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Q.No: 1

A

B
C
D

Q.No: 2

O 0 W

Q.No: 3

O 0O w »

Q.No: 4

O 0 w

Q.No: 5

O 0 w

Q.No: 6

O 0 w >

Q.No: 7

O 0 w

Q.No: 8

O 0 W

Assistant Professor Exam - 2017

(Final Answer Key)

Physical Chemistry

BrFs belongs to point group -

C4v
Cay
Can

None of these

Which symmetry operation is not involved in CO32' ?
2C3

3C,

I

E

Given 2Ce** + Co —» 2Ce3* + Co?*, EO = 1.89 V. The standard reduction
potential for Co?* is
- 0.28V. The standard reduction potential for Ce** to Ce?* is

1.61V
0.161V
16.1V
0.0161V

Which symmetry operation is involved in D5?
Cy, E

C3, E

Cz, C3

Cy, 2C,

In I, point group, how many 0 symmetry planes are there?
10
12
15
14

On passing 0.1 Faraday of electricity through AICl3, the amount of Al metal
deposited on the cathode (atomic mass of Al is 27) will be

0.27 gm
0.81 gm
0.9 gm

13.5gm

Which product is obtained when benzene reacts at 254 nm?
Prismane

Dewar benzene

Fulvene

Toluene

Crystallographic shear planes randomly distributed in the solids are called ___
Schottky defects

Wadsley defects

Frenkel defects

Poole-Frenkel defects

Brfs foig Twg & W § -
c4v
c3v

Can

T A P T

€032 & BIF Ut THETaT B yomelt i &t 82
2C3

3C,

I

E

e mar 8 fb 2ce*t + CO — 2Ce3* + c02*, E0 = 1.89 V TR Co?* &1 AFG
ST f3ua - 0.28V 1 Ce** to Ce?* &1 AN UTT RN faHd -

1.61V

0.161V

16.1V

0.0161V

P T FHR=TAT BT G D, H A 82
Cy E

C3, E

C2, C3

Cy, 2C,

1, foig g # foram o wffa wHaa § 2
10
12
15
14

AlICI; ¥ f3emF ¥ 0.1 BRI figad 4R yanfed 81 R HUls W ST gHar Al 41g 31
T (Al ST WA YR 27) 0 -

0.27 gm

0.81 gm

0.9 gm

13.5gm

254 nm B 3G W I P U1 | B 1 IS fyern 82
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Q.No: 9 What is inverse spinel formula of ferrites? PR1gey H fawid e @ @ 82
A AFe03 AFe,0;

B AFeO AFeO

c AFeO, AFeO,

Q.No: 10 Which of the following compound has octahedral shape? = A | frg At &1 SMPR AvHadg 8?2
A NbS, NbS,

C Mos, MoS,

D Pds, Pds,

Q.No: 11 Point group of XeFy is - XeF, &1 fig 98 © -

A Cay Cay

B Csy Cay

c D2p D2p

Q.No: 12 In BF3, which symmetry element is not present? P I GAM dd BF; H Sufd T8 § 2
A 2¢5 2¢;
B 255 283
C 30y 30y

Q.No: 13

In CH4, which symmetry element is present?

B 1 gAY T CH, & STRE 2

2C,

2C,

C 6Cy 6Cy

D 30, 30,

Q.No: 14 In Dop, which is the Raman active symmetry? Dy, & X9 Witha TAfAfa B O 82
A 30y 30y

B E E

C I I

Q.No: 15 Which type of symmetry is present in a quaternary ammonium ion? I S Sme H F I wffy gkl 82
A S; Sy
B S, S,
C S3 S3

Which group point is seen in CHCIFBr?

B 91 fig IHE CHCIFBr & @1 &aT 82

Q.No: 17 Which point group does not have a permanent electric dipole moment? B 3 fig Ig & e Rl fya dgad smguf e 82
A Cn Cn

B Cs Cs

D Cnv Cnv

'Q.No: 18

|Which of the following molecule has a center of inversion and regular



o 60 w >

Q.No: 19

O 0 W

Q.No: 20

Q.No: 21

Q.No: 22

O O W

Q.No: 23

O 0O W

Q.No: 24

O 0O w

Q.No: 25

O 0 © >

Q.No: 26

octahedran?
CH,

co,

CeHe

H,0

In H,0, which symmetry elements is present?
30y

C2

C3

On

Life time of photon in exited state is -
108 [lsto 102 |[ls
10 |lsto 1071 |Ls
104 [Ls to 102 s

105 [Is to 10t s

If v, is the speed of cation and v. is the speed of anion, then the transport
number of anion will be-

Vi
Vit Ve
v_
vV, —V_
Vi
v, —v_
v

T

T1— Sg + hp is known as
Fluorescence

Internal Conversion
Vibrational relaxation

Phosphorescence

Photochemical oxidation may produce -
Oxidative coupling

Fragmentation

Cyclization

Substitution

If quantum efficiency is unity, it makes reaction rate directly related with
Life-time of excited state

Reaction decay of the excited state

Absorption of radiation

Physical quenching of excited state

An acidic buffer solution is prepared by mixing 0.1M of sodium acetate and
0.01M acetic acid. If the pH of the solution is 4, then the dissociation constant
of acetic acid will be

1075

1074

1073

1072

Which of the following element has hcp structure?

e & 4 oH 3 o & ufaand F= iR Pt sieergH 82
CH,

co,
CeHe
H,0

P 1 gAHT O H,0 & HiNg 87
30y

C2

C3

On

WIEH B I R BT Sftee 1 B -
108 llsto 102 |[ls
10 |lsto 1071 |Ls
104 [ls to 102 Is

105 s to 10 s

TS ¢ ST BT T v, T BT SF BT v_ Bl BN 3T BT HRTHARD R -
Vi
vyt v_
-
v, —V_
Vi
v, —V_
v

v, +v_

Ty — Sp + hy FEa@I g
wherdife

o .
U g

e

UBTRT TR ARSI SaTe FRl -
sifqfiSfea g

fags

BB

yfaTaT

I Fafen cud UF 7, @ HffRar @R Hela §
IR AT BT SHa- T9g

Iafera srawar & rfufsar &1 &
fafes=or &1 sra=iwor

Iferd raw &7 Wi =ma

T ST SR 0.1m Wfead ke 7 0.01m TR 3 & fyare) dar fesar s §
e S ATt TR fATTT &1 pH 4 B dl TRIRE 37 o1 fadie fRRI® ghm-

1075
104
1073
1072

T del & ¥ HH I TG hep GG & ?



A Ba
B Mg
C Pd
D w
Q.No: 27 What does g indicate in a Bragg’s equation?
A Glancing angle
B Lattice angle
C Plane angle
D Bond angle
Q.No: 28 Which crystal system does not have symmetrical property?
A Monoclinic
B Triclinic
C Cubic
D Hexagonal
Q.No: 29 Which of the following compound is used as insulator?
A CuO
B ZnO
C Cao
D CoO
Q.No: 30 Which of the following equation represents the Debye-Huckel limiting law-
A log fz = AZ,Z_(Ll)
B log f4 = AZ,Z_(\/11)
C -log f4 = AZ,Z_ (1)
D -log fz = AZ,Z.(,/11)
Q.No: 31 What is essential condition to get the Raman Spectrum?
A Change in Dipole moment
B Change in Polarizability
C Change in Electronegativity
D Change in Dielectric constant
For the following reaction,
Q.No: 32 aA + bB=IL+ mM
the electrode potential can be represented by the Nernst equation as
0.0591] a; am|
A E=——|logK —log b
n aia
L A“B
0.0591 [ aLam
B E =——]logK + log 5
n ala
L A“B
0.05917 ag ay T
o E=——]logK —log
I L dpdp |
0.0 5 91y ay dpg
D E=——|logK +log
n L dpdp
Q.No: 33 Which of the following function is not normalisable?
A e**(-00, o0)
B e*(0,00)
c eiB(0,2m)
D xe™X(0,00)

Q.No: 34 On dilution, the equivalent conductance of electrolite solution is -

Ba
Mg
Pd

& wefleRu § g T YR Bt 82

TAIRRAT Hior
TP BT
A BT
Y BT

B o Whiee yumeht & FAid U T ® 2

Th-dIE
Freraed
T
Teiia

9 & I B9 W S Faae & U § IuNT fBa1 S 82

CuO
ZnO
Cao
CoO

e & ¥ B 1 gHiexu f$a sea i Fon & oed axar g

log fy = AZ,Z_(LL)
log fs = AZ,Z_(\/11)
-log fy = AZ,Z.(IL)

-log fz = AZ,Z.(,/11)

e WeeH UM & g U sifard v e 82
ey smef & ufkada
syqofiaen & uRad=

fagaa Bunerwar & uRad-T
sHzafRs RRi® & aRad

AT aA + bB =L + mM &1 30 ¢S faug Frafifed F=ic THiexu gRT ad

SR -
0.0591[ L
E=——]logKk —log L I.:
n | ajap
0.0591[ Aram
E =——]logk + log = r;[
L i azapg
0.05917 ap Ay
E=——]logK —log =i
n L aAaB_
0.0591 aja
E=——]logK +log i
I L aAaB_
1 ¥ § B 1 A iR Te 8?
e"‘z(-oo, oo)
eX(0,00)
eif(0,2m)
xe™(0,00)

TIHR HA R fgaa sruged faags &t geid! aradbar-



B Remains same sfyafda

c Decreases et 8

D Increases and then decreases Tedl § 9 e gedt &

Q.No: 35 The energy of a particle in one dimensional box is o faftr ST & Sufkd &ur Bl I © -
B n2h2/8m?2a2 n2h2/8m?2a2

c nh/8ma? nh/8ma?

D nh/8m?2a2 nh/8m2a2

Q.No: 36 Which of the following represents the correct formula for the energy level of FateH T SR siedaes % Iof @l %ﬁ & @ % R

quantum mechanical harmonic oscillator?

A E, = nhw E, = nhw

B Eh,=nh(w+ ) Eh,=nh(w+ )

D E,=nw(h+ ) En=niw(h + )

. Under which condition Joule-Thomson's experiment involves the expansion of iR o 7 . freii 5
Q:No: 37 a gas from a pressure to another pressure? e LS T T T 31§ G G 7 A A Yl &7

A Isobaric A
C Isochoric RIS
Isothermal ATy
Q.No: 38 Who derived the relation between temperature and heat of reaction? SffehaT BT I T AIUAEE & Ay Ya ufquiied feare
Gibbs e
Thomson YT
Joule bl
Q.No: 39 The operator for angular momentum along x-axis is X-31&] & BT FHT ¥ MR § -
" i ( a d ) 5 B ( a a )
A ek ——y— —ihlz——v—
x iz 3z y ay x az y ay
i = ( d d ) i 3 ( d d )
B e ——z— =—ih|ly——z—
x m\y e Z a7 x iV e a7
o ( d d . o ( a d
C L,=—1 e s =—i —4z—
x L J’az +z dy x yaz & ay
i ( a a % 5 ( a a
L= SRR =—i — —z—
x mi\y 3z 2 ay x 8% 3z ay
Q.No: 40 The mathematical form of the second law of thermodynamics is - IIfe! & ERT | 1 Mg w -
A dA/T dA/T
B dw/T dw/T
C dE/T dE/T

Q.No: 41 The total energy of an orbital of the hydrogen atom is BREISH WA & He&d P! $d Sl BT A -




Q.No: 42

Q.No: 43

U 0 w

Q.No: 44

Q.No: 45

Q.No: 46

o 0O W

Q.No: 47

2m2pe?
" nZhz
22yt et
~ n2h?

According to Variation princple, the expression for the energy of a system in

terms of wave function('\J)

_ JEEetd

T Jwrwde
[w*Awdr

T [wrwde

_ JwHYdc

T Jwrwdr

e Avd

T [wewd

Under which state, liquid water can be obtained at -5 °C?
Unstable equilibrium

True equilibrium

Metastable equilibrium

Dynamic equilibrium

The correct expression for the transmission probability (7) is

_ekL)2 -1
Tz[l_ 16e(1 — <) }

(e¥L 4 —KL)2 ik
Tz[ 16e(1— &) }
oKLy2
T:[1+ 165[1—5)}
ekl 4 g~KL)2
T=[1+ 16e(1 —2) }

What is the equation of Joule-Thomson Coefficient?

1 (6H)
==z las
J Co\aP/T
__1(@)
i ="¢, av/t
1 (BH)
¢, as)r
1
C,

i (BH)
- el
] p WWE/T

W =

The enzyme which can catalyze the conversion of glucose to ethanol is

Zymase
Invertase
Maltase

Diastase

The application of Hess's law is ?
To determine heat of formation of substances
To determine heat of reaction

To determine heat of transition

2m2pe?
T TnZn?
22t et
~ n2h?

AN Rigia & AR bt &1 a1 wor & w9 F St Eell 2-
_ JrEPd
T Jwrwde
[wAwdr
T [wrwde
_ JwHYdc
T Jwerwde
_JwrHYde
T [wewdt

o5 sl & @Rl UF-5 °C W 4 T fbar S el €2
SRR |

ot w=
Ryt s
wfo=iie I
TR T (7)3q 96 6 © -
(eKL — g~KL)2 -1
T={1_ 16:(1 — £) }
(XL 4 —KL)2 -1
£ =1
16£(1 — &)
—kL)z
T:[1+ 16s(1 — ¢) }
R’L +e—kL)2
T=[1+ 16:(1—€) }
- YT T[S BT GHIBR T 82

| (6H)
Ll]'r——c—p 3P T
__1(@)
T ="¢, \av/t
1 (BH)
c, \as)r
1 (BH)
==z 3=
] C,\GE/T

o & ST F URad B ISR B AT TS 8
R

gdes
rerest

SRS

Wt =

9 & fram o1 srgwrnT 82

werf &t TyaT v & Frufeor ¥ Rig
sfufiran 3w Fyife o ¥ e
Hpar 3t 3ot Fufka w1 F g



| None of these

A

D
The heat of dissociation of gaseous water per mole at 18°C and 1 atm 18 f&7h A, ok 1 argredy g W ufd e i urt & fadiem 3w 241.75 fa @
Q.No: 48 pressure is 241.75 kJ. The value at 70°C.(Cp(H,0) = 33.56, Cp(H,) = 28.83, | & | 70 R¥ ¥, W $9&T AM: (Cp(H,0) = 33.56, Cp(Hy) = 28.83, Cp(0,) = 29.12
Cp(0,) = 29.12 K mol't) is IK't molt) grm:
A 222.251 kJ mol™? 222.251 kJ mol™?
B 232.251 kJ mol™? 232.251 kJ mol™?

D

252.251 kJ mol?

252.251 kJ mol?

Q.No: 49

The Gibbs equation may be given as-

5 & T & =
dT AH dT AH
c = s = =
dT AV dT AV
dP AV dP AV
° dT ~ TAH 4T ~ TAH

Q.No: 51

When one component system has three phases in contact with one another
then the degree of freedom is ?

e TH YeH YUE & i Yo 3§ T gER & TS | 8Id § o Waadl 31 Pife BT IR

@

-

"e g
W

Q.No: 52

Which one of the following is a micro structure of eutectic?

Fofifad & ¥ S 91 Tawiae B gea WaE 82

Eller type

Kether type

TR UPR

‘

FWR PR

Drites type

FTEeH UPR

Q.No: 53

The decomposition of
NH4CI(s) == NH3(g)+ HCI(g)
As per equation, the number of components present in the system is-

SEfEn  dRIgS @1 fue FEgaR g g
NH4CI(s) = NH3(g)+ HCI(g)
9 49 § Ued &) IO BT R

m
[y
[y

Q.No: 54

10 gram of a radioactive isotope is reduced to 1.25 gram in 12 years.
Calculate the half -life period of the isotope.

w%ﬁﬁmaﬁ 10 719 AT 12 99 & geaR 1.25 B I § dd 3 srdfemyg
AN -

20 years

20 99

8 years

8 af




Q.No: 55

o 0 © >

Q.No: 56

O 0O W

Q.No: 57

O 0O w

Q.No: 58
A

B
C
D

Q.No: 59

O 0 W >

Q.No: 60
A

B
C
D

.No: 61

o

g 0 w >

Q.No: 62

O 0O @

Q.No: 63
A

12 years

The equilibrium constant K, for the reaction A+ B = C + Dis 1 x 10712 at
600K and 1 x 1077 at 800K. the heat of reaction (R = 8.3 JK'! mole’l) is

227.37 kJ mol!
228.37 kJ mol!
229.37 kJ mol™?!

230.37 kJ mol!

Inter molecular and intra molecular hydrogen bond can be best indentified by
which of the following spectral techniques?

Infra - Red
ESR
NMR
UV - Visible

Critical micelle concentration of a soap solution lies in the range of :
10%to 105 M
105to 10% M
10%to 103 M

103 t0 102 M

The order of reaction of decomposition of benzenediazonium chloride is -
Zero order reaction

First order reaction

Second order reaction

Third order reaction

The half-life period of a zero order reaction A — Products is 100 minutes. How
long it will take for 80% of the reaction to complete?

100 minute
120 minute
160 minute

180 minute

Tetraethyl lead when added to petrol acts as
Auto Catalyst

An Inhibitor

A Promotor

A Catalyst

What is the order of the following reaction?

H:0" + RCOOR' + HzQ — RCOOH + R'OH + H; 0"
Zero order reaction

First order reaction

Second order reaction

Third order reaction

An electrochemical cell can behave like an electrolytic cell when __
Ecen =0

Ecell > Eext

Ecell = Eext

Ecell < Eext

Which of the following equation is a first order rate equation?

12 9

SMUFFAT A + B = C + D &1 9 fRRF (Kp) 600k W 1 x 10712 3R 1 x 107 at
800K ©, 3ifHfshar ST &7 JH BN (R = 8.3 IK™! mole™!)

227.37 k3 mol?!
228.37 kJ mol!
229.37 kJ mol?!

230.37 kJ mol!

W IR P g A F SieRUE T SRS SESIoH S P UgaM B o Thal 82

Infra - Red
ESR
NMR
UV - Visible

g & faere Bt & w1 A pu ¥ § g -
10%to 105 M
105to 104 M
10%to 103 M

103 t0 1072 M

ARSI FRTES F fadier 3t IR 3-
T P

Yy Hife

it #ife

g Bife

A — IdTE I Fife B iffsrar & R a1 Saera 100 e B, @ sififhar & 80
yfaerd quf €9 & o g g g -

100 fiF e
120 fiFe
160 fiFe
180 firre

Wt # e de e W g8 FAEER o oar §
WIIRF

sfRfex
TR

IRP

g siftifsra &t Bife 7 82
H:;O0* + RCOOR' + H;0 — RCOOH + R'OH + H;0*

T HIfE
JUYH Hife
fochia wife
g Fife

& fagad T 4o &1 AaeR fagad uued 9 $1 aRE gidl wie-
Ecen =0

Ecell > Eext

Ecenl = Eext

Ecen < Eext

g ¥ ¥ B T FHER GUH B BT FHI0 82



Q.No: 64

o 0 w

Q.No: 65

O 0 @ >

Q.No: 66

Q.No: 67

O 0 @ >

Q.No: 68

o 0O m »

Q.No: 69

L 2303 G
1 =" ¢ WB €
622 Co
BT g G
L 622 Go
1 § b &
2303, C
g G

The sequence of ionic mobility in aqueous solution is
K* > Na* > Rb* > cs*
cst > Rb* > Kt > Na*
Rb* > K* > cs* > Nat

Na* > K* > Rb* > Ccs*

The order of the following reaction is :

CH3COOC,Hs + OH™ — CH3COO0™ + C;Hs0H
First order reaction

Zero order reaction

Second order reaction

Third order reaction

Which of the following is correct order of root mean square velocity(Uymg) of
different gases at the same temperature ?

(urms)Hg > (urms)CH4 > (Urms)NH; > (Urms)COZ
(urms)Hg < (Urms)CH4’ < (urms)NHg < (urms)COQ
(Urms)H2 < (urms)CH4 = (urms)NHs = (urms)lﬁlﬂ2

(ur'ms)H2 > (.urms)CH_L < (ur‘ms)NHs < [:ur‘ms)l:l:)2

The rate of the reaction 2NO + Cl; — 2NOCI becomes double when the
concentration of Cl; is double. What is the order of the reaction with respect to
Cly?

Zero order reaction
Second order reaction
First order reaction

Third order reaction

For the reaction A + 2B + C — D + 2E, the rate of formation of D is found to
be unaltered when [B] is double keeping [A] and [C] constant, the order in B

Which of the following equation is Graham's law of diffusion?
L
Iy Py

h_ (M

I'y M,

L 2303 G
= OgCt
622 Co
YT % rlct
L 622, G
1 t OgCt
2303, C
sl - nCt

A TRTedT &1 S faea § s FEER § -
K* > Na* > Rb* > Ccst
cst > Rb* > K* > Nat
Rb* > K* > Cs* > Na*t

Na* > K* > Rb* > Cs*

T faffed sftfra st Hife R

CH3COOC,H5 + OH™ — CH3CO0™ + C5H50H
yH Hife i

< Hife sifufsear

fefra wife aifufssar

qoftg wife aifufesar

o B ¥ e qroEE O i - R 6 F i & o A1 ga AU ) BT B 1 e
W e

(Urms)Hg > (urms)CH4 > (Urms)NHz > (Urms)COZ
(urms)Hg < (Urms)CHi < (urms)NH; < (urms)COQ
(Urms)H2 < (urms)CH4 = (urms)NHs = (urms)lﬁlﬂ2

(ur'ms)H2 > (.urms)CH_L < (urms)NHz < [:1'11"1'115)(:!3‘2

SHfUfFAT 2NO + Cly — 2NOCI BT &R N B STl § d Cl, B Wil G 81 | Cly
& Tdy § ififpa H PI B 2

[ e

focha wife

TYH Hife

g Jife

Frafied THiiexe & ¥ B9 a1 W fowo gy g2



Iy M, Iy M,
Iy - M, T3 B M,
b L 1‘P1+|‘Jz L L 1‘P1+Pz
rp rz
Q.No: 70 :V;i:sr; of the following equation is correct of total kinetic energy for 1 mole of 3 Y B o gfeR 1 2 9 ¥ f?'fQ@_dTTfaGIGTrIfiF[ %I
3 3
A Etotal = =5 RT Etotal = =5 RT

Q.No: 71

Calculate molecular diameter (d) of helium from its van der waals constant b
(b = 24 cm3 mol!)

giferad @t 3MUfde oI (d) B TUFT STP a S I fAgdie b B Aag A BN : (b =

24 cm3 moll)

287 pm

287 pm

C 368 pm 368 pm

D 387 pm 387 pm

Q.No: 72 Which of the following solvent is not used in NMR Spectroscopy? NMR WaeRaidt # 9 & § B9 | fdme &1 Suan =& far sar g 2
cCl, cCly

C cDCly cDCly

D cs, cs,

Q.No: 73 In glass electrode HCl is used at which concentration? TN 3ABEIS B HCI B B Tt Tigal BT SUANT e o § 2

A 0.2M 0.2M

B 0.1M 0.1 M

D 2.0M 2.0M

Q.No: 74 In Weston cell, which metal sulphate is used? I Jd B by u1g Tethe o1 TN fobar wirn 82

A Fe Fe

Cu

‘

Cu

Co

Co

Q.No: 75 Quinhydron electrode is not used above pH FHERSH SIS 69 pH F IW W TeY fhar ST 31
A 5 5

B 7

C 10 10

Q.No: 76

Calculation of molar conductance of a weak electrolyte at infinite dilution can
be done with the help of

E@%ﬂ;ﬁmgﬂﬂﬁmmﬁﬁﬁmmaﬁmmﬁmﬁm%ﬁm
?

Huckel-Onsagar equation

Debye-Huckel theory

TP - AR TR

‘

feama - ga R

Poison-Boltzmann equation

UigvH-aleewie Fiavo

Q.No: 77

The variation of transport numbers with concentration of electrolyte solutions
can be represented as

fagad ey f& wigar § uRadd & ufae de & gHare uRad &1 e Fed o-
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Q.No: 79

o 0 W >

Q.No: 80

Q.No: 81

O O W

Q.No: 82

O 0 W

Q.No: 83

Q.No: 84

O 0O m >

t,=1-A+/C

t +t,= AVC
t=t,- AV C

t= AVJC

Relationship between ionic mobility and diffusion Co-efficient of ion in solution
i

D; = UiKT/ez
D; = KT/Ujez
D; = ez / UiKT

None of these

1H NMR spectrum of an organic compound recorded on a 500 MHz
spectrometer showed a quartet with line positions at 1759, 1753, 1747 and
1741 Hz. Chemical shift (8) and coupling constant (Hz) of the quartet are:

3.5 ppm, 12 Hz
3.5 ppm, 6 Hz
3.6 ppm, 6 Hz
3.6 ppm, 12 Hz

Operator form of Schrodinger equation is
P = e’
h?d?y
E¥Y = P
HY- E¥
Q¥ = w¥

The principal and azimuthal quantum numbers of electrons in 4f orbitals are:

n=4;1=2
n=4;1=4
n=3;1=4
n=4;1=3

Water used as a moderator in nuclear reactor is called:
Nuclear water

Heavy Water

Critical water

Hard water

Among the following nuclides, the highest binding energy per nucleon is found
for:

3
iH
16
50
56
Seke

235
92U

The energy released in the positron decay process is
e - 2B+ 98 (*'C = 11.011443; **B = 11.009305)

1.984 Me V
2.012Me V
2.829 Me V
4.282 Me V

t,=1=AyC

t +t,= AVC
t=t,- AV C

t= AYC

e TfoRierar SR R Toie & o B SEy §-

D; = UjKT/ez
D; = KT/U;ez
D; = ez / UiKT
T A B T

TF 500 MHz TRY ¢iifeR W 3ifdhd Te Afe &1 1H NMR W ¢H U Ig% oI 8,
o @rgT ®”IF 1759, 1753, 1747 AU 1741 Hz R 81 I & € 9@ shift
(§) T g Fgdi® (Hz) A &S @y 2

3.5 ppm, 12 Hz
3.5 ppm, 6 Hz
3.6 ppm, 6 Hz
3.6 ppm, 12 Hz

NER THRB BT SRR T T 82
W = Aelkx

h2d2y
B
HY¥- E¥
Q¥ = ¥

4 TP Feelt # gaaelt o) BiRkTe ok srfigud Hicw Tem # $ gwfar s 32
n=4;1=2

n=4;1=4
n=3;1=4
n=4;1=3

S o aRkframe & w0 # T Ruaed # IudT 7 31T & SY 9T HEl Sfidl 87
TR gt

U

wifaw Tt

PR ut

o el gaemsey 7 § oF 3 el Jgss 3t dum St ufd gidaam
R T ST 22

3
iH
16
50
56
Seke

235
92U

Ui & wftar Bt Had Suf 8

¢ - 1B + 98 (*'C = 11.011443; B = 11.009305)
1.984 Me V

2.012 Me V

2.829 Me V
4.282 Me V



Q.No: 85
A

B
C
D

Q.No: 86
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Q.No: 87

O 0w

Q.No: 88

O O W

Q.No: 89

o 0O W

Q.No: 90

O 0 w

Q.No: 91

O 0O W

Q.No: 92

O 0O w

Q.No: 93

According to Schrodinger, a particle is equivalent to a
Wave packet

Light wave

Single wave

Double wave

The Eigen values of hydrogen atom contains which of the following? Select
correct one?

1. Legendre polynomials

II. Laguerre polynomials

III. Hermite polynomials

All are correct
Iand II

I only

II only

How many nodes does the 3s orbital have?
1 node

2 nodes

3 nodes

4 nodes

The pair of symmetry point groups that are associated with polar molecules is
C2v/Dosh

C3v/C2n

D2p, Ty

c2wcoov

Which molecule does not have Tq symmetry?
SiF,4

XeF,

Pa

CH,4

In Mossbauer spectroscopy, the electrons responsible for isomer shift are:
f-electrons
p-electrons
s-electrons

d-electrons

The g-value for benzene radical anion is 2.0025. At what field would you
search for resonance in spectrometer operating at 9.302 GHz?

0.332T
0.432T
0.243 T
0.872T

For a first order reaction at 27°C, the ratio of time required for 75%
completion from 25% completion of reaction is:

4.8
5.8
0.48
0.58

Which of the following relations are linear ?(a-x) is the concentration of
reactant remaining after time(t)?

(a-x) vs t, for a zero order reaction
(a-x) vs t, for a First order reaction

1/(a-x) vs t, for a second order reaction

NETR F SFER TP BV [HTPd qHBE Bl 32
T dpe

YT T

Tohd

ST T

3% & 3 $ A Eigen values gTEgIo WRATYST & 8 82 T&t SR g
1. s FgomT ug

11. T Sgsmart ug
111. gfife sgsmrd ug

wf w3
(1) Tt (2)
aw (1)
Fae(2)

3s FEfl & e 1S 82
1 node

2 nodes

3 nodes

4 nodes

syt sl & Ty IS ai fig Tl oiel i 82
C2v/Dooh

C3v/Can

Dap,Ta

CZWCOOV

49 ¥ Y B F o) H T, G el 87
SiF,

XeF,

Pa

CH,4

TSR W B F TS RIFIRY & [T e o= 8-
f-electrons
p-electrons
s-electrons

d-electrons

Il % gad UM B g $T TH 2,0025 71 3R TH Wagihex 9.302 GHz Mgl R
Fanferd famam ST § o S fhae deeig & W e 2

0.332T
0.432T
0.243 T
0.872T

27 f&h 3. W 31 W ugd i Ft sifforan & 25 wfawd d FgaR 75 Ufavd [ FA &
o T a1 I BT ST B -

4.8
5.8
0.48
0.58

e o o et & | 1 a1 Gey e Wy § R O SRS Bt THI S 918
Figd (a-x) &

(a-x) vs t, TP Y Hife sififpar
(a-x) vs t, T 9" Hife ififpar
1/(a-x) vs t, & fgdtg Sife sififpar



Q.No: 94

O 0 @ >

Q.No: 95

Q.No: 96

Q.No: 97

O 0 @ >

Q.No: 98

O 0 @ >

Q.No: 99

g 0 w

Both [(a-x) vs t, for a zero order reaction] and [1/(a-x) vs t, for a
second order reaction ]

The Q-value for the gHg(n,p) reaction is 0.76 MeV. The mass of gHg
nuclide will be:

3.09

4.01

3.01

4.09

For electronic transitions in an organic molecule, the correct order of
transitions would be:

nton*<ntooc*<nton*<otooc”

nton*<ntoe*<nmton*<otoo"
ctoc*<ntoc"<mtonw* <ntomw"

nton* <mton* <ntocg*<otoc”

For one dimensional quantum mechanical harmonic oscillator, the correct
statement is:

Average linear momentum is non-zero but average displacement is
zero

Average linear momentum and average displacement both are zero

Average linear momentum is zero but average displacement is non-
zero

Average linear momentum and average displacement both are non-
zero

The intensity of individual vibrational resonance observed in Raman spectrum
is proportional to

Number of molecules
Polarizability of the bond
Wavelength of radiation used

All of these

The standard redox potential of water oxidation is -1.23 V
2H,0 — 05 + 4HY + 4e”
The redox potential of the same reaction at pH = 7.0 would be

-0.42vV
-1.00V
0.82V

-0.28 V

N> does not show pure vibrational spectra because:
Triple bond in N is very strong

The dipole moment of N is Zero

The polarizability of N5 is negligible

None of these

For a reaction with an activation energy of 49.8 kJ mol’l, the ratio of the rate

Q.No: 100 constants at 600K and 300K, (K600/K300), is approximately (R = 8.3 J mol™!

K1)
A 102
B 103
c 104
D 10°
Q.No: 101 zggRa converts into 2§§Rn is the example of:
A Emission of (¥-particle
B Emission of /-rays

3 ((a-x) vs t, TF [ Bife Afufdhan) (1/(a-x) vs t, Ts g i
3ifferar)

gHg(n,p) ffHar B Q BT T 0.76 MeV & | A gHg YHISS BT GHHM fbe
BT?
3.09
4.01
3.01
4.09

TH PG U] F gAGS THAV F AU, THH0] T TE HH g -
nton*<ntoc* <nton*<otoc*

nton* <ntoec*<mtom*<otooc”
ctoog* <ntooc*<mtomw* <ntomw"

nton* <mtonw* <ntodg*<ogtoc”

TP AT HicH FifHE TeE aad » T R A I ST T HE T 7 ?

3 P Ha IR-3T ¢ AT e fawime= @ 21
aftera Y@ Fam SR sitwa faeums Y 3 R
3 P T I ? A e fauTa -3 B

airra Y@ daw ? o aivra freumost A R-31 21

T WA ¥ AfATd HUF SA1G B derdl Ui 8-

SULSAT F H=AT
§is F ydiemor
fafe~o & aved W
wft wét @

A P ATRIBROT BT HHD T a4 1.23 V E
2H,0 — 05 + 4HY + 4e”
pH = 7.0 W 3iffdhar 1 sro=re fava 1 7 g -

-0.42vV
-1.00V
-0.82V
-0.28 V

Arggie & feue ais 9gd Ao B

Arggie 1 faga smyef 3 21

G & GreRTgAIeNE Y T F0g |
T A B T |

49.8 kJ mol™! @t Tftraur 3wt & Ty ifiifear & W 600K TR 300K ( K600/K300
) T 2 FRRI® &7 U & (R = 8.3 I mol't K1)

102

103

104

105

*28Ra ®1 222Ry wRaffa G JereRor §-
a - B B IS
V - fRuit 1 I



Q.No: 102
A

B
C
D

Q.No: 103

o 0 w >

Q.No: 104
A

B
C
D

Q.No: 105
A

B
C
D

Q.No: 106

o 0O W

Q.No: 107

O 0O W

Q.No: 108

O 0O W

Q.No: 109

O 0 w

Q.No: 110
A

Emission of B—particle

Emission of neutron

In quantum mechanics, a function is well-defined if:
It is single valued at all points

It is finite at all points

It has definite parity

All of these

"An atom consists of positively charged nucleus responsible for almost the
entire mass of the atom"- is statement from which of the following atomic
model?

The Rutherford model
The Bohr model
The de-Broglie model

The Heisenberg model

What is the bond order of electronic configuration of H2+ o1st symbol?
Zero

-1.0

1/2

1.0

The selection rule for pure rotational spectra of linear molecules is:

A= +2
A= +1.5
Ai=1

A= 41

What is the Mayer's formula?

Cp+Cy =R
Cp,-Cy =R
CpxCy =R
Cp,/Cy=R

What is the mean activity coefficient for aqueous solution of potassium
sulphate of 0.01 mol/kg at 25°C

0.932
1.074
0.943
1.023

High quantum yields of photochemical reactions are due to :
Lowering of activation energy

High frequency of collision

Accompanying side reactions

Formation of free radicals

S3Cu+ 3He — 37C1+ 14 1H + 16 In s an example of
Fusion Reaction

Fission Reaction

Spallation Reaction

Chain Reaction

The equation for heat capacity at constant volume is:

c, = [BU/BT]

o

B - @ =1 Sl
g9 BT IS

HicH TiR®! #, T e < dRg § uRHfiid § 8FR:
g oft fageit W e wHarar 81

g Taft fagant wr uRfea 31

T Fifya wwar R

w9 d R

TRAY] & T IR GHIH F AT T TRAY] TUR Foeb eIl 81 - T8 B Fw A 9§ 5

AT Hed & forg fear ma 32
GBS Arsd

digR Alsd

g-sNTeht Aisw

ST wisa

Hyt o1s! welie & Saaeie i &1 ais offdR a1 82

A =+2
Ai = +1.5
Ai=1

A= +1

TRR &7 T T 3?
Cp+Cy=R
Cp-Cy=
Cp,xCy =R
Cp/Cy=R

0.01 m@mm%mm%mmw 25 &
R T E?

0.932
1.074
0.943
1.023

eI T A B S= dieH il B iy SR §-
fpaur 3wt 1 &7 g1

I Wed diwar

sifafvaa sfifsar &1 gAr

TR e BT T

S3Cu+ %He — 37CL+ 14 1H + 16 In P & 3w Samwwr 32
e affpar
e aifufiar
waw siffpar
sgfera aififpan

RR 3mgae & Ioar g1ikar & g a8t g 8-

C, = [aU/BT]

v
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.No: 113

.No: 114
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g 0 w >

.No: 115

.No: 116

Le)

O 0 @ >

Q.No: 117

O 0w

Q.No: 118

O 0 w

Cp = [an(-BUL

C, = [3U x 3T,

Cp = [aUXBT]p

What is the standard enthalpy of vaporization of water at 373 K?

+50.66 KJ/mol
-40.66 KJ/mol
+66.40 KJ/mol
+40.66 KJ/mol

0.693/k is used to determine
Half-life period

Average life period

Full life time

Average life activity

Naturally occurring uranium radioactive series is
4n+2
4n+1
4n+3
4n-2

Which of the following correctly represents the binding energy of Lithium

nucleus?

+49 MeV
-49 MeV
+39 MeV
-39 MeV

Which of the following particle results in conversion of a neutron into a

proton?
Negatron
Positron
Antineutrino

Neutrino

"No two electrons can have same set of the four quantum numbers" it states

the principle of which scientist?
Aufbau

Bohr

Rutherford

Pauli

In a tetragonal crystal the lattice will be

a=b+#ca=pf=y=090°
a+b#ca=F=y=90°
a=b+#ca=F=090°y=120°

Which one of the following is a covalent crystal?
Rock salt

Ice

Quartz

Dry ice

Cp = [aTXBU]D

C, = [8U x 3T],

Cp = [BU{(aTL

373 K dI0EH R U & arsfieur @t T STAT eTidT o 82
+50.66 KJ/mol
-40.66 K3/ mol
+66.40 K3/mol
+40.66 K3/mol

0.693/k ¥ fuffed Brar & -
Srtf-shaT w1

3Ry Shiae srafyr

gof Sfta w1
3iraa Sfta= afgpaar

4n+2
4an+1
4an+3
4n-2

Frafied § @ S a1 iy T Bt s S & 98 ¢ quiar g ?
+49 MeV
-49 MeV
+39 MeV
-39 MeV

Foffead SO & T S B0 e J WelH & TR |R U eIl 872
g

A
A

'aﬂs‘;ﬁsﬁaﬁﬁ%wmﬂmsﬁmmwwﬁ% 78 fg arEfew grr fean
T g?

ASHAS
54
IRGIS
TSt

& ITHNT THiew & S ghm-
a=b=ca=F=90+y
a=b+ca=F=y=090°
a#zhb#+ca=F=y=90°
a=b+ca=§=90°%y=120°

Foffed 7 § $F 1 T Jeddiois Thied 82
¥ qqur

ELg

Earc]

g a6



Q.No: 119 If edges of a NaH unit cell is 488 pm, what is the bond length of NaH if it
crystallises in fcc structure?

A 122 pm
B 244 pm
C 488 pm
D 976 pm

Q.No: 120 The (1 1 1) plane is parallel to

A XY plane
B YZ plane
C ZX plane
D None of these

Q.No: 121  Which of the following defects does not affect the density of the crystal?
A Schottky defect
Interstitial defect

Frenkel defect

O 0 w

Both Interstitial and Frenkel defect

Q.No: 122 Value of Henry's constant Ky will be

A Incr with incr in temperature
B Decr with incr in temperature
C Remains Constant

D First increases, then decreases

Q.No: 123  The molal freezing point constant of water is

A 4.2
B 5.6
C 3.2
D 1.86

Q.No: 124 The critical pressure of sulphur dioxide is-

A 77.7 atm.
B 87.7 atm.
C 70.7 atm.
D 80.7 atm.

Q.No: 125 The critical temperature(K) of Hydrogen gas-

A 30K
B 37K
C 33K
D 39K

Q.No: 126  Which of the following equation is the expression of Dalton’s law?

A V=kXT

B PV = nRT

C Pa = Xap and Pg = Xgp
D P1V; = PoVy

Which of the following equations is used to describe the number of particles

Q.No: 127 and average kinetic energy of a gas?
A
g =3
B NA—[szV)_ XZRT
c PV =PV,
D None of these

Q.No: 128

3R T& NaH g I 3 fHRT 488 pm T, T fec T H fhed 819 W NaH &t

ig 1 oS @ gt 2
122 pm
244 pm
488 pm
976 pm

(1 1 1)9ad fPrge FAMWR 82
XY qHad
YZ qHed
ZX qhad

T4 A B¢ T

FafiEd 3 § @ S 91 fbed & Ui & yHIfdd e Sl 82
Siiewt Fe

woradt Ffe

o e

g wegadt g aur ea Ffe

R & RRIF Ky &7 A -
AU § gf F 1Y gear &
arqaE # 9 & A1y gear @
fRr war ?1

ugd gl g, fibY wear 31

S BT Ao i RRI® §-
4.2

5.6

3.2

1.86

TR SI3HTAES &1 wifdie g -
77.7 atm.
87.7 atm.
70.7 atm.
80.7 atm.

BIEGIoH T &1 wifae qowH (K) B-
30K
37K
33K
39K

e B Y 3 wHieRu Sieed & Rigid ot siftrafa g2
V=kXT

PV = nRT

Pa = XaP and Pg = Xgp

P1Vy = PaVy

mﬁéﬁﬁ?mmmWWaﬂmaﬁ?ﬁﬂﬁaﬁﬂanﬁaMaﬁw
Bl

PV =T1RT

Ny = (1/,mv?) =3/,RrT
BV, =1V,

8 A P T
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Q.No: 130
A

B
C
D

Q.No: 131

O 0 W

Q.No: 132

g 0w

.No: 133

.No: 134

.No: 135

O
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Q.No: 136
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Which of the following wavelength of light is absorbed by the SO, + Cl, —»
SO,Cl; reaction

436 nm
420 nm
280 nm
172 nm

Which one of the following forms an intrinsic colloid?
Sulpher

As,S3

Fe(OH)3

Egg albumin

The method which is used to protect the lyophobic sol is
Addition of oppositely charged sol

Addition of an electrolyte

Addition of lyophilic sol

Boiling with liophilic sol

In which one of the following, the dispersed phase is a liquid?
Whipped cream

Cloud

Foam rubber

Paint

Which of the following does not involve coagulation?
Formation of delta regions

Peptization

Treatment of drinking water by potash alum

Clotting of blood by use of ferric chloride

In Freundlich adsorption isotherm equation, the value of 1/n is
Between 0 and 1 in all cases

Between 2 and 4 in all cases

1 in case of physical adsorption

1 in case of chemi adsorption

Which of the following solution has highest equivalent conductance?
0.01 M KClI

0.05 M KCI

0.02 M KCI

0.005 M KCI

The quantity of charge required to obtain one mole of aluminium from Al,03
is

1F
6 F
3F
2F

Approximate relationship between dissociation constant of water (K) and ionic
product of water (Ky,) is

Kw =K
Kw = 55.6 x K
Kw= 18 x K

Ky = 14 xK

SO, + Cly —» SO,Cl, JiffEaT gRT SNV YT HY aTeed F10H §

436 nm
420 nm
280 nm
172 nm

0 & A PH 9 FU TP IS FIAES 87
Tys

As>S3

Fe(OH)3

1 eyl

AR Hiel B GRIE F & g Iudit ot o aret fafy §-
e faudta smafra e fremn

fagaa srqgea e

Asifipfie |ia frarr

AsNfpfre Aia & ATy IaraT

o & 3 frg & uRafdd wrawn u 5a 82
et g8 werd

qed

B TR

He

Frofifad & 4 S a1 Wea § wivd T2 82
3w &t & fAmion

fpeRE

TreT™r Tay gR1 ¥R & Ui &1 SR |

BT FIRTTS F STINT | YT T YT FHAT

predrd SRy ST wHieRu #, 1/n BT HH §
't Aret 7 0 o 1 F

g A 2@ 4 F o9

ifee siftritao & aed & 1
Feit-ifrioors A F 1

3 9 $9 I oo &) geiest aradmar siftiead 82
0.01 M KCl

0.05 M KCl

0.02 M KCI

0.005 M KCl

Al,03 ¥ 1 TieT TefHfam T SR 3 HaTd A BT AT 8-

1F
6 F
3F
2F

T % e fRRI® (K) 3R UMt & Smafe ToHwa(K,,) & 5= 3 SrH-g Tay @
??

Kw =K

Kw = 55.6 x K
Kw= 18 x K
Kw = 14 xK
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Q.No: 139
A

B
C
D

Q.No: 140

O 0 w

Q.No: 141

Q.No: 142
A

B
C
D

Q.No: 143

o 0 w r

Q.No: 144

cu?*/cut, E° = 0.15 V; Cu?*/Cu, E° = 0.34 V. Find out E° for the
disproportion of Cu*.

-0.19V
0.19V
-0.38V
0.38V

What is P-T diagram in phase rule?

It is plotted between pressure and temperature for one component
system

It is plotted between pressure and temperature for two components
system

It is plotted between pressure and temperature for three components

system

None of these

Which of the following equation is correct for one component system?

F=2-P
F=1-P
F=3-P
F=P-2

How many components are there in decomposition of calcium carbonate?
Four components

Three components

Two components

Single components

1‘?1N ks én 5 I‘éC K3 iH is also written as
IN(n,p)'eC
1IN (@) *6C
SC(np) "IN

IN(n, e)iH

zggu emits two ¢ - particles, new element will be placed in

IIA
IIB
VII A
VII B

What is the average binding energy per nucleon of helium, if its true mass
defect is 0.030377 my?

22.65 x 107133
11.32x 107133

28.28 x 107133
28.281 eV

How many number of ¢ and [3 particles are lost when ZS%U is converted
into 206
into azp'b ?

6a,6p
6,83
sa,6p

sa,sf

cu?*/cut, E° = 0.15 V; Cu?*/Cu, E° = 0.34 V, Cu* & fawuur & forg E° &1 A9
71

-0.19V
0.19V
-0.38V
0.38V

wraeyT | F p-T oiRw 1 87
g TP UH UIet & T Ta19 ok aame & &t & wie farar ST @1

Tg &1 ged YuTel & AT qara 3R a1 & of" A wie fbar s 81

g @9 gew WurTel & Y qara SR areuH & i A wie frar W 81
T A B 7

i Tefiewul § i 1 T {59 e gcb T & oy 98t § 2

Fickray FrEHe & e § fba gew gia 82
IR TCH

@ gew

3 UeH

TP Uh

Wy 4 I o Yo 4 1y affan &) Peger R s wed @
"IN (n,p) §C
ELUCRD
sCnp)'IN

IN(n, )3H

238 31 or-Bol BT I B T, T A B For Aoft F @ S

IIA
IIB
VIIA
VII B

3R e e @ aRafas Imfe® I 0.030377mg 7, & St T & ufa
T B fgd dee Sef grit-

22.65 x 107133
11.32x 10713

28.28 x 10713 3
28.281 eV

283U W 206p), Ul g § O S AR St -puil 1 foar TeT P & Wl
??

6,6
6a,8f
sa,6p

sa,8fP
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Q.No: 147

Q.No: 148
A

B
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D
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Q.No: 150
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Q.No: 151
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Q.No: 152

O 0 W

Q.No: 153

Which of the following radioactive isotopes is useful in skin disease?
p30

Co®°
Aul®s

Co®°

For a reaction 2CH3CHO —» 2CH4 + 2CO. Find the order of the reaction.
3

1
2
0

NO, + CO — NO + CO; proceeds via two steps mechanism. The first step
is rate determining step and the second step is fast, then which of the
following options is more suitable?

k1[NO;]? - kz[NO3][CO]
k1[NO3]? + k2[NO3][CO]
k;[NO]?

k1[NO>] + ky[CO]

k = AeE2/RT is given by which of the following scientists?
Arrhenius

Avagadro

Charles

Kohlrausch

Which of the following oxides shows electrical propertiy like metals?
Sio,

MgO

S0,(s)

CrOy

In-tetragonal crystal systems, how many n or nn axes are present?
2 - fold axes

3 - fold axes

4 - axes

2 - axes

What is the difference between AH and AU when 1 mol Sn(s,grey) of density

5.75 g cm™3 changes to Sn(s,white) of density 7.31g.cm™3 at 10.0 bar
pressure?
(Given at 298 K, AH = +2.1 KJ)

-3.43
+4.43
-4.43

+3.43

What is the AH for sublimation of potassium chloride in the Born-Haber cycle?
+98 kJ/mol
+89 kJ/mol
-98 kJ/mol
-89 kJ/mol

How many spectral lines are observed in 13CH3 radical in ESR?
One set of quartets

Two set of triplets

fafifad & ¥ 1 ar dedf srgaidiy o A & Suanh 82

p30

Co®?
Aulo8

Co%°

2CH3CHO —» 2CH4 + 2CO 3ififdar & faw Hife &1 A 3-
3

1
2
[\]

NO, + CO —» NO + CO, & =R ey § ugen = R Fufika war iR
G RO At A ¢, a9 P fApedt & § B 1 3ifies Iuged 82

k1[NO,1?% - k2[NO3][CO]

k1[NO2]? + kz[NO3][CO]

ki[NO>]?

ki1[NO5>] + ky[CO]

k = AeB/RT i mifet & 9 frem foam 82
agaw

Targy
LIS

PIERNT

frefofed # & o1 W sifemss & fagaa [ ag F e ©
Sio,

MgoO

S0(s)

CrO>

Tqueia fpeea Ried &, fba n a1 71 31y Uk & ?
3 T araivEn

Giskigiffirec)]

IR JH&R@T

A g

1 719 Sn (319 ,*RT) R 9@ 5.75 g cm™3 7, 3R ITbT IR Sn (319 ,Fiha)
fOreT 9@ 7.31 g cm™3 10.0 bar @ W § , T8 AH 3R AU & o 3 $faR g 2
(fear 8 298 K, AH = +2.1 KJ)

-3.43

+4.43

-4.43

+3.43

-3 T F TR FiRTeS $ IEuE F R AH 1AM 2-
+98 kJ/mol
+89 kJ/mol
-98 kJ/mol
-89 kJ/mol

ESR # 13CH; Xfewa # fora auiseita Yy &t St 82
FaieeH T TP A
Rwie & &t de



C One set of triplets

e &t A

Q.No: 154 Which of the following sources is used in Raman spectroscopy? Frofied 7 ¥ S 91 4id YA WaeRed & STanT {5 ST 32
B

Xenon arc lamp ST arc 87
Hollow cathode gTal Fats
Ar-plasma Ar - WITHT

Q.No: 155 | Molar extinction coefficient of qp — Tr* transition is in the range of

T — 0" AHHU BT HIeR (GRS TOTid BT T -

A 10-100 10-100
B 100-1000 100-1000
D >40000 >40000

Which of the following wave functions can be solutions of Schrodinger’s

Q.No: 156 equation for all values of x(x>0)? SR T THBRT F 3MUR R x(x>0) & G A1 & 7 a7 e b1 A 81 -
A P = Asecx P = Asecx
B P = Ae* P = Ae*

T8 A B T

¥ = Acos?x ﬂvﬁMAmnﬂmw—§<x<gé?

B 3 1‘ 3
8m an
1 1
C L o
21 N 2T
3 3
D & o
2 2T

Q.No: 158 The total energy operator can be written as

Pl Il STReR B b =u A Rran o Fepell 87

A +ih0/,, +ih0/,,
c —n9/,, 1%
b +h9/,, +19/

Q.No: 159 average momentum (py) for the ground state ?

For a particle of mass m in a one - dimensional box of length |, what is the

TaTE (1) P TP A ST T GTHE (m) F SO & e, Foan sawn § oid T
(px) -

os]
W,

h/1 h/1
h/2l h/21
h/2mi h/2Tl

Q.No: 160 What is the total degeneracy of the state of specified m for H-atom? H - IR & fore fAfdy m 3t fufa a9t oo ot &1 1 &-
B

N = n? N =n2
N=I(+1) N=I(+1)
N=2L+1 N=2L+1

Q.No: 161 cis-AB4C; and trans- AB4C, belongs to which point groups?

Cis-AB4C, 3IR trans- AB4C, fd fig ¥g ¥ Taifid 22

A Both Dy,

Gt Dgpy




Q.No: 162
A

B
C
D

Q.No: 163
A

B
C
D

Q.No: 164

o 0O @ »

Q.No: 165

O 0 @ >

Q.No: 166

Q.No: 167
A

B
C
D

Q.No: 168

A

Q.No: 169
A

B

Both Cy,
Both C4,

Cay; Dan

Which of the following symmetry elements does cis-N,F, contain?
A C; axis

A 0 axis

A inversion centre

An S, axis

The broadening of a spectral line is largely due to
Doppler broadening

Vibration levels

Rotational levels

Collision Broadening

If HCl is in gaseous state and equally spaced rotational lines are separated by
20.80 cm™! then calculate intra molecular distance?
Given: mass of H = 1.673 x 10728 kg and 35CI = 58.06 x 10728 kg

129 pm
129 nm
139 pm
139 nm

Which of the following states of a molecule always showed rotational-
vibrational spectrum together?

Liquid
Solid
Amorphous

Gas

57Co decays to the excited state 3/Fe* by electron capture reaction, which
further decay to stable >’Fe is known as

'}"'-ray flourescence
Emission of /-ray
Emission of B- particle

Emission of (¥- particle

Why can Mossbauer Effect not be observed in liquids and gases?
Recoil energy dissipated

Recoil energy remains same

Recoil energy not dissipated

Recoil energy is negative

Which of the following equations is used to calculate recoil energy in
Mossabauer Effect?

nupperxfn[ ‘ :e{_‘isf{kr}
Y = 1th,r)
F(ND=BIJ+1(J=0123..)
PQ
R i
2M

What is the correct formula for efficiency of Carnot cycle

T.
=1—"r

3- " Coy
Gt Cgy

Cayi Dgn

9 ¥ ¥ B T IHEYaT 9@ cis-NoF, T8 ?
1.C, &

1 0y &

1 P I35

1S, g

T JUicHHIT TS T AR B! 58 % 59 SR F 82
SigeR fawror

BT 'R

qoie &R

ged o1 fawRor

g HCl el s/ & § ok 99H ¥U & R gof arg=t & 79 &1 3tk 20.80 cm”
1Y sfcRTups gt &1 I 8N | R g : 1H = 1.673 x 10-28 kg and 3°Cl =
58.06 x 10728 kg

129 pm
129 nm
139 pm
139 nm

T 3] & P e srae @ o wry quff - o Wegw wid g § -

Rt

57Co &M B gaae HER Ufafhar ¥ IART /a1 57Fe* N 3R a1g & Rl 57Fe
FA1 7 , T8 {59 T o 9 o 87

VX it
VX BT I
[B-wvit =1 St
@ -SUT T I

TETSR THTd R ugrd 3R T & ot 1 a1 o el 32
AORAY St BT A BT

AORAY St wE g

TR it BT e TG BT

AR Sl BUTHS &

TR TuTd & arod i &) o1 B % o Frafeifed aeiiexol # @ B
gefieRoT ST faan S 82

nuppsr’/nlow” = e'[_dsfkr}
_H
V=1
F(D=BIJ+1)(J=0123..)
PZ
R —_
ZM
FHe I P qadl & Y T 7 7?2
/8
n=1- 2/1"1



7}'=1—T1/T

2

c n=1+T2/T1

T
D = Zle_l

Q.No: 170 What is the correct formula of an entropy for a reversible cycle?

A S;-S,=Q/T

B S,-S; =Q/T
C S;-S,=T/Q
D S-S5, =T/Q

Q.No: 171

1
A I:_Z miziz
2
1
B I:—_Z miZZi
2
C I=Zm;zi
D I=—Z m;zziz

The ionic strength, I is given as

Q.No: 172  What is the perfect crystal?

A No disorder and positive entropy at 0 K
B No disorder and negative entropy at 0 K
C No disorder and zero entropy at 0 K

D Disordered and zero entropy at 0 K

Q.No: 173 Which one of the following is more biochemically important?
A 22Na(ty = 22.8 years)

2
B 2iNa(t, = 28.7 years)

2

Both are equally important

D None of these
Q.No: 174 Hydrolysis of ethyl acetate is an example of
A Zero order reaction
B First order reaction
C Pseudo unimolecular reaction
D Second order reaction

Which of the following equations is correct representation of half - life period

Qittes 7 of a zero order reaction?

A

B

C

D

Q.No: 176 What is correct wavelength for photolysis process of an aldehyde?
A 450-500 nm

B 300-350 nm

C 250-310 nm

D 350-410 nm

T,
n=1- 1/1"2
:r;r=l+T2/
T.
g =" =1

yfeadT = & forw Tend 1wt g @ 82
$1-S=Q/T

S2-S,=Q/T

S1-S;=T/Q

S-S, =T/Q

ST IR T A § -

I =%Z m;z;?
I= —%Z mizzi
I= Zm;zi

I= —Z mizziz

T Tl T B2

0 K R $I§ 3eaawT T8t 3R ¢TI Tt
0 K R $I§ 3eqawAT -Tet 3R BUMares Terdt
0 K R $I$ 3eqawT -Tet 3R [ Tt

0 K TR 3/oqawT 3% T Tt

e 3§ B w1 Sfa o $t e § s meayg @
#2Na(ty = 22.8 years)
2

2iNa(t1 = 28.7 years)
2

S §AH ¥U § Agaqu &
T A ®IS 6

TRIT THiRE FI 9T STHe SR §
-Sife siffsrar

wyH-Fife siffsrar

BeH THTUIS wfafsear

it @ife @5t arffar

& I P TR Y B iffpa &1 siefeliar o1a § 2

TS BT Wi ufhar & forg wgt aeed @ 82
450-500 nm
300-350 nm
250-310 nm
350-410 nm



Q.No: 177
A

O 0 w

Q.No: 180

A

Q.No: 181
A

B
C
D

Q.No: 182

O 0 w

Q.No: 183

o 0O w

Q.No: 184

o 0O W

Q.No: 185

Criteria of spontaneity in terms of energy(E) is
(dE),,s > 0
(dE)y,s = 0
(dE),,s <0
(dE)y,s + 0

What time is required for an internal conversion in a photo chemical reaction?
10714 t0 10711 s

1015¢

10°to 107 s

108t0 103

Which of the following equations is used for measurement of zeta potential?

Z= D/4Tmu
i 4TmufD
7 — —41mu/;D
Z= _D/-ﬂrm‘]u

What is the correct sentence for the Hardy - Schulze rule?

Smaller the valancy of the coagulation ion added, the greater is its
power to cause coagulation

Greater the valancy of the coagulating ion added, the smaller is its
power to cause coagulation

Greater the valancy of the coagulating ion added, the greater is its
power to cause coagulation

None of these

The protective power in a collodial sol-gel is expressed as
Gold number

Silver Number

Sol-number

Single-number

What is the gold number of potato starch?
22
20
15
25

Which of the following statements is correct with respect to Bancroft's rule?
An increase in the oil-water emulsion for hydrophilic emulsifier

A decrease in the oil-water emulsion for hydrophilic emulsifier

A increase in oil-water emulsion for hydrophobic emulsifier

A decrease in oil-water emulsion for hydrophobic emulsifier

What will happen when SnO, is taken in basic medium and current is passed?
Colloidal sol-gel is migrated towards the cathode

Collodial sol-gel is migrated towards the anode

Collodial sol-gel is not migrated

It is precipitated in solution

Catalyst heterogenisation involves
Solidification of liquid catalyst

Surface modification using silica base

el sfferar & S & SR W wWa: B9 @ I R -
(dE)y,s > 0
(dE)y,s =0
(dE)y,s < 0
(dE)y,s # 0

YT IR Tfafshar # siiaies TUiaRul % U fba1 THa siaxas 82
104 to 10711 s

10715

10°%to 107 s

108t01073s

Fafafad § ¥ B a1 gHiexr Ser favg #1910 & e S e s 82

Z= Dfﬂrm]u
7= 4TFT‘|L1/D
7 — —4’m]ufD
P _D/41mu

gTef -t | & T 9t o . 22
TS AT Pt TUISThdl BH 11 P BRUT, G Pt 3 wfed @ g1

TG 3T P JASTHdT geak 81 $ SR, e BT e HH @l 8l

BT 3T P} FUSTHaT ek 81 $ BRUT, e g9 B AR Jeer 8l
T & P

TF HIARSd Wd-9d & S 90 B 9 e a1 w82
ol wen
a§ HE@n
-
THd q&I

3f1e] T # Tl S a2
22
20
15
25

Ipive F fram & dey § g & / S 91 YT T 32

TIESIb e AR ®! & g ad-ur & THae Ty ¥ g |
BISSIbTae UrRieRS! & R a9-urt & IRmafe o § s
FESIBI® TRieRS! & T da-urit & TamEte whw § gis)
TES IS TaRiieRS! & g dd-urt & Imate e J S |

& SN0, HT YRPIT Aen F foran S § $fR fagad Ry vanfed fo St & <t o g 2
PSS Tia-9a HUts B 3R ®FTaRd giar 21

PAT3ENT Wra-Se TS B R WATaRd gt §1

PIATZEIT Wial-Siel QIR T e 21

Tg Rree § 3@dfa gar 2

IR fawmifieor fg & & 3 wnfia § 2
WA IARP BT S FIT |
ffereT 3 T IUART FHX Wag HT WA |



Q.No: 186
A

B

Q.No: 187
A

B
C
D

Q.No: 188

O 0w

Q.No: 189

Q.No: 190

g 0 w >

Q.No: 191

o 60 ©w >

Q.No: 192

O 0O w

Q.No: 193

g 0 w >

Performing catalytic condition at freezing points

Using liquid catalyst for a gaseous reactant

If two liquids A and B form minimum boiling azeotrope at some specific
composition then

A-B interactions are stronger than those between A-A and B-B

Vapour pressure of solution increases because more number of
molecules of liquids A and B can escape from the solution

Vapour pressure of solution decreases because less number of
molecules of only one of the liquids escape from the solution

A-B interactions are weaker than those between A-A or B-B

Isotonic solutions must have the same
Solute

Density

Elevation in boiling point

None of these

Which of the following systems is formed maximum boiling azeotrope?
Carbon disulphide-acetone

Acetone-chloroform

Benzene-toluene

n-hexane-n-heptane

Colligative properties depend on
The nature of the solute particles dissolved in the solution
The number of solute particles dissolved in the solution

The physical properties of the solute particles dissolved in the
solution

The nature of the solvent

A gas occupies two litre volume at 1000°C and at constant pressure. What
would be the volume if gas is cooled at 0°C and at constant pressure?

0.5291 L
0.1925L
0.4291 L
0.1924 L

How many number of molecules are present in a 1 mol. of substance at 273 K
and one atmospheric pressure?

6.022 x 10734
6.022 x 10723
6.022 x 1023
6.022 x 1034

If 76.8% nitrogen and 23.2% oxygen is available in the mixture, The partial
pressure for each gas are

0.791 and 0.209 atm.
0.209 and 0.791 atm.
Equal for both gases

None of these

When a gas escapes from a container through a very small opening, it is
known as

Diffusion
Effusion
Dilution

Vaporization

fRuie R IS HTIT T Y= |
ity efirpe® & T aRa SARS ST UL T |

e & R Uerd A 3R B U FAGH  IYH F Torield $@ IRk Wt R T g

A-A 3R B-B # &1 # A-B $e¥aR 3ifie wfFa=medt g1d &
%ﬁwmammm%azhﬁfﬁAsﬁvB%?mmﬁwﬁﬁmm
I

faera= 7 9Ty qaTg Hear @ wifes faeas A Fad v avd uerd & Srupsit #t e
FAT B

A-B TT B-B &t ga-T # A-B $S¥aRH SR 81

SIS g & o1 THH g1 S1a=aed 372
et g3 ward

T

PYAT § AT

T A B¢ T

g & I P @ yoreh ¥ Ta8 oifie gy & TOISTT BT e fhaT W 82
PHHT SEAAPISS THEH

THEH FARIBTY

EEIRKALiE|

n-3R -n-3

SRR Ture g W R Bvd 82

faera= & gan gan ugrd & ol F1 upfa w
faag & gar g verd Fui &t T

e & gan g verd Hui & Wifee qu W ¥

foage St ypla w®

T 79 3)-afiex B 3 1000°C 3R fRR 19 W [Wd1 81 7Y &7 3mha= 0°C 9
AR g1 W 381 HA WR a1 g 2

0.5291 L
0.1925L
0.4291 L
0.1924 L

273 K 3R T IIgHSdd ga1d R TS Uerd &7 1 Jid § e 31y] IufRya & 2

6.022 x 10734
6.022 x 10723
6.022 x 1023
6.022 x 1034

3R firgror B 76.8 Ufa=id TMEcio SR 23.2 TR iR Iuas § , O T 1 &
for aiifres g ghm -

0.791 and 0.209 atm.
0.209 and 0.791 atm.
St il /g wuE

T AP T

S T HeR I T 19 9gd B¢ ¥ B¢ A Fovad 7, A 38 5w w0 & S o1 82



Q.No: 194 If a pressure of a container of a helium gas is 650 torr at 25°C, what will be a Tfe €iferr® 19 & HeR BT g8 25°C W 650 torr B, dl EIfeRA 0°C R §8T 8H W

pressure if helium is cooled at 0°C? 19 41 8 ?
A 955 torr 955 torr
B 695 torr 695 torr
C 559 torr 559 torr
D 595 torr 595 torr
Q.No: 195 A system with F = 0 is known as F=0% YU & g w0 & SFT e 872
A Bi-varient -
B Uni-varient TH-TR
C Non-varient SR
D Stable R
Q.No: 196 What is triple point? B fig 7 82
A A point, where two phases are in equilibrium U fiig el &Y wiawrd ura | §
B A point, where three phases are in equilibrium T fig wet i e ar | §
C A point where four phases exists TP ﬁg el IR eI %
D None of these T | DI T8

Q.No: 197 The occurrence of the same substance in more than one crystalline forms is @ o frwd w0 § 1 & uer @ SuRf seard &

known as
A Meta stable equilibrium NerRTd I
B Pure equilibrium & =
c Triple point frqon fig
D Polymorphism qdgeadl
Q.No: 198 According to phase rule, water system contains? Ryt | & SIUR, Sa o | it -
A Two phases and one component & yraRT 3R TP Uch
B One phase and one component TP U1 3R TP 4¢P
[o Three phases and one component & urawRaT 3R TP ueH
D Two phases and two components a1 UTaRT 3R & TP
Q.No: 199 Which has the highest oxidizing power? A o 1 g i sifediezor Qe aren %?
A Iy I
B Bry Bry
C Fa Fy
D cl, cly
Q.No: 200 1f Zn2*/Zn electrode is diluted 100 times, then the change in e.m.f is: e Zn2+*/zn SaCIS 100 7T o fpan S 7, @ em.f H a1 URac gim 872
A Increases by 59 mVv 59 mV a& @ 3
B Decreases by 59 mV 59 mV T Ul @
C Increases by 29.5 mV 29.5 mV dF ¥t gfx
D Decreases by 29.5 mV 29.5 mV 9% "I ¥



