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 The factor/factors that limit the response speed of a photodiode is/are
A) Diffusion of carriers

B) The carrier transit time through the junction depletion region

C) The depletion region capacitance

D) All the above




ENTRI

2. Which of these factors doesn'y M f
| MAR of an op-amp ?
A) Differentil voltage gain -

B) Input common mode Voltage

C) Output common mode Voltagg

D) None of the above




% The it vokige o open |°°P Uiffcrential amplifier with
inverting and non

input de voltages at
invening terminm microvolts and =8 microvolts respectively is

resistance is 2 megaohms)

(Given ampifer gai s 100000 g put
J

A) 14V B) 14V

0) 07V D) 28V
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4, Foran AM B§BFC moaulator with a garier frequency of 100 kHz and a maximum
modulating signal frequency of 5 kHzthe bandwidth is

A) 95 kHz B) 105 kHz

C) 10 kHz D) 200 kHz
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5. For self-bias configuration of FET Vs is

A) Function of output current

B) A constant
L

C) Function of source current

) Both A and C




luew

6. Which nucleus is expected to have the highest binding energy per Nucleon bageg

on typical nuclear stability trends ?

A) i B) 2Ne C) %Fg D) 235U
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A) Neutrons h Pions
S’ Uranium-238
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8. The Scherrer equation is used o &s!

2100 Peaks

A) The crystallite size from X-ray diffrac

B) The lattice parameters of a crysta

C) The intensity of X-ray scattering

D) The thermal expansion of a materia




9. Which of the following properties of Wucleaf;!foes is explained by the exchange of

Mesons according to Yukawa's theory ?

A) The charge independence of nuclear forées
B) The short-range nature of the nuclear fofge
C) The spin dependence of nuclear forces ;

D) The Coulomb repulsion between protons+




- In the context of the Eightfold Way in particle physics, which of the following
particle families are arranged in an octet ?

A) Mesons and Baryons

B) Quarks and Leptons

C) Leptons and Gauge Bosons

D) Gluons and Neutrinos
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0 According 1o Pearson’ classfiogjues
| "  and bases, W
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) 0) 0032 D) NH3
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3, The addtonof SoFg 0 ASOAE 8y, g0 ovease 1 e conentaionf

AR s g HSOF
() [HOf," D) [FLS080fT




14. Which of these is not @ metalloid 9

A) Germanium L g Tin

C) Antimony ) Tellurium




5. Which of the following is not an exl o of an arachnospecies

“ A) [BgHq
C) LAH | L B Byfly
) Beft D) Gyt




16. Which of the following statement s gorrect ?

A) OH- is not aleaving groupin & feactions

B) Nucleophile that are sirong basesfavours substitution over elimination

0) High temperature favours subsfitgion over elimination

D) Both Band G
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17. Which of the following statement is frue about Mitsunobu reaction ?
A) This reaction is used to replace OH by another group with inversion of configuratio
B) Itis a modern SN reaction

C) Triphenyl phosphine is used s a reagent

' D) All of the above
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Hh .

B) Cyclopentadienylanion

d €
C) Cyc |Opentadlenvl( ation ant

D) None of these




product formed I

19. Iminonitrile is initial
A) Michael addition
B) Aldol condensation

C) Thorpe reaction
D) Benzoin condensation
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inv

20. Which of the following reactions &'
n

 A) Mannich reaction and Aldo conde

c
B) Reformatsky reaction and Benzoin
tio
(*) Michael addition and Aldol condensa r[

D) None of the above
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ncorreet ?
< as thevolume increases, keeping other

21. Which of the following statements i |

A) The entropy of a system increase
factors constant

B) The entropy of a system increases With -f‘_;. increase in molar mass when other

factors are held constant

*C) The entropy of a system increases With "a?_ﬁsincrease in pressure when the

temperature is constant

D) The entropy of a system ncreases with femperature, keeping other factors

constant

!
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2. Which of the following represen's the ratio aEhong the average, most probable and
root mean square velocites of & gas 7

A) 1:00:092:082 ) 092:1:00:082

| ¢ 0g2:09:10 D) 092:082: 100




23, The €nOPY Change aggpiy .

fLaent et of Vaporizatiy “0With conversion of 1 mole of wter 10 SIEE 1S 1o

0 .
) 109 JK-! Wateris 2057 g ™)

0) 1961 JK-" B) 406 JK~'
D) 226 JK-!




24. Atwhat pressure iy the
225°C (Assume Kp=05

® dissociation 0f 1 mole of PCl, to PCly and Cl, be 20 % at

almosphere) 7

A) 24 atmOSphere
B) 1 here
C) 1atmosphere i
D) 12 atmosphere
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Z:‘)m a crystal containing N at m:
ifferent ways in which d s catl
efects can be -
- ."v c fo

.anc‘i n anions are removed, the
rmed is given by the expression ’7

N!




6. The statements ‘inter nuclear dis noe remain constant during electronic
excitation’ and ‘the nuclei can be treated as stationary SO that electrons move

-olativa to them' are respectively.

A) Frank Condon Principle and : ppenheimer approximation

—- MuinAinla

imer approximation anNQiFrank-Cunuoi & insieeS

)

B) Oppenhe

. C) Frank-Condon Principle and Morse approximation
)

D) Morse approximation and Hunds rule




07. Boron irichloride 18 &
A) Prolate symmetric top B) Oblate gymmetric t0p

D) Asymmetric top

0) Spherical top




1 - -
igdem 1‘.h9 Wave number of incident radiation in

| ViHatis the wave number of firs scatiered

28, The rotational Constant of 160,
4 Raman spectrometer I8 20450 om

stokes I inom~) of 90, ?

A) 20434 o B) 20442 o

) 20426 o D) 20474 o
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=1 of a diatomic molecule aré separated

=0 and y
)is 10.cm1, The values of @, (in om™") and

29, The vibrational energy levels, V'

by 2200 o s anharmonicit (©¥e

st overtone (in o) ofthis molecules 4 fespectively.

A) 2210 ¢m"and 4320 cm” B) 2240 o™ and 4380 e’

0) 2280 cm~" and 4360 cm’ D) 2220 ¢ and 4340 e’



30. Which of the following nuclei has @ magnetic moment ?
D) “Cayy

A) D, B) “He, 0) ",
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proach for the synthesis

31. Which of the following synthetic method is @ top-down ap

of nanomaterials ?

A) Laser ablation ' B) Sol-gel synthesis

C) Chemical precipitation D) Microwave-assisted synthesis




3. An example for magnetostrictive material s

A) Barium itanate <B) Iron-Nickel alloy

C) Gallium nitride D) Lead telluride




'33. How many significany figurag are there in the numbers 0.0090500 and 0.00905
respectively ?

A) 7,5

935 0) 5,3 D) 5,5




. {
| Craigs method is an example fot i

A Chromatography B) Thermal analysis

() Viscomelry o) Solvent extraction




35, 0018 &N example for

B) 20 nanomateral

A) 0D nanomaterial

¢) 1D nanomaterial 0) 3 nanomateral




docrease in the decay time

eraction of atoms inthe exq& ot caused @
is the shape o such

36, The int
 beams. \What

esulingin!

laser gpectrum 7

he colisional broadenir'éof lase

{ B) Eyponentiel

1) Gaussin

C) Lorentzian & D) Laplacian




uid for producing extremely short pulses of

37, Which of the following methods is
or lasers?

ve basis in s;em'\conduct

laser output on a repetit
B) Gain Switching

A Q-Switching

p) Spatiel frequency fitering

0) Mode Locking
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active region with

38, Whatis the external power efficiency of LASER with GaAs

band gap of 1.43 eV, when the

fotal injection efficiency is 19% and a voltage of

32 voltis applied t0 the device.

B) 10.02% D) 4251%

A) 8.49% c) 928%
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3. Which of the following statements is not true 2
A) endoscopes use coherent bundles of fibers

B) & photocell converts ight into electric current

C) plastic fiver is nomally used forlong distance communications and has low loss

D) silca glass fiber can Support both single mode and mulimode communication




3
¥

40. A6 mW laser beam passes through 4 32 ey 0floss 0.2 dB/km. What is the

power at the output end ?

Ntoemw  pien S22mw o) 1a7mw




41. As far as the simple pendulum is conS %8 in a two-dimensional oscillator the

degree of freedom and number of constrain%lirespectively are

A 1,2 B) 1,1 ?2,1 D) 22
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2. By using D'Alembers Principle one can COF&en

A) Dynamics problem into equivalent staticsfpmmem

B Statis problem into equivalent dynamics problg -
C) Momentum into kineic energy ?

;
D) Momentum into potential energy
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3. The Least action state in the context of the Hamiton-Jacob equation means that

A) The potentia| enerqy is minimized along the path

B) The kinetic energy is minimized at a|| times

0)

The action is minimized along the actua path taken by the System

) 1ne total eNergy s conserveg




44. What is the stabla fixad naintof tha laqiatic map when r =37

A t B) 0 o) 1 0) (r=1)r




cyler Angle 18

e commonly used seque -
“Ndw i the ZYX convention fr the

A) Roll, Yaw Pitch :,
f) Roll, Piteh, Yaw

y piteh, Roll, Yaw ! ,
() Pitet, 0) Yaw, Pitch, Rol




6. The number of radial nodes awd with 3s and 3p orbitals are respectively

A) 3and2 B) 3and 3 /) 0and 1 D) 2andt |

e




47. The numbe O MR Md <fate term symbols for the ¢® configuration ars
%

) s6andF, B 45and3§t 0) 5and%, D) 10andDyy
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48, The maximum populated J level (J )for @ rigid diatomic rotator can be

!

t KT 4
J :,’————

| B) heB 2

calculated as

D) = ot

J
) max 2kT




49. The point groups of eclipsed ethangand staggered ferrocene are

C) Dy, and Dy D) Dyyand Dy




ynamic probabilty (W) through

50, Entropy (S) of a system is related tothermod

Boltzmann constant (kg) as

) S=hkginW B) W=kgn$

0) S=-kgIn W D) W=-kgIn$
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I

1 f orp mdiopcive d""\tf‘ﬂrnhnn a0r0s A 'B .
ganting their corresponcy;
o A Ay olc. are representing de

NNy N, etc. designate the

Numbor of atoms of A, B, C, ete. A
decay constants and l, and |, are the average fife periods of A and B. Then pick y,

"0M equatinn reresenting the radioactive equilibrium,

N hy



92, NaCl crystal contains
A) 6 planes of symmetry and 6 axes of symimeiry

B) 6 planes of symmetry and 3 axes of symMelry

C) 9 planes of symmetry and 13 axes of Symmetry

D) 6 planes of symmetry and 13 axes of Symmetry
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53. In a mixed metal oxide AB,0, crystal, all A atoms and half of the B atoms have
been in the octahedral holes and half of the B atoms have been in the tetrahedral
holes. The structure of the metal oxide is

A) Spinel

B) Inverse spinel

C) llmenite D) Perovskite




ENTRI

p4. Which of the following statements are correct ?

. A piezoelectric material generates a voltage when deformed,

ii. Piezoelectric effect is g reversible process,

lil. Piezoelectric effect I8 an irreversible process,

v, P:ezoelectn’city means electricity regylts from pressure.
*A) I, il and jii

l C) I, i and iv

B)

D) i, iii and iy
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Pick up the | haractenstics of QOFC
Ovidation of a fuel l\mdln‘PS elecmc
1 “P\ |\|‘("Mp ﬂ' Very '“W tempe’a'w

Solid electrolyte conducts negative o y9e" 10N from the cathode to the anade

Solid electrolyte conducts negativ ;02 onS from the anode to the cathode

A) fand i B) fi and il

C) iandiv D) iand i



18) n the UV spectrum of acetone is due to

56. The absorption at Lmax 279nm(e=
A) n-n" transition B) n- " transition

C) 6~ ¢ transition D) n~ 0" transition
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ncy in the IR spectra of ketone, amide and

57. The order of carbonyl stretching freque

anhydride is
A) anhydride> amide> ketone
* B) ketone> amide> anhydride

C) amide> anhydride> ketone

D) anhydride> ketone> amide
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58, An organic compound with molecular formula C,H¢Cl, exhibits only on signal in

the Proton nmr spectrum. The compound is
A) 2,2-dichloropropane B) 1,2-dichloropropane

C) 1,3-dichloropropane D) 1,1-dichloropropane
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9 What s Dt pPT echnique

1, !
wation Trans P

A) Direct Flectron Polant

' ,H‘“"QI
alarisation [
B) De |\|J[\|o‘n1 Flod tron | olanse

” AII\HQﬂ“hh T.AA“--

‘ FU'™ EEEane oo *
) Distortionless Enhar ament by

= .
ent by Prow" tiansier

D) Distortionless Enhancerm




60. Natural product abietic acid s a

A) Monoterpene B) Sesquiterpene

D) Triterpene

C) Diterpene




61. A point at which a function f(z) ceases to be analytic is called

A) Zero B) SiﬂgU'ﬂfity ‘
C) Pole D) Limit point




3

Z
: f(2) 2 ——— al 22918
62. Residue of f(z) (2_1)“(2_2)(2— 3

101 07
N B) -8 0) =




63. The value of f(x) o(x - a) is

A0 B a

0) f(x) D) f(a) &(x-a)




64. The value of Legendre polynomial P.(1)is

A) 0 B) 1 C) -1 D) (-1)°




65. The value of the Gamma function I (%) 1S

A) 0 B)E
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(§1)

Mateh the following methods for sutiac:
Method

1. BET Method

> Langmuir Method

.

3. Point B Method

4. Harkins-Jura

A) 1-P,2-Q,3-5,4-R
B) 1-Q,2-R3-5,4-P
C)1-R 2-Q,3-P,4-5

s datermination

@)

A

o
5

Principle
H‘Ilm;«\yl:y arl yptior
Monolayer adsorpt

Intersection of adsarption

isotherms

Absolute adsorption technique




(he oxidation states of surface atoms

67. Which technique provides information on
through the study of core-level binding energies ?

A) Scanning Probe Microscopy (SPM)
B) Auger Electron Spectroscopy (AES)
C) X-ray Photoelectron Spectroscopy (XPS)

D) Electron Energy Loss Spectroscopy (EELS)




ENTRI
68. Match the following electrochemical concepts wilh their corresponding
descriptions.
Description

Concept
. Desoribes fonic activity in

{, Debye-Huckel theory
electrolyte solutions

»Onsager equation b, Describes the logarithmic
dependence of overpotential on

current density
¢. Relates molar conductivity with fon

3. Butler-Volmer equation
mobility

4 Tafel equation d. Expresses the current potential
relationship in electrode Kinetics

B)1-a.2—c,3~d,4—b

4 1-2,2-0,3-0/4-0
0) 1-3,2-6,8-04-C

D)1—b,2—a‘3—d,4—c




’ ol srengh () of e
69 A soluton contans 0.2 M NaC) and 0.05 M CaCl,, The ionc stength ()
 Solution s

4N
A 030N B) 0.35M C) 040M D)0
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70. The Hammett equation is expressed as

N

log (k/ko) = po. The parameter p represent in this equation is

A) The sensitivity of the reaction to electronic effects
B) The activation energy of the reaction
C) The resonance effect of substituents

D) The steric effect of substituents
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71, Which among the following statement s ong according to the Mutual Exclusion

Principle ?
A) No normal vibrational modes can be bothinfrared and Raman active in a

molecule that possesses a center 0f Symmetry

B) All vibrational modes that are Raman active will be infrared inactive and vice
versa for molecules with center of symmetry

+C) Some vibrations (not all) can be both infrared and Raman active for molecules
which do not possess a center of symmetry

D) Ifthere is no center of symmetry for a molecule, no vibrational modes can be
both infrared and Raman active




72. Which hybridization occurs in Fe(ll) orbitals in ferrocene, to accommodate the
electron pairs donated by C;He- rings, according to the valence bond theory ?

A) sp3 , B) dsp? C) d?sp? D) sp3 ¢2




/3. Which is the chiorophyll molecular dimer at the

reaction center associated with the
photosystem Il (PSII) in plants, algae and cyanobacteria ?

B) Pegg C) Pag D) Prgq
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among the following species are isoelectronic with Nat 7

ich
74, W
. 0%

I F i, Ne iv. Mg*
a) iand [ B) i,ii and ji

o) iiiand D) 1, i, il and iv
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5 The oxidation

’“”"h°“'“‘h909nha|n.'~ NS 1N 1he complayes

VPR (GO),), IAWNH,);ICI. Cufpp, ), and [Coien)/,CI 0l are

?0‘;‘){3("|\p[\
Al 041, 42 43 B) +1 41 42 43

G) 410,42 42 0) 42,0, 43, 43
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76. Select the correct statements from the following

1. In Benzilic acid rearrangement, the aryl groups with electron withdrawing groups
migrate fastest than aryl group and alky! group
. The Fries rearrangement reaction is ortho and para selective and one of the two
products can be favoured by changing reaction conditions, such as temperature
and solvent.
In Benzidine rearrangement, the rate determining step is the cleavage of the

N-N bond and formation of the C-C bond.

. In Wolff Rearrangement, the course of the reaction and the migratory preferences
can depend on the conditions (thermal, photochemical, metal ion catalysis) of

the reaction.

1, 2 and 3 are correct

2, 3 and 4 are correct
C) 3.4 and 1 are correct

D) All statements are correct &
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Tl an ester 1o an aldehyde which save

. "INBrand carries one equivalent of

l‘\‘i‘l’ \“\

o by the 000" nalion of the Lewis-basic nitrile nitrogen
0 imine:

delivery © "dide o the nitrogen atom

C) reduces nitriles !
i nitrile carbon followed by
a/enydes 0 Secondary and primary alcohols,

D) does not reduces ketones and

respectively
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78. Riley oxidations is

) The oxidation of methylene groups using Selenium dioxide

B) The oxidation of a unsaturated alcohols 10.an aldehyde using oxaly! chloride

and dimethyl sulfoxide

C) The oxidations of methylene group using dicyclohexylcarbodiimide

D) The oxidation of a Nitriles to an amine using mCPBA
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79. Identify the name of the following reaction.

B = Pd(dppl)Cl,- DOM
NN SN THF

|
2N 28 100°C, mw, 20 min

A) Negishi Coupling E) Suzuki Coupling

C) Kumada Coupling D) Stille Coupling
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ho catalylie oxidation of CYclohexeng |
Xena 1o

)
§ -arripd out by
( {

adipic acid 1,6-haxanedioic acld 19

B) Tebbe Reagent
c) Starks Catalyst .

D) Grubbs' Catalyst
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To interfa
ace the AD
C 0808,
/0 |
809 With 8085 M ronrocessor which one of the

A) 8353
B) 8279 C) 825°
c) 299




83. In 8051 microcontroller the internal architecture CONSIS'S of

A) Two 16 bit Timers/Counters
B) Two 8 bit Timers/Counters
C) One 8-bit Timer and One 8-bit Counter separately

D One 16-bit Timer and One 8-bit Counter separately
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84. Which of the following is the correct sequence of operations in a microprocessor 7

A) Opcode fetch, memory write, memory read, /0 read, /O write

JO write

B) /O read, opcode fetch, memory read. memory Writé, l

LU ke

A3) Opcode fetch, memory read, memory write, VO reau, i

D) I/O read, opcode fetch, memory write, memory read, /O write




ity INCr8
or DMA oty "™"%386 e oty transfer speed between

( ‘If
85, In an 8085 microprocess

B) Mic
A) Microprocessor and memory ) Mitoprocassor and the 1/O devices

M M
w p ” . : "




ENTRI m
86, Consider the case of mixing of tw0 (6€5 il at two clforen temperatures

[, and T, The entropy of the resultant rixture will ba

A) Greater than zero only ifthe two gasés a6 difrent
|B) Greater than zero irrespective of identical Of iferent gases
C) Equal to zero f the two gases are idenfical

D) Equal to zero irrespective of identical or differént gases




87. In an ideal Fermi gas, how does the Fermi energy e - depend on the particle
density n at absolute zero temperature ?

2 1

A) ',l:(/ﬂ” B) \.:F”na C) EFUﬂ2 D) »—Fllﬂr

l




68. Ina system of N ideal monatomic gas particles at thermal equilibrium, what Is the
total internal energy U of the gas as described by the equiparition theorem ?

9 5
o) U=NKT U=2NKT
- B =7

3 1
o) U= NeT N
5 D) Y%
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69, What happens to the intemal energy of an {deal Fermi gas as e temperature
Increases from absolute zero ?

A) The internal energy remains constant because all tates are filed at zero
temperature

,) The Inter nal ener Jy decreases due 10 the nerease In Kinetic ener 0y 0 fp articles

C) The internal energy becomes negative ag the temperalure increases, due o
the repulsion between fermions

D) The Internal energy Increases, réflecting the thermal excitation of particles Into
higher energy States ‘




ENTRI

17124
00. Atwhat temperan Ire

doeg A g
0CCUpy

the Qround State, |

A) The temperatyr

Qnmcg | fraction of an ideal Rese Uas begin +

3 n A

eading to Baeo-Finstein condensatie
0se

® 18 eaiial W e Farmi temperature of the gas

‘ ! ineds on the

below the Crilig) temperalure, which dapar

C) The temperatyre Must bg 4t
oceur

N )
B) The temperatyre IS
Particle density ang
-Ei lansation to
zero for Bose-Einstain cond
absolye ze!

D) The temperatyre C
all temperatures

V 5 ') | ‘ ion 0\.4\1” 3 at




me of an electron gas at 0 K i

0) '%Etm) D) %Ef(m
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32. The Hallefectj “APEIMent a1 easire

B) Susceptbity X

D) Sign of charge carrer

A) elminasoig

() Fomi ey e,




03, The atomic

201U o otassum s 235 . Whets s Femi energy at absolte
26107

A) 05V B) 1¢V 0) 156V D) 2¢V




\

94. What is the maximum frequency of phonon when visible light with a wavelength of
5000A scatters from a crystal with a refractive index of 1.5 ? Given the velocity of

sound in the crystal as 4000 ms.

A) 1x 10" rad/s B) 0.5x 101 rad/s
| C) 1.5x 10" rads D) 1x10' radss




D5. Given an X-ray beam with a wavelength of 1.54A that is diffracted by a cubic KCI
crystal with a density 1.99 x 10% kg/m?, calculate the interplanar spacing for the
(200) planes. Given the molecular weight of KClis 74.6 amu and the Avogadro’s
number is 6.023 x 1028 kg~ 'mat™.

A) 1.54A B) 1.12A C) 2.1A D) 3.14A




00, Which among the following statemaents are cofrect in the cane of Gtary EMect ar

Zooman Effect 7

. First order Stark Effect occur in degenerate otates only.

ii. The D, and ();, components of Sodium Yallow Doublet give 6 and 4 lines

respectively in Anomalous Zeeman Effect.

iii. The D, and D, components of Sodium Yellow Doublet give 4 and 6 lines

respectively in Anomalous Zeeman Effect.

iv. First order Stark Effect occur in non-degenerate states only.
A) iandii are correct

B) ii and iv are correct

C) iandiii are correct

D) None of the above
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97. Which among the following equations is Lorentz invariant 2

» o
h oY

2m

[7) None of the above
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o8, Which among the following is correct

i. Weyl equation is Lorentz invariant

ii. Weyl equation is obeyed by elementary pa"

ticles in Standard model
iii. Weyl equation is not obeyed by elementary particles in Standard model

iv. Weyl equation is obeyed by all spin 1/2 paric'es:

A) iand iii are correct
B) iand ii are correct
C) iand iv are correct

-D) ionly is correct
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L, are
: ofL2andl;
99. Which one among the following is the eiger values
h
"

n “T
D) f(’*‘\(g} 'mﬁzn

2

3y W[éh‘) "‘Léhi) 8 ’“*“&%}

o) ! ( +1)(—:ﬂ, m(g—t}
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owing is correct ?

atrices which of the foll

100. Regarding Pauli Spin M

D, ors 2
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