi R0 g daterd Rean
8, % 30F FQ H AT HHE B
B(t) = Bycos(@t)z | T% gxeR AR <hl
peell, Frad = a/2 stk g R B,
! AT o 31t 31 I8F wg-7% I
@R ] | 99 & " feel! #§ | 9
1AM &

na’w

4R

(A) B, sin(et)

na?

2Ra
2
(©) ——“;R‘” B, sin(ot)

na?
4R®

(B)

B, cos{wt)

(D)

B, sin(wt)

&I IR &N 3 % 7 fRut T
T gdg <l aufag T ey sl &
Hftreran we 2 |

(A) 9 -

(B) 6 S,
S
D) 18

&1 GO GET W A

.ﬁamsﬁmmﬁmmaﬁﬁmﬁ

# Iwanft e &8 |

(A) sovEE 6wty (affaes) iy
(B) weiwgia i fom

(C) (&) 3T (B) i

(D) (A) 3K (B) ¥ & I &
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128. What is the potential ¢ at the edge  130. A long solenoid of radius a, is driven

4022-A

of a thin disc of radius R carrying
the uniformly distributed charge
with surface density ¢ ?

A} o= oR
, T e,
oR
(B) *=one,
©) (p=2GR
T €,
R

D =
D

129. The top and bottom faces of a rigid

insulating boxofdimensionsaxbxh
and mass m is charged with uniform
surface charge densities ¢ and —¢
respectively and the box is placed
in a uniform horizontal magnetic
field B = Boj\. Assuming free space
condition and h negligibly small as
compared to the dimensions a and b,
find how much velocity will the box
acquire after the magnetic field is
switch off ?

(A) Gathﬂ j.\
m
hB
(B) 20'ab 0 :]o
m
m
2cabhB, »
_—1
m

(D)

132, The notion of

39

! . by an alternating current, so that

the field inside is sinusoidal :

B(t) = Bycos(wt)z. A circular loop of
wire, of radius a/2 and resistance
R, is placed inside the solenoid
and coaxial with it. The current
induced in the loop, as a function
of time will be

2
na“® :
B, §1n(cot)

(A)

2
na
PRe B, cos(nt)

2
(C) ";R‘“ B, sin(mt)

(B)

na’

(D) B, sin(mwt)

4Rw

131. The maximum possible number of

quantum states of an electron in an
atom corresponding to the principal
quantum number 3 is

(A) 9
B) 6 g -
(C) 7
(D) 18

proved to
be useful in explaining phenomena
such as fine structure and the
anomalous Zeeman effect.

(A) orbital motion of electron
(B) electron spin

(C) both (A) and (B)

(D) neither (A) nor (B)

[ P.T.O.
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133. 3p° %y (IiRfyed) ¥ da TET w@w=A

134.

135.

136.

& (n) 3R ity (siRfaes) w@ien
&I () & AH HA: A
2

(A) 3,5
B) 3,1
) 3,2
(D) 3,3

Y TR 6l qread

(A) TR Sl BT FECEAA Y

(B) ToagA ¥ wivflg gan =i femm =
AT &

R

(C) ST % Hiig G % HA =
FGIH § E5E

(D) @ g ENE

FuisEsT T@1ail 1 geT Gl Sglie
e FRAUSEAGETE |
(A) j-i g

(B) fem-sitfe g

(C) (A) 3R (B) gt

(D) (A) 3R (B) A § 1 7

HEE Hivlig HHT FeAIfhed A i
IO AT [ﬁ=?x§)aﬁrwm%|

wars & waen e 0 foF Sy
T (spin angular-momentum) Il
STTEY BT ?

(A) HIS Irgey T

(B) Y&ty ga

(C) e Me

(D) & a=en

4022-A

40

137. WKkB approximation % Qe & safs

138.

139.

(A) Feer =1 geme afts |

(B) e N swis= @ =

(C) T % fava <7 afadd (variation) [
ehar & \

(D) Trerr %1 gow™ w=T &, S 0 a|
A | 3R fsra =1 variation
efiedt ey @ &

ERECCE e R O A - o

TR AT € ?

(A) TREH S THU HHM: SO qul
T fem 7 &

(B) S 1 3BT HHNT: AT e
giorad fean 3 @

(C) TR T TEhHY Tl HHA: TR
a1 {1 <t 3R 30 a8

(D) T T Ahihe O |
et eEtehel T (classical
analogue) &l &1 &

T ot (plane) # gol 7fd #t g g8 oiw
G| H-= Vy(3cos? ¢ —1) F Wi & Weasw
TR (perturbation apply) T™T® | T8
V, TR 2 | (ground state) T13g =N
¥ (first order perturbation energy

correction term) TSI & YoH %W |
TEeA e, Frefafad § & s e ¢

(A) 2V,

B) 2 Vo

€ 5

(D) 3 Vo
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133. The values of the principal quantum 137. WkB approximation is valid when

number (n) and orbital quantun; (A) System has large mass
n@bcr (I) corresponding to the 3p (B} System has high energy
orbital are and _______ (C) System is potential varying
respectively. , slowly
(A) 3,5 (D) System has large mass, high
B} 3,1 energy and potential slowly
D) 3,3 138. Quantum numbers of +% and - %
134. Space quantization refers to for the electron spin represent
_(A) quantization of energy of (A) Rotation of electron is clockwise
electron ) and anticlockwise direction,
(B} quantization of direction of respectively
angular momentum . (B) Rotation of electron in
(C) quantization of magnitude of anticlockwise and clockwise
angular momentum ELE direction respectively
(D) all of these s ~ (C) Magnetic moment of electron

. pointing up and down
135. The fine structure doubling of spectral

lines arises due to
(A} j- coupling

(D) Two quantum mechanical spin
states which have no classical

analogue

(B) spin-orbit coupling gu

© bo!:h (A) and (B) 139. A perturbation H= Vy(3cos?§-1),

(D) neither (A) nor (B) where V, is constant, is applied to a

f rigid-rotator undergoing rotational

136. If GegproiglEE momentum motion in a plane. The first order

is a generalisation of momentum energy correction term to the ground

in classical mechanics [i,’ ;‘}’x 3) , state would be,

then what is the classical analogue (A) 2V,

of spin angular-momentum in l v

Quantum mechanics ? (B} 7 Yo

(A) No analogue V

(B) Linear momentum (©) )

(C) Rotational motion . 4 v

(D) Spin momentum (D) 3o
a022-4 41 [P.T.O.
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140. T% 319 % 9dg & 99 27°C ¥ 627°C

e 9eeid] &, dl 9153 T emissive
power %1 IREd- 3T 1 8 ?
(A) 3

(B) 81

(€) 6

D) 9

143. T GAIEh, 919 Sad §, SEN 96w

3R =18l et faudia femmatl # wwm
9T & 9 | GEehiT & = 2

(A) FeEel & AR
(B) 3N TTeTe % 3T
(C) =gl 9tes % It

141. U =gd ol ) gra 39 TR @1 T (D) I =Tehi % &g #
LT Som ol e @& T s i @ WA
T AR oA FFZF AT RN 344 v anf S Pt e R it o
T g an gl v fee el e

W 30 TEHT 89 B | g pueeh
a1 a 8, @ IR W S | 7 ?

(A) TADET 2naiB R % dd % oi=ad

L >> R'®, %l Ush HaTeieh AUt ! SoHTHR
159 <h! 3G 378 % AT Th THAA H B
T T R | o7 9O % AR JTER

(B) 2naiBuR $wed N 1 v L 3 <eré 2R el w v
(€ ¥ ¥ naiB s wIE 8 = foar T 2 | 31 S W sy
¥ Q 3R WAH = | AEH q T &9 §
o faEt gu ? | ard Sem o e wie %
142. 9 i f5 o Tegda 99w g R e fRR Aa 5@ 1 9 g
e et R 3 Fuech & e § R
- L @, o gose 3 Iia aw gt a) —20
2¢,RL
(A) Izpoqm
E (B) qQ
(B) 1=2n 4e,RL
L
qQ
©) I=%ﬂ (© 2ne,RL
_SHOQm qQ
0= L D) 8¢,RL
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140.

141,

142,

If the temperature of solid surface
changes from 27°C to 627°C, then
its emissive power changes in the
ratio of

A) 3

(B) 81 S
=

) 6

(D) 9

A very long bar magnet is placed
with its north pole coinciding with
the center of a circular loop carrying

“an electric current i. The magnetic

field due to the magnet at a point
on the periphery of the wire is B. If
the radius of the loop is a then the
force on the wire is

(A) very nearly 2raiB perpendicular
to the plane of the wire

(B) 2raiB in the plane of the wire

(C) waiB along the magnet

(D} zero

Suppose a magnetic monopole q_
passes through a resistance-less
loop of wire with self inductance L.
The current induced in the loop is

u'oqm
[=1m
() 1="5
(B) I= 2l'l'(lqm
L
[t |
[= 0w
(C) 3L
319
[=2"04m
D) 1==
4022-A 43

143. In a coaxial, straight cable, the

central conductor and the outer
conductor carry equal currents in
opposite directions. The magnetic
field is zero

(A) Outside the cable
(B) Inside the inner conductor
(C) Inside the outer conductor

(D} In between the two conductors

144. A half cylinder of radius R and

length L >> R is formed by
cutting a cylindrical pipe made
of an insulating material along

a plane containing its axis. The
rectangular base of half cylinder
is closed by a dielectric plate

of length L and width 2R. The
charge Q on the half cylinder and
charge q on the dielectric plate
are uniformly sprinkled. The
electrostatic force between half
cylinder and dielectric plate will be

o 52
&RL
g,RL
aQ

(©) Dre.RL

(D) —SQ%L

[ P.T.O.
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145, TF AEY q 9101 F x-318 % WY AR 148, TH TERH WHAHRR 7 3 et @,

(fer) ot v & wr 50 @1 R, 39 A S 3id $YC THRETHT a1 Y SSYE wferaren
w0 & e Mg W R, ae x = a @ o Bt 2 | T TRERH Y el
el Fei VIRt <hY AT R | —_—
(A) 32“2" : (4) wwlt
nEya B) ;
B 9V (©) e
3211:603. (D) ﬁﬁﬁ?ﬁéqﬁf
© 9
32neoa 149, U Y= WelierR $H av-<dies o
o 9 TUH 15 A g 7 | 9f 36! w9 qU
(D) 16neya’ T Ay = 500 &, @ suhl de diei
B |
146. MOSFET & 142 giaenan &1 a9 (A) 30 KHz
Bar g | (B) 3 KHz
(4) oo 3im %ﬁ (C) 300 KHz
(B) Fo @ 3 (D) T & %
(C) 3 el 3t
©) SR 150. T ATRIAS Hqaee & afhe d, FIe
147. T fiiles wlierr %1 files Sees T fredsh, M Sl 1 KOS 8RR |
T 2000 R, T T e @ 0.2 % | R 1 e B g AR V,,, TR
e (dB) ¥ 39 TR Y qise T fear s ®, @ Sege diedst
4t @ AR AR i Vo AH g
(A) 800 dB (A) -1dee
(B) 80 dB (B) 14
(C) 8 dB (C) 107de
(D) w8 A B T (D) ¥ @ K T
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145.

A particle of charge q is traveling-at-

constant speed v along the x-axis.
Calculate the total power passing
through the plane x = a, at the
moment the particle itself is at the

origin,

2
a —2Y
32ne,a’

2
B —31¥ _
32ne,a’

2
c —2¥ _
32nre,a

_av
16ne,a*

(D)

146, The input impedance of a MOSFET

is at the order of

(A) Few ohm

(B) Few hundred ohm
(C) Few kilo ohm

(D) Several Megha ohm

147. A differential amplifier has

differential voltage gain of 2000
and a common mode gain of 0.2.
The CMRR of this amplifier in
decibel (dB) would be

(A) 800 dB

(B) 80 dB

(C) 8dB

(D) None of these

148, An operational amplifier has

infinite voltage gain, infinite
input impedance and zero output
impedance, such operational
amplifier is said to be

(A) Exponential E A=

(B) Practical )22

{C} Ideal

(D) None of these

An operational amplifier has a gain
band width product of 15 MHz.

If its close loop gain A, is 500, its
band width would be

(A) 30 KHz

(B) 3 KHz

(C) 300 KHz

(D) None of these

In the circuit of an operational
amplifier both input and feedback
resistances are at 1 KQ. If the
input voltage V;_ of 1 Volt is fed to
the inverting terminal, the output
voltage V, would be

(A) -1 volt

(B) 1 volt

(C) 10 volt

(D) Nonmne of these
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