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I.  Itis mandatory to fill one option for each question.

2.  All questions carry equal marks.

3. Only one answer is to be given for each question. If more than
one answers are marked, it would be treated as wrong answer.

4. The OMR Answer Sheet i1s inside this Question Booklet.
When you are directed to open the Question Booklet, take out
the Answer Sheet and fill in the particulars carefully with Blue
Ball Point Pen only.

5.  Please correctly fill your Roll Number in OMR Answer Sheet.
Candidates will themselves be responsible for filling wrong
Roll No.

6. Use of Correction Pen/Whitener in the OMR Answer
Sheet is strictly forbidden.

7. 1/3 part of the mark(s) of each question will be deducted
for each wrong answer. A wrong answer means an incorrect
answer or more than one answers for any question.

8. Each question has five options marked as 1, 2, 3, 4, 5. You
have to darken only one circle (bubble) indicating the
correct answer on the Answer Sheet using BLUE BALL
POINT PEN,

9. If you are not attempting a question then you have to darken
the circle *5’, If none of the five circles is darkened, one third
(1/3) part of the marks of question shall be deducted.

10.* After solving question paper, candidate must ascertain
that he/she has darkened one of the circles (bubbles) for
each of the questions. Extra time of 10 minutes beyond
scheduled time, is provided for this.

11. A candidate who has not darkened any of the five circles in
more than 10% questions shall be disqualified.

12. If there is any sort of ambiguity/mistake either of printing or
factual nature then out of Hindi and English Versions of the
question, the English Version will be treated as standard. !

13. Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found
with any of such objectionable material with him/her will
be strictly dealt with as per rules.

Warning : If a candidate is found copying or if any unauthorized

material is found in his/her possession, F.LR. would be lodged against

him/her in the Police Station and he/she would be liable to be

under Rajasthan Public Examination (Measures for Prevention of

Unfair means in Recruitment) Act, 2022 & any other laws

applicable and Commission’s Rules-Regulations. Commission may

also debar him/her ently from all future examinations.
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1. Ff%a 3 feafm B,
 HIUHEEANH AR B E |
(1) FedaiMg (2) Mg @t Co
(3) CodarMg (4) Mg au Fe

(5) rgaRa ye

1. Chlorophyll and vitamin B,, are

coordination compound of
respectively.

(1) FeandMg (2) Mg and Co
(3) CoandMg (4) Mg and Fe
(5) Question not attempted

TeRid 1 9T 8 oxidation states are shown by

(1) UTaTNp  (2) Np @1 Pu
(3) Pu@mAm (4) Tha9rCm

(5) IFrFaRa ¥

(1) UandNp  (2) Npand Pu
(3) Puand Am (4) Thand Cm
(5) Question not attempted

A |
|
|
|
|
|
|
|
2. Uffemsel #§ sfreran aifedter sraed ‘ 2. In Actinides maximum number of
|
|
|
|
|
|
|
|

3. frfafes & ¥ frow gmy f A 3. Which of the following is not related
to “twelve principles of green

I T 4. R g R e “gha EEemistry“, given by P.T. Anastas
WA & 91E gl aTdi g 7 saand J.C. Warner ?

(1) Fafdre famo | (1) Waste prevention

(2) IR fie wied w1 35Em i (2) Use of non-renewable feed
stocks

(3) 13 o e i (3) Reduce derivatives

(4) T AT (4) Atom economy

(5) FFTd we (5) Question not attempted

4. Which of the following is correctly
4. ITHTHIE qHMI % foe FrafeRea 4 @ matched for octahedral symmetry ?

(1) weak field, d°> system, CFSE =
& |1 FE gHfoa & ? | 0.0A,

(1) gt &, d5 &, CFSE = 0.0 A, | (2) weak field, d7 system, CFSE =
1.8A
0

2 74 =1
(2) gHer s, 0", CFSE=1.84, | (3) strong field, d® system, CFSE =

(3) wee &, db 7, CFSE = 2.0 A, | 2.0A,

e t (4) strong field, d* system, CFSE =
(4) w&< &3, d* 79, CFSE = 0.6 A, 0.64,
(5) ARG A (5) Question not attempted
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smfeifea ¥ & fora fefenfim Aameiae

T ST FheT & ?
(1) e I

(2) P
(3) UHH

(4) THEHTH U1 Yfed ATt FETeH SIeH

i

Me

(1) X=Q/J\CN
(2) x-@A

COOMe

R

COOH

(4) X-@J\

(5) Faid we

©/\CN + DMC— 223,
>
180 — 200 °C

(DMC = Sgafet $1ae)

AT GEE R e T

b ¢

|
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Which of the following may be
regarded as two dimensional
nanomaterial ?

(1) Carbon nanotubes
(2) Fullerenes
(3) Graphene

(4) Quantum dots with uniform
particle arrays

(5) Question not attempted

Identify the main product ‘X’ formed
in the following reaction :

CN
K,CO
Q/\ +DMC ——+———»
180-200°C

(DMC = Dimethyl carbonate)
Me

(1) x= xa

OMe

(2) x-= i

3

COOMe

(3) x= e

It

COOH

(4) x= "

g

(5) Question not attempted
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(2) 9@ BEE 2

X-feptor fagds aete & o1 | UTaRad
FA1 T fammr Fifse

A. Tufe R W 3E I e
T & fAytor & fou fr smar 2

B. I8 100 nm ¥ &H HU FHR I

Fifsheearg vt & forw freedi
3T SR H G TGH L FHh1 2 |

C. X-frmit it queed T I *
TTHIY] 37U ¥ g AT 2l 2 |
= feu o foywedt 1 3TFm i §¢ HE

I T T4 I ;
EE:

(1) et A T8l 2

(3) ARBEHITE ¢ |
(4) AIRCIA T |

(5) aﬂﬂﬁﬁw

nftrefier SoeelE] % GUE & AT ¥ g
3 yETid B dTell FIeEss aul, WsaH,
e & Frafefaa 3 fera B 8

(1) e
(2) AR
(3) fraria

(4) TgiHiEm
(5) ARG A

Consider the following statements
about X-ray diffraction technique :

A. It is primarily used to determine
the crystal structure.

B. It can provide information about
crystalline size for the nano-
crystalline materials with graln
sizes below 100 nm.

C. Wavelength of X-rays is much
higher than the atomic spacing
of sample solids.

Select the correct answer using the
options given below :

(1) Only A is correct.

(2) Only B is correct.

(3) Both A and B are correct.
(4) Both A and C are correct.
(5) Question not attempted

Plasmons, the quantized waves that
propagates in materials through a
collection of mobile electrons, are
readily observed in the following :

(1) Oxygen

(2) Fluorine

(3) Neon

(4) Aluminium

(5) Question not attempted

At superparamagnetic particle size,
the coercivity of nanoparticles
becomes

(1) Infinite

(2) Zero

(3) Unity

(4) Twice of initial value
(5) Question not attempted
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10. “Aifsheef@ g (100 nm ¥ a;rr|10.

11.

12.

13.
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freea PR o) #1 fofee R |
X-fortor foads aedtes o fefafaa =1
STANT HTd T ohaT 1 T B

(1) IR TS

(2) T A

(3) AT FH

(4) AT FTH

|
|
|
|
|
|
®) st |
|
|
|
|
|
I

et ST aun Afe Ufie @ N-aRe
TUAHEE & YWY § Wfowa 9
fiyerar

(1) 46.60%
(3) 72.80%

(5) e S

A gqdl % It O BT 9w €9 @
e frefefea %1 3@ ek fea o |
Fﬁm‘rﬂ%: '

(2) 65.40%
(4) 100%

(3) ANOVA TueIfeTeh Teeh fagerson
(4) w-wifa wregen g AT |
(5) Irgaia S }

frafaiaa ° @ %19 91 i@ ifteds T8
g7

(1) 3RS e

(2) wHife® THesEse

(3) UTRTEH tHEEeRe

(4) SEThIT FT STIRTISES
(5) rgaia yw

A

it

12.

13.

Crystal size of the nanocrystalline
materials (with crystal sizes below
100 nm) can be determined by X-ray
diffraction technique using the
following :

(1) Scherrer expression
(2) Huckel expression

(3) Clark expression

(4) Maxwell expression
(5) Question not attempted

In the synthesis of N-methyl
propanamide from ethyl propanoate
and methyl amine, the percentage
atom economy is :

(1) 46.60% (2) 65.40%
(3) 72.80% (4) 100%
(5) Question not attempted

Mechanical properties of
nanomaterials can be directly
studied using the following :

(1) Light microscope
(2) Atomic force microscope

(3) ANOVA simultaneous component
analysis

(4) Self-propelled modular transporter
technique

(5) Question not attempted

Which of the following is not a green
reagent ?

(1) Dimethyl carbonate
(2) Acetic anhydride
(3) Polystyrene anhydride
(4) Polymeric organotin dihydride
(5) Question not attempted
O




14. ToH SRIATTEES i BRI oA & |

15.

16.

o1 g graeen TR 1 I8 39K 8
(1) SO' (2) HS'
(3) HOO' (4) HOSO,

(5) ARG T

FINE I & B IR HIEHRE &
T fAshTe i gl a1 8

(1) TEEHS g (568 (CNR)
(2) s uwes fsmaa (BNR)
(3) darfeass qes fswmae (ENR)
(4) i aes frswre (NNR)
(5) IFARA I

TR gAFHel & a1 | i
FHAT T femm hife

A. Ig 99d9HSH H ST 2 |

(1) FaAATHE

(2) FTTBER |

(3) BIRCEAIu&l & |
(4) A, BalRCcmitadtg |
(5) TG I

|
|
|
|
l
B
|
|
|
|
|
|
|
|
|
|
¢
B
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14. The direct product of gas phase

reaction of Sulphur dioxide with
hydroxyl radical is

(1) SO (2) HS'

(3) HOO' (4) HC)S(}:,2

(5) Question not attempted
The combined removal of nitrogen

and phosphorus from waste water is
termed as

(1) Chemical Nutrient Removal
(CNR)

(2) Biological Nutrient Removal
(BNR)

(3) Elemental Nutrient Removal
(ENR)

(4) Nonmetallic Nutrient Removal
(NNR)
(5) Question not attempted

Consider the following statements
about photochemical smog :

A. It forms in the stratosphere.

B. Peroxyacetyl Nitrate (PAN) is
one of the best indicators of
photochemical smog conditions.

C. Odd hydrogen radicals like
hydroxyl and  hydroperoxyl
radical are ubiquitous

intermediates in photochemical
chain reactions.

Select the correct answer using the
options given below :

(1) Only A is correct.
(2) Only B is correct.
(3) Both B and C are correct.
(4) A, B and C all are correct.

(6) Question not attempted
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1.

18.

19.
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S & T | gfera stiefiom & fafor 5 | 17. The Winkler test of determining

faper wheur 4 grar 2

(1) IS SFTHATH

(2) FFAHCT ST

(3) fenrafidta 7gaeH

(4) AT Tie UG 719
(5) Jrgaied e

ﬁmﬁﬁamaﬂmmﬁw%
(1) He%e / STEETHIEE
(2) HHEME / ATEHEME
(3) wHlifess 3t / wHiee
(4) it / mfaEm

(5) IrFaia yH

TEH-TUH eI’ % 9R 7 il wydl
tl'{ﬁﬁ'l'{ﬁﬁﬂt{:
A. 37! i & Bt R |

W B 2 |
C. 3 g v uRfeufeat # i e
g
= few mu faspedt %1 3TEM Ha BT wE
AT I T :
(1) FaTATE 2 |
(2) A3MRCIATaE g |
(3) B3R C i wdi g |
(4) A, B3RCafiad g |
(5) IFFARG A

dissolved oxygen in water sample

involves

(1) lodometric titration

(2) Complexometric titration

(3) Potentiometric titration

(4) Oxygen probe based
measurement

(5) Question not attempted

In natural water systems, much of
the alkalinity is provided by the
following buffering system :

(1) Sulphate / bi-sulphite
(2) Carbonate / bicarbonate
(3) Acetic acid / acetate
(4) Ammonia / ammonium
(5) Question not attempted

Consider the following statements
about ‘rock-dominated soils’ :

A. They are alkaline in nature.

B. They are generally rich in
calcium and magnesium.

C. These soils are found in arid
conditions.

Select the correct answer using the
options given below :

(1) Only A is correct.

(2) Both A and C are correct.
(3) Both B and C are correct.
(4) A, B and C all are correct.

(5) Question not attempted




20.

21.

22.

23.

24.

CFC-11, N,O, CH, @1 CO, # ¥ ¥=d

9 gRaTg ga&rar Sfd 3] Tl 19 3
(1) CH, (2) CO,
(3) CFC-11 (4) N,O

(5) TG e

frefafigd § & % &1 99 956 qal
AFET T T ®Y ¥ IAH THAT AT

(1) 3= [2, 1 - b] AT
(2) 3= [1, 2 - b] TS
(3) Tl [2, 3 — b] 3husS™
(4) TSt [3, 2 — b] 3EsA
(

5) 3TN S

FIRE I ¥ BiEhe! i hINd i &
fou frfefaa & @ f5g gerd &1 swm
fpar ST 2 ?

(1) wowfes vt (2) 3a |iee
(3) W (4) =g

(5) ARG T

|

i

20.

21.

22.

23.

24,

Among CFC-11, N,O, CH, and CO,,

select the gas having Ileast
greenhouse efficiency per molecule
(1) CH, (2) CO,

(3) CFC-11 (4) N,O

(5) Question not attempted

Which of the following air pollutants
is directly produced by soil bacteria ?
(1) Isoprene

(2) Nitric oxide

(3) Sulphur dioxide

(4) Limonene

(5) Question not attempted

Soil enriched in organic content is
(1) Sand (2) Peat
(3) Cambisols (4) Clay
(5) Question not attempted

Predict the name of the following
heterocyclic compound :

Q/N\}
(1) Imidazo [2, 1 — b] oxazole
(2) Imidazo [1, 2 — b] oxazole
(3) Oxazolo [2, 3 — b] imidazole

(4) Oxazolo [3, 2 — b] imidazole
(5) Question not attempted

Which of the following substances is
used for the removal of phosphates
from waste water ?

(1) Sulphuric acid(2) Table salt
(3) Methane (4) Lime
(5) Question not attempted
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25. ﬁnﬁaﬁawgﬂﬁmwﬁaa‘rhﬁ%

26.

27.

28.

21

IUPAC T8 ST 37T TS ;
(1) 1-3131?@@[45]% 4 -3
(2) 1-— 3SR [5.4)SF -4 -
(3) e-aﬁmrs&[ﬂ».s]ém-e o

(4) 6 — FTFITATEU [5.4]SH -9 -3
(5) ITRa g

WWWIUPACW%

faad feesha (amgasaen) Rfies &

&l IUPACTH 2
CH,

(1) 7 —HAfrereTzaEs [2, 2, 1] 8<A
(2) 1-afyerETEERERN [2, 1, 2] 3=
(3) 1 —nfreraTsETEE [3, 2, 1] 3H
(4) 7 —HAferaTzaTgTl [3, 2, 1] 8=
(5) TN I

fr=fefiga 9 | 9) e s W@ g
fTF 2

(1) A=

(2) 1, 2-31mm1a‘|ﬁ=r

e e ——

— E—— T — S —— e — T ——— R 'S e — T —— i iy R S S e o —

27.

28.

Predict the IUPAC name of following
spiro heterocyclic compound :

<:C><:
(1) 1 - oxaspiro[4.5]dec —4 — ene
(2) 1 - oxaspiro[5.4]dec — 4 — ene
(3) 6 — oxaspiro[4.5]dec — 9 — ene

(4) 6 — oxaspiro[5.4]dec — 9 —ene
(5) Question not attempted

The IUPAC name of valeric acid is
(1) Propanoic acid

(2) Butanoic acid

(3) Pentanoic acid

(4) Hexanoic acid

(5) Question not attempted

Correct IUPAC name of following
bicyclo compound is :
CH;

(1) 7 —methylbicyclo[2, 2, 1]heptane
(2) 1-methylbicyclo[2, 1, 2]heptane
(3) 1-methylbicyclo[3, 2, 1]heptane
(4) 7 —methylbicyclo[3, 2, 1]heptane
(5) Question not attempted

Which of the following compound
has four carbon atoms ?

(1) Oxazirane
(2) 1, 2-Oxathiolane

- (3) 1, 2, 5-Oxazaphosphole

(4) 1, 2, 6-Oxadithiepane
(5) Question not attempted




29. f=afeifgs et e %1 IUPAC 91
2
OMe
Cl/
CHj

(1) 6 — FART — 4 — "iYs TETa

(2) 2 - — 4 — By gAEie

(3) 3 - AN — 4 — Torenvereft <legea
(4) 3 — iy — 6 — FrgTadt FARESH
(5) JFFARA A

30. f=fefga wEf® Jife %1 a8 IUPAC

THE

(1) 3-R@-1,1-
A DI FE RIS
(2) 1-TI-3, 3-
AR D R IEE I FEE| -
(3) 1,1-SEAl -3 -
B IECRIRG)
(4) 3,3 —SEHUA -1 -
P EE RG]
(5) IrFTNG

31. fr=faRea 9 %1 IUPACTM 2 :

I |
O O

b
o

29. The

30.

w
-

. The

IUPAC name of following

organic compound is :
OMe

Cl

CHjy
(1) 6 — Chloro — 4 — Methyl anisole
(2) 2 — Chloro — 4 — Methyl anisole
(3) 3 - Chloro — 4 — Methoxy toluene
(4) 3 — Methyl — 6 - Methoxy
chlorobenzene
(5) Question not attempted

The correct |UPAC name of
following organic compound is :

(1) 3-Ethyl-1,1 -
dimethylcyclohexane

(2) 1-Ethyl-3, 3 -
dimethlcyclohexane

(3) 1, 1 — Dimethyl - 3 -
ethylcyclohexane

(4) 3, 3 - Dimethyl -1 -
ethylcyclohexane

(5) Question not attempted

IUPAC name of following

compound is :

CHS‘(“:‘CHz"CHz‘CHz‘ﬁ-OH
O O

(1) 6 — Carboxyhexan -2 - one

(2) 5 - Oxohexanoic acid

(3) 5 - Ketohexanoic acid

(4) Hexane — 5 —-on - 1 - oic acid

(5) Question not attempted
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CH;

32.

|
|
|
T 2 I
|
|
|

TTETEETERI[1.0.1] A !

33. 2 - =peAra wfafse gaeEfEl (R) - (<)
-2—a;éﬁaaﬂt(8)_(+)-2-]
AT & T e 1 fafire ol +6.76 |
213G (S) - (+) - 2 - AR &
TiRAmNE ® @ g T3 %1 fakm
qUH +13.52 8, it 3 figor 3 faw (S)

- () - 2 - FHA@ H RIS

iRy & Bht 2
(1) 25% (2) 50%
(3) 75% (4) 100%
(5) Jrgaid Je

34, Tr=fefaa 9 &1 IUPAC Tm 2 -

i -_I“—-l“__-—_-ﬂﬁ__—'-.—-l

(2) SFU[5.4]SHA
(3) TTE4.5H M7
(4) T[54
(5) Irgaia F

21
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32. The correct IUPAC name for the
CH

structure IS
: CH,

(1) 1,2 - Dimethyl -3 -
azabicyclo[1.1.0]butane
(2) 2,3 - Dimethyl -1 -
azabicyclo[1.1.0]butane
(3) 1, 2= Dimethyl — 3 -
azabicyclo[1.0.1]butane
(4) 2, 3 - Dimethyl -4 -
azabicyclo[1.1.0]butane
(5) Question not attempted

33. A mixture of 2 — butanol enantiomers
(R) = (=) = 2 — butanol and (S) - (+)
— 2 - butanol has a specific rotation
of +6.76. If the specific rotation of
enantiometrically pure sample of (S)
— (+) — 2 — butanol is +13.52, then
what would be the enantiometric
excess of the (S) — (+) — 2 — butanol

for the above mixture ?

(1) 25% (2) 50%
(3) 75% (4) 100%
(5) Question not attempted

34. |I[UPAC name of

compound is :

the following

(1) Spiro[4.5]decane
(2) Spiro[5.4]decane
(3) Spiro[4.5]nonane
(4) Spiro[5.4]nonane
(5) Question not attempted




35. HEacieadd & qedig favemo & IR A

36.

Cl

fr=ferfiga suml W feer i

A. HH GEIU HEY HH YA g R |

B. 3ef-SHEi SEIU Uk HHHUT TS
TEYU B, SN HHT FEYUT T AT -
et g&qu & e REEar 2 |

C. SHEqF-AIT g8l TUTEIE! Jeh1eh
afsra g |

2 few e faspeat &1 ST HEd gU HA

I HT =TI HIT ;

(1) ST ATE 2 |

(2) FaABEE R |

(3) FACTAE | |

(4) B3RCaRiad ¥ | |

(5) i S ;

|

frefafga swameT 3t weftE sy «
ﬁﬂﬂﬁ'ﬁx’l‘q:

gLEATd |
CHa CHs

Gl + Gl

H H

Cl

| |
( )CH (1)

3 CHj
H:tf}! ij:H
H CI Ci H

CHs CH
(111) (IV)

YA '
A. | 3 || wfefes gameE £ | |
B. Il 3 Il fyafer gamee £ | |
C. Il 3 |V yfefeas gumead g | |
ﬁ%ﬁqmﬁﬁﬁmmﬂm@Hﬁ|
IO T =TI hIToTT |
|
|
|
|

(1) FaTATE R |

(2) ARBEHIT&l ¢ |
(3) B3RCgHI Tl 2 |
(4) A, B3RCaftudi g |

(5) IFFARA A

12

35. Consider the following statements

about conformational analysis of

cyclohexane : -

A. Chair conformation is least
stable.

B. Half-chair conformation is a

transition state conformation lies
between chair conformation and
twist-boat conformation.

C. Twist-boat conformer is optically

active.
Select the correct answer using the
options given below :
(1) Only A is correct.
(2) Only B is correct.
(3) Only C is correct.
(4) Both B and C are correct.
(5) Question not attempted

Consider the following structures
and related statements :

Structures
CH,4 CH,
H=——t—C/ (I H
Cl H H C!
CH,4 CH,4
(1) (1)
CH; CH;
H Cl Caj: H
H Gl LG H
CH, CH;
(111 (IV)
Statements :

A. |and Il are enantiomers.

B. Il and lll are diastereomers.

C. lll and IV are enantiomers.
Select the correct answer using the
options given below :

(1) Only A is correct.

(2) Both A and B are correct. |

(3) Both B and C are correct.

(4) A, B and C all are correct.

(5) Question not attempted

21




37. AEFARET & Al ®9 A fawaad™
(wg) 3R afda s=fsEa 6l ged

ShH3: %

1) 2,2

(3) 2,4

(5) ITFTIRG S

(2) 4,2
(4) 4,4

37.

38. sifefen A % fetw 35 % R | 38

39.

21

R/S-Hehdaq fAfde Shife ;

(1) 2S, 38
(2) 2S, 3R
(3) 2R, 3R
(4) 2R, 3S
(5) I A

9 fow mu At § fommm e +0 &

1T E a1 Z gohad &1 39IRT i ;

Eir\\(: =:(:‘/,(:+13 (:I\\(: =:(:;/
\
Ci/ \H H/

(i) (ii)
Cl H
\e=c!
Br/ Cl
(iii)

) (i) - Z; (i) - E; (iii) = Z
(2) ()-E;(i)=Z; (n)-E
(3) (i) - Z; (i) - E; (iii)— E
(4) (i) —E; (i) - E; (i) = Z
(5) IFFTNRE F¥H

(1

CH,

Br

|
|
|
|
|
| 39.
|
|
|
|
|

13

Number of skew and eclipsed
interactions in boat form of
cyclohexane are respectively :

(1) 2;2 (2) 4,2
(3) 2,4 (4) 4,4

(5) Question not attempted

Assign R/S-notation to the chiral
centers of the following compound :

%(JOH
Hgn\('f; _sH
HO®” (_:\H E
CH,
(1) 28, 3S
(2) 28, 3R
(3) 2R, 3R
(4) 2R, 3S

(5) Question not attempted

Use E or Z notations to specify the

configuration in the compounds
given below :
Br\C=C/CH3 CI\C_C/CHs
\ ol
Cl 4 H H 4 Br
(i) (ii)
Cl \C o / H
X
Br ¢ Cl
(iii)

(1) (i) - Z; (i) - E; (iii) - Z
(2) ()-E;(i)=2Z; () -E
(3) () —Z; (i) - E; (i) — E
(4) (i) - E; (ii)—E; (iii))—Z
(5) Question not attempted

916421 2 2



41.

TS & FHTET-FHIa Tehel 94 & TR 3
Ui % S fRafast St aftad- 9
gafea ufaigd 3@ W fo=r i |
ARG T |, || 3 11 w9 & faft=
e FHTEget @ |

1

AE AE = 3 el et/ Are
| 1T
qH  —>
freaffea i e s AT AT Ted 8 7

(1) | 3R |l ufya g&dt auraafeEl $
TR FA ¢ |

(2) TS Fwi 3 et et wfe At 2 |

(3) | RN, |1 <Y o= | 3fereh Tmit
T&q! gHEIE! # |

(4) 11 T | AR TUL! fopid &

HRUE |

(5) gy EE
frafefaa st e F fata F=1
1 &l R/S-ShaA &
CHO
H OH
H OH
CH,OH
(1) 2R, 3R (2) 28, 3S
(3) 2R, 3S (4) 28, 3R
(5) IFARG ¥

v L — ———— ——— ——— e e e R R T e R R . T R L T e e S I S e L et S i g S ik i i

- —

14

40. Consider

Potential

41.

the following diagram
related to potential energy changes
during rotation about the carbon-
carbon single bond of ethane. |, |l
and |l are various conformations of

ethane in this diagram.
I

AE = 3 kcal/mol

energy —>»

Rotation—

Which of the following statements is
incorrect ?

(1) | and Il represent eclipsed
conformations.

(2) Torsional energy is 3 kcal/mol.

(3) | Il are more stable
conformations than Il.

and

(4) The relative instability of Il is due
to torsional strain.

(5) Question not attempted

The correct R/S notation of chiral
centers in the following organic
compound IS :

CHO

OH

OH

CH,OH
(1) 2R, 3R (2) 28, 3S
(3) 2R, 3S (4) 28, 3R

(5) Question not attempted
21



42.

43.

21

__.'(1) 1

sherdeft wiz e § b PRt ¥
A e ?

@) 2
(3) 3 (4) 4

(5) ITFTRA I

B. IgUdl- Waﬁf&wm%m

%auqtaaaﬁshsmq@ﬁqaﬁ’

TeohIalal § qiEfad &l & |
C. TEufesharaia i Fﬁﬁlﬁ Tehigiel |

= few 7 foepedt 1 ST wXd g¢ wE
TR 1 =TI HIC ;

(1) FacT ATE 2 |

(2) AR BEAITEE | EE
(3) B3RCgRiagl g |

(4) A B3RCafiagig |

(

5) ARG T34

CCl, ® Br, &I 391 X §¢ foug-2-
ST T FIHIHTRTT ST B
(1) %ad (2R, 3S) - 2, 3 — SEAMHSILA

(2) (2R, 3S) - 2, 3 — SEFHEY qUT

(2S, 3R) -2, 3 — SEHMYA I
e o

(3) (2R, 3R) @uT (2S, 38) - 2, 3 -
SISSIHISYSH T UiHe B

(4) Saa (28, 3S) - 2, 3 — SEFEIA

(5) IrFaid

|
|
|
|
|

15

42. How many chiral centers are present

in the anti- lnﬂammatory agent
ibuprofen 7 -

(1) 1 (2) 2

(3) 3 (4) 4

(5) Question not attempted

Consider the following statements
about hydroboration — oxidation of
an alkene :

A. Boron and hydrogen add to the .
same face of olefinic double
bond.

B. It converts alkene into alcohol by
adding water across the double
bond, with anti-Markovnikov
orientation.

C. Trialkylborane is converted into
corresponding alcohol using
hydrogen peroxide only.

Select the correct answer using the
options given below :

(1) Only A is correct.

(2) Both A and B are correct.
(3) Both B and C are correct.
(4) A, B and C all are correct.
(5) Question not attempted

The bromination of trans-2-butene

using Br, in CC/, yields :

(1) Only (2R, 3S) - 2, 3 - dibromo-
butane

(2) A racemic mixture of (2R, 3S) -
2, 3 — dibromobutane and (2S,
3R) -2, 3 — dibromobutane

(3) A racemic mixture of (2R, 3R)
and (2S, 3S) -2, 3 -
dibromobutane

(4) Only (2S, 3S)-2, 3 -
dibromobutane

(5) Question not attempted



45. frafafaa aﬁ%m % g@ﬂ 3G H | 45. Predict the major product of the

following reaction :

SHAAHT TeT

O
m

____zj;___

OH

NO2 (i) NaOH ;
(i) CH, — CH, — CH, —CH,~1 _
' O - CH, - CH, - CH, - CH
O - CH, - CH, — CH, — CH,4 i et e
Of

CH3

NOz (i) NaOH

- > ?
(i) CH;-CH,~CH,~-CH, -1

H3

0= CH CH, - CH,

NO,
(2)
3)

CH, — CH, — CH, — CH

OH
@m
(4)

HaC - CH - CH, - CH,

0 - CH CH, — CH

CH, - CH, — CH, — CH

OH
@Fm

HsC — CH — CH, — CHs

(5) Question not attempted

B N R B e il e e e

(5) FIE I

O
WY
h

21



46. fr=fefga o/ § soagaeel o | 46. Among following molecules/ions, the
TIEE! <l AT TSR |
NO3, SO,, BF;, HS™, C,H0", i
(CH,),N, CP® |
(1) 4,3 }
|
|
j

47.

21

(2) 3,4
(3) 5,2
4) 2,5

(5) g S

3

mﬁafaaarﬁqmaﬂiddfﬁamﬁmi
ﬁﬂﬁﬁs’l‘q:

|
I
1 i o fredt 1 I F g |
I HT TIH BT |
(1) FTAATEE | I
(2) FIAB TR | |
(3) A3 BT a2 | !
(4) A BIRCuEfiad £ | |
|

(5) T A

17

| 47.

number of electrophiles and
nucleophiles are respectively :

NOj, SO, BF;, HS™, C,H;0,
(CH,).N, CF®

(1) 4,3

(2) 3,4

(3).9. 2

(4) 2,5

(5) Question not attempted

Consider the following reaction and
related statements :

Reaction :
Br NH,

KNH,

3 "C} + KBr

Statements :

A. The reaction proceeds throUgh
elimination-addition mechanism.

B. The intermediate
dehydrobenzene formed in this
reaction is highly unstable.

C. There is angle strain in the
structure of dehydrobenzene
intermediate.

Select the correct answer using the
options given below :

(1) Only A is correct.

(2) Only B is correct.

(3) Both A and B are correct.
(4) A, B and C all are correct.
(5) Question not attempted




48.

49,

FYT — A : I T S TE H TS
Ufeshet 998 & C-H 579 & o-3ciaeid
& e 1 s saa € |

FYT — B : Ffaegma T R I9E
2|

Hﬁﬁm%
(1) FUTAIBEHI T4 R |
(2) FUF A TA R, WifhT B I3EA R |

FYTA TR, AT B TR |
(4) FYTATBGHI ITA 7 |

(5) ATaNd ¥ E

FYfeiRaa wEfeaiers Al HI, I
3T 9T & Ued Y § SAafedd hifa ;

)
)
(3)
)
)

COOH COOH

@/CH;; @/NO;
(1) (1)

COOH
COOH

@NOZ NG

(111} (1V)
(1) IV>1U>1ll >
2) IV>IlI>11>]
3) M>M>1>1V
(4) 11>1V> 1>

(5) rguid w9

18

48.

49,

Statement — A : The delocalisation of
o-electron of C-H bond of an
alkyl group attached to an atom
of unsaturated system is known

as hyperconjugation.
Statement — B : Hyperconjugation is

a temporary effect.

Correct option is :

(1) Statements A and B both are
correct.

(2) Statement A is correct, but B is
incorrect.

(3) Statement A is incorrect, but B is
correct.

(4) Statements A and B both are
Incorrect.

(5) Question not attempted

Arrange the following carboxylic
acids in order of their decreasing
acid strength :

COOH
CH

COOH
NO,

(1)
COOH

(1)

COOH

NOZ : N02

(1) (IV)
(1) IV>11>11>|
(2) IV>II>11>]
(3) NM>1>1>|V
(4) 11>1V>1>|

(5) Question not attempted

21



50. ®HIG I

51, A S EcH H IAI FUT R :

52.

21

O-TRE A~ CSaT3S
(Aehifeezmse) o ufad fomam i @ 2
(1) Erei-sTee et SR I
(2) Uesied Fua- JHiHaT

(3) T~ Irfisha

(4) ETHAT FHATSS JfufoRaT
(5) I S

(1) ficie ArEda # ATgEeA T spA
HHRA 2 |

(2) fomie agd o favm gt 2° T
<t R |

(3) A A FIYar R IAE a-
fetras arfrfranatt gro =T Bt 2 |

(4) fomie 15 1 IHER IS a1 8 |

(5) I A

aﬁﬁﬂwwagamﬁﬂ@m%l
FU7 — B : TN B anem s o |

E?ﬂﬂﬂiaﬂtq?ﬁwgr@m@rgamg
ﬁmﬂﬁﬁm@ﬁqﬁuﬁwﬁﬁﬁl

1 w5 i gy Bt & | |
(1) FITA B TR | |
(2) AT R, B3EAR |
(3) AEI R, BAIR |
(4) FUT A 3R B GHI 3EA 2 |

(5) g w¥

19

l 51.

52. Statement —

50. The conversion of phenol to O-

hydroxybenzaldehyde
(salicylaldehyde) carried by

(1) Friedel-Craft alkylation reaction
(2) Aldol condensation reaction

(3) Reimer-Tiemann reaction

(4) Hofmann bromamide reaction
(5) Question not attempted

The incorrect statement regarding
nitrene is

(1) In singlet nitrene, Nitrogen atom
is sp? hybridized.

(2) Singlet nitrene undergoes o
insertion to give 2° amines.

(3) Nitrenes can be generated by
thermal or base catalysed

a~elimination reactions.
(4) Shape of singlet nitrene is linear.
(5) Question not attempted

A : Bromination takes
place. much easily than
chlorination.

Statement — B : Bromine has a much
greater tendency than chlorine
to replace primary hydrogen in
preference to secondary and
tertiary.

(1) Both statements A and B are
true.

(2) Ais true, B is false.

(3) Ais false, B is true.

(4) Both statements A and B are
false.

(5) Question not attempted



53, fr=fafga srfufsran & a4 9e &3 3] | 53. Predict the major product formed in

<l HAAHM ALY :

0 0
3

i 1. Na,CO
M H s e Aot

40 °C

> 7

O

TN

O

IVAVA
HO H

O

(3) HO H

|
|
|
|
|
|
|
|
|
HO OH |
i I
(4) /\/\ |
s a
1
¥

(5) I

54. 37TIREd HTERUTIA! ! ITh! ST
Hed 9 H SFafeyd i ;

|
I
HC=C" HC-CH, HC=CH |
|
|
|

(1) (1) (111
f feu 7o fasredt 1 3ugm #d g ad
IR BT FI1 HIIT ;
(1) 1>1>1l (2) 1>11>1l
(3) H>1>1| (4) lI>1>|

(5) IR w¥A

54.

following reaction :

0 0
7\ /\
+
Dil. Na,CO,

H H H > ?
40 °C

(5) Question not attempted

Arrange the following carbanions in
decreasing order of their basicity :

HC=C" H,C-CH, H,C=CH"

(1) (I1) (111
Select the correct answer using the
options given below :

(1) I>1>1l (2) 1>11>1l
(3) N>1>| 4) Nl >11>]|
(5) Question not attempted
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55 sferiiaa rfifsran =1 g SR 2 -

/\ XCOOEt i) Zn
(ii) H,0 (Stei- .31'=FE|?;1)

(1)

COOEt
HO
) H
COOEt
OH
(3)
COOEt
OH
(4)
COOH
(5) ITFTRA ¥
56. frafflga sfufkn & g@& 3G
AT TIRY
o cno ) MesSiCN
3 (i) LDA
(iii) Ph — CO — Me

(iv) H,0
(LDA = #iirm sRarmgamsiiiess)

0 3K
Me

Ph HO

O :F‘h

OH

(5) I A

21

|
|
|

FEEE T RS SN E ST e

21

55.

96.

3

The maijor product of the following
reaction IS :

/\ ><000Et) 7n
s ?
(i) H,O (Hydrolysis)

(1)

COOEt

(2)

I/%

COOEt
OH

(3)
COOEt

it

OH

(4)
COCH

i

(5) Question not attempted

Predict the major product of the
following reaction :

(i) Me,SiCN

(i) LDA

(iii) Ph — CO - Me
(iv) H,0

(LDA = Lithium Diisopropylamide)
O Ph
(1)

Ph - CHO

I

HO Me

Ph

oS

I

(2)
OH

O
=

1

(3) Ph
Ph

OH

(4) p

J

Ph
(5) Question not attempted




57. TafRe smEe oo IvEfE B4 W
2-Af¥e-2-g¢ATa a1 & St foeie W
2-AfE-2-5¢A <a1 & | ¥® Ffufema

57. Neopentyl bromide on hydrolysis
gives 2-methyl-2-butanol, which on
elimination gives 2-methyl-2-butene.

FEATI! & This reaction is known as

(1) fompier fUmTpTat qHfa—=TE (1) Pinacol-pinacolone rearrangement
(2) dHET A= (2) Beckmann rearrangement

(3) IR ATETE GG (3) Wagner Meerwein rearrangement
(4) Tafer gafa=ma (4) Wittig rearrangement

(5) FAANd M (5) Question not attempted

58. f=feifga fTepici-fAmepiai qAfd=ma

4 Y& I :
CH, CyH.
)~ ]
CH, —C —C — COOC,H;

98.

In the following pinacol-pinacolone

rearrangement, the major product is
CH; CgH;
. it

| CH,—C —C — COOC,Hs -1 Product
OH OH e
3T OH OH
?6H5 CeHs
|
(1) CH; —ﬁ C|> — COOC,Hs 1) CHS—(I'T‘ clz—coocsz

|
(2) CH; —C — CH —COOC,H,

s 7y
CgHs OH

CH,
|

b 1)
CqH; O

CH, 0
|

(4) CH3—(|3— C — CgHs
COOC,H,

(5) 3rgitE ye

|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|

22

|
(2) CH; —C — CH—COOC,H,

ey
CHs OH

3

CH,
|
(3) CH;—C — C —COOC,H;

|l
CeHs O

CH, 0

|

(4) CH3—<|:— C — CgHs
COOC,H,

(5) Question not attempted
21



59. fr=fefag s 13T ? ! 59. Product of the following reaction is

I\ ‘| “ ‘l + (CH,C0),0
; CHO+(CHSCO)2O R W

CH,COONa CH,COONa

>

|l \I
CH = CH - COOH

(2) I I
CH = CH - COOH

3 | \|
0 CH =CH - COCH,4

>

(1) “ ‘l
0 CH = CH - COOH

(2) | |
CH = CH - COOH

(3) I I
CH = CH — COCHs

SEaE TE . ——

S T —— T ——— - — T i R L s, P Sl G TR Ee Ty M s —

(4) [ 1 (4) [ ].
0 CH; - CH; - CHO 0 CH, - CH, - CHO
(5) 3eiIee S | (5) Question not attempted
(1) KH/THF
60. EtO,C(CH,),CO,Et > A (1) KH/THF
2RO oy o7 60. E10,C(CH,),CO,Et Gy 5 A
I AT HA B

| In the above reaction A is
O 0
x D/ o]

EtOOC COOEt

S

——

Ly
I
O
O
(P
O
O
O
AL

(5) Question not attempted

21 23 0




KCN
& Me—@—CHO B 'DMF>

OH

|
Me ﬁ - CH—@—M&
O

62.

63.

N
-

24

MB—Q—CHO KCN, DMF :

H

i
Me—@—c ~ CH—@—Me

|
0
The above reaction is an example of
(1) Aldol condensation
(2) Benzoin condensation
(3) Cannizaro’s reaction
(4) Kovengel reaction
(5) Question not attempted

0 0
62.
é CF,CO4H i]:?
5

The above reaction is an example of
(1) Baeyer-Villiger oxidation

(2) Stobbe condensation

(3) Reformatsky rearrangement

(4) Perkin reaction

(5) Question not attempted

(1) H,S0,
CgHs — C — CgH; >
| (2) H0
‘N — OH
HO\C/ CeHs rearranges
| 2
N - CsH5
C.H
6 5
0=c/
NH CgHs

The above reaction is an example of
(1) Reformatsky rearrangement
(2) Fries rearrangement
(3) Beckmann rearrangement
(4) Baeyer Villiger rearrangement
(5) Question not attempted

21



64. Ffafgaafm®:IA_ 2: . Of following compound is :

o

(1) 293 nm ) 273 nm
(3) 313 nm (4) 303 nm
(5) Question not attempted

(1) 293 nm (2) 273 nm
(3) 313 nm (4) 303 nm

(5) IFaid I

65. amfeaa IR % &I 3Ig @1 | 65. Predict the main product of the

following reaction :

Cl Cl
o | N
| PnchCN | ) PRChON
N~ “NaNH, Cl N~~~ NaNH,
C

CN i N
CHPh | CHPh
; i JiIJ?
N/ % C/ ,
CN CN
CHPh I CHPh
e l N,
= (2) 7
PhCH N PhCH N
l CN
| Cl
Ji\b ' :
3
PhCH ! (3) Ph[;.:H Nf
| CN
CN I CN
CHPh SHPh
s
H2N N i HoN N
FHIR T | (5) Question not attempted

21 25 0




66. H9 @
& aﬁrqém THX Y
66. Identify X
: X' and Y’ in th
\ given below : e reaction
w' | kg
o ([) BULi (I) ICHAC N
H
(I(IU) 002 (u) 2 2 > Y ﬁ' (i) BuLi
DBui e 0O, x DICHCHY,
(1) ** N\ Li;Y:ml (il) Bu* Li (i) y,0°
X= N
(!;OOU E | (1) N Li; Y=®_I
(2) F@ ;Y=® | cooi E
X= \ |
W mcom N COOL ril
N mcﬁou Y = \
mu Y-ml ?
4) X=
5) WWCOOLI . | (4) mh Y_ml
CO
67. rfrEu l (5) Question nOtOEl]-tltem COOH
(A) 3 | pted
ﬁﬁ@ﬁﬁm%%am;ﬁm ;;f = % | 67. ©
T onsider th :
SHF (A) : mﬁﬂ@@ﬁﬁmiﬁ? I n'iﬂrkedasgssee m;“"”‘""”g statements
FR (R) : IEtA | 2| | Asserti n (A) and Reason (R):
: 1§ (n) Joragl I | ion (A) : Pyrene is .
:n%g: s bt | R compound. o aTans
U fereheat eason (R) : Th
IR BT T AT ; 1 TN A FLHA I pi(r) electron:intma] number of
(1) (A) 3R (R | Select the correct pyrene is 16.
§ von (R) H1 SAfFTE &9 € T options given bel answer using the
(2) (A :_m(_{R)‘ (A)WH@@M% | I (1) Both (A) andoz;: _
% ?)m:r[ (R) a:h =afTd §9 8 99 true and (R) )i:ret individually
(R)' (A) <hl H@' Wﬁﬂ'ﬂ T explanatiﬁn Of (A he correct
e 2 Tl (2) Both (A) and (R)).
are indivi
(4) (R) ¥4 2, wifeh (A) JHA R | g:el and' (R) is not ;:e"’;ually
) (A) € 2, o (R | planation of (A). rrect
(5) IFTNd (R) & 2 | (3) (R)istrue, b .
BEC) 4 . , but (A) is false
(4) (A)is tru . ;
o (5) Questi e, but (R) is false.
" stion not attempted
21



68.

70.

21

ﬁﬁmaﬂmﬁg@lm‘xﬂl
HFHH TIIET : i
& |

gy
|

|

i o » X

2

PhCOC/
SnCl,

S
(1) @—COPh
S
COPh
(3) Phoc’@\coph |

S

PhOC COPh
(4) ZQS

S
(5) ARG WA

= 4 9 wi-wifes wfinfiw i
‘JEEI'IﬁQ:

il i i

(1) TSl (2) B=TEA
(3) AT (4) HTEFAIILISTEA
(5) TFTNG I

27

68. Predict the major product ‘X' in the

|
|
|
|
| 70.
|
|
|
|
|

following reaction :

) ,

(1) Phenanthrene
(2) Anthracene
(3) Dihydrophenanthrene

(i) hy
(ii) o,

> X

(4) Dihydroanthracene
(5) Question not attempted

Predict the major product of the
following reaction :
PhCOC!

<?> SnCl,
(1) @—COPh
S

COPHh
(3) Pnoc/@\copn

S

PhOC COPh
(4) ZoS

S
(5) Question not attempted

> ' X

Identify the anti-aromatic species
from the following :

(1) Azulene

(2) Heptalene

(3) Naphthalene

(4) Cyclobutadiene

(5) Question not attempted




71. TfFE  gEhm A (NMR)
AR F ar § smifed FUHT W |
feram ifya |
A, NMR @1 W@ w0 % R

i%ﬁanqﬁraﬁaﬁﬁﬁwﬁmm'

E TR SJTaT 2 | I
B. NMR ®Fn 4 gt &t amgfval 7 |

¥aad H W R w=@ E g |
W e 89 ) gmed w oot |
ot € | |
C. ﬁqmﬁﬁﬁ:ﬁﬁawmg
qE () % El @, I THEAM |
TIATHR AT 37w faa g 2 | |
A e e Ryewedt %1 35ET F@ g0 |
AL HT TIH HINT ; {
(1) FaAATE R | |
(2) A 3B TE & |
(3) ARCEHAIadl & |
(4) A, B3RCafiadig |
(5) I S

72. SHATEH A & foTU Al QATGATE &
qRUTTEET YT B el el
TEH WS G m/z 9 W 9T Bl
2 !
(1) 60 (2) 129 ;
(3) 143 (4) 172
(5) i e }

73. ﬂﬁﬁ?-ﬂqaam-NMRﬁagnﬁm@%}
1ot et /et < oeT 8 /8 |
(1) @ 2) @ |
(3) (4) =W |
(5) i I |

O

28

71.

72.

73.

Consider the following statements
about Nuclear Magnetic Resonance
(NMR) spectroscopy :

A. Radiation of radiofrequency
region is used for getting NMR
spectra.

B. Frequencies of peaks in the
NMR spectrum depend not only
on the molecule but also on the
strength of applied magnetic
field.

C. Nuclei having nuclear spin
quantum number (I) of %2, have
a uniform spherical nuclear
charge distribution.

Select the correct answer using the
options given below :

(1) Only A is correct.

(2) Both A and B are correct.
(3) Both A and C are correct.
(4) A, B and C all are correct.
(5) Question not attempted

The characteristic mass spectral
peak resulting from McLafferty
rearrangement for decanoic acid is
observed at m/z value of

(1) 60 (2) 129
(3) 143 (4) 172
(5) Question not attempted

The number of signal(s) obtained in

TH — NMR spectrum of mesitylene
is/are :

(1) One (2) Two

(3) Three (4) Four

(5) Question not attempted
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74. sufafed wamrR vaEfie rfufma 8
‘A’ & foru 3 Tfieor 2

A———*B
i — \
(1) 5= (K, + Ky) [A]
K
@ G A

K
@ T4 =i Al

@) S = (K, - Ky) [A
(5) e e

75. g artufseanan 6 nfa & Feufor © w6t
&6 warrg fafty o qros et Tqorerd #
A. vl

B. faya s
C. VSR A

D. forga wmetehan
el fohe B

(1) A3RB

(2) A3RC
(3) A, B3RD

(4) A, C3RD
(5) IFTIRG S

N
(=}

74. The rate equation for ‘A’ in the

75.

following parallel chemical reaction
IS
Reaction -

K
A———>B

\Ki

&
(1) 28= (k, +Ky) [A

) —U-—[Al
3) —m-ﬁw

@) 28 = K, -K,) A]

(5) Questton not attempted

In the stop flow method of measuring
the speed of fast reactions, the
properties employed are

A. Flourescence

B. Dipole moment

C. Optical rotation

D. Electrical conductance
The correct option is

(1) Aand B

(2) AandC

(3) A,BandD

(4) A,CandD

(5) Question not attempted




76. 25 °C W o faoraAi & @rgar & @1

il

qishaar e ¥ UiEdd l SuE-ghe |

da g g Fa 2 | T8 8

(1) log f=0.51 Z2/u
(2) —log f=0.51 Z2/u
(3) —log u=0.51 Z2+[f

(4) log pu=0.51 Z2[f E

(5) IrFaRa Fw

e LI

oft FHR & Wifew Al H A
qmeY g €41 fegn S @ o1
g9 it HueTE  faemes
HEATAT 2 |

PRI (R) : {9 & €9 H ga 91 1
T+t FehR o Tifesh 3T NH, 8 i |
i3 e NH, sma ) |

(1) (A) 3R (R) gHI SAfRITa T & Hed
23 (R), (A) 1 & TfiF 2 | i

(2) (A) 3R (R) 2FT ==fFemE w9 & o |

g 3 (R), (A)ﬁﬂﬁmqﬁg
2 |

(3) (A)E B, & (R) 3@ 2 |

]
§

(4) (R) g2, &ifeh (A) 38T 2 |
(5) rgaied we

SR — LSRR ol e W | T e —

30

76. At 25 °C, the variation of activity

Tl

coefficient with concentration, in
dilute solutions can be expressed by
the Debye-Huckel limiting law. It is

(1) log f=0.5122+u
(2) —log f=0.5122+u
(3) —log p =0.51Z2ff
(4) log p=0.51 Z2+[f

(5) Question not attempted

Assertion (A) : The acid strengths of
all type of protic acids have
been levelled by the solvent
liquid ammonia hence liquid
ammonia is called a levelling
solvent.

Reason (R) : In liquid ammonia as
solvent, all type of protic acids
react completely with NHj,

forming NH:‘

(1) Both (A) and (R) are individually
true and (R) is correct
explanation of (A).

(2) Both (A) and (R) are individually
true and (R) is not the correct
explanation of (A).

(3) (A)is true, but (R) is false.
(4) (R)is true, but (A) is false.

(5) Question not attempted
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78.

79.

80.

21

frefafiga & ¥ =9 & &a gq1 urg
urg-ga i foeea mar ¥ @
AR 7

(1) Be (2) M
(3) Ca (4) Sr
(5) a3

ga i ¥ fefofed d @ w9 &

| 79.

I 9@ ¥ BN a9l ITe-&TR |

JerefiTentor Jrfifsan & e g ?
(1) KNH, + NH,I— KI + 2NH,
(2) CI, + 2NH, — NH,C/ + NH,C/

(3) 5Sg+ 16NH, —> 4S,N- + 4S;~
+ 12NH,

(4) POCI, + 6NH, —> OP(NH.,), +
3NH,CI

5) 3TN SRA

S @1 A freie 20, — 30, | OO

fF=fefga foranfafer 1 yem s g

03=02+0?ﬁﬁm

3

O + 0, —— 20, i
o fam 2g e 2

x K4[O]
(1) r= [O,]

K4K [O4]?
[O,]

(5) FAIG I

K [O4)2
(2) r= K/[O,]

K’I K [03]
[0,]2

(3) r= (4) r=

"

L

|
|
|
|
|
|
|
|
|
|
| 80
|
|
|
|
|
|
|
o
|
|
|
|
|
|

31

78. Which of the following alkali earth

metals does not form metal-liquid
ammonia solutions readily 7

(1) Be (2) Mg
(3) Ca (4) Sr

(5) Question not attempted

In liquid ammonia, which of the
following reactions is analogous to
acid-base neutralization reaction in
water ?

(1) KNH, + NH,I—> KI + 2NH,

(2) CL,+2NH, —> NH,CI + NH,CI

(3) 5Sg+ 16NH; —> 4S,N- + 487"
+ 12NH:

(4) POCI, + 6BNH, —> OP(NH,), +
3NH,CI

(5) Question not attempted

The gaseous decomposition of
ozone 20, — 30, obeys the

following mechanism :

K
O,==0,+ 0 fastequilibrium

O+ 0, L 20, slow

The expression for the rate law is
K4[O] K [O5)
(1) r= [O,] (2) r= K/[O,]

I‘(1 K [03]
[0,

K4K [O4]?
[O,]

(3) r= (4) ot =

(5) Question not attempted




81. fr=foifga & @ 59 +3X & & @ | 81. Which of the following is not

considered a hard base ?

|
ST g ? |
) om
(1) OH- |
(2) RO- i i
3) CN- I (3) CN-
4) NO; | (4) NO,
| (5) Question not attempted
(5) Irgaia I |

82. FafafgadAafFaggarmamsmtara | 82. Which of the following is considered

e | as soft acid ?
@) I+ (2)"Li*

(3) Na | (3) Na*

4) K* | WK

(5) et v }

(5) Question not attempted

For an enzyme catalysed reaction,
what happens to the rate of reaction,
if the substrate concentration is very
large than Michaelis constant (K,) ?

i
HeHge Hial, WIEHioE R (K,,) # |
Wﬁa@m@mﬁaﬁ%méﬂ

T T FHTE BT 2 | () Rate will be proportional to
(1) 37 TeG ZAT 3 G 20T | | substrate concentration.

(2) 97 HeH{Z HIHAT & SYOHATII! | (2) Rate  wil be inversely

| proportional to substrate
2 | | concentration.

(3) T ¥ & S | I

(4) 3 gz A=A R R T8 T | | (4) Rate will be independent to the
| substrate concentration.

(9) SRR ' (5) Question not attempted

O 32 21

(3) Rate will become zero.

"



84. 25 °C a9 W NaC/ & et 0.04 Aiciet | 84. The value of logarithm of mean

Sefta faera & fom wrer afsraan ones activity coefficient, log,, £, for an
1 STV, 10g., o v+, BN | aqueous solution of 0.04 molal NaC/
’ 10 )

| at 25 °C would be :
(1) (-)0.1018 (1) (-)0.1018

(2) (=)0.509 (2) (-)0.509
(3) (-)1.018 (3) (-)1.018
(4) (-)0.0509 (4) (-)0.0509
(5) IraRa e (5) Question not attempted

85. famfoiRaa d« siffshan g% «& @& & | 85. The EMF of a cell having the

aga 918% g &1 59 25 °C W 0.6753 following cell reaction is 0.6753 V at
e 8 | 39! g Fat gfEda (AG) =T 25 °C. What will be the value of its
T T B ? | free energy change (AG) ?

5
Cdy + 2AgCl, + aqg —> CdCl,: Cd + 2AgCl, + ag —> CdCly 5

H,O(sat.) + 2Ag(s)

(1) 130.33 kJ
(2) -130.33 kJ

N On

R e ST S <SS T ED . S MWW LSS S Ed TR F .S S O i e S R e =

H,O(sat.) + ZAQ(S)

(1) 130.33 kJ
(2) -130.33 kJ

(3) 65.16 kJ (3) 65.16 kJ
(4) —65.16 kJ (4) —65.16 kJ
(5) ARG WA

(5) Question not attempted

9o W I pH ®1 1 86. The pH of an acidic buffer is

mﬁnm@ﬁmﬁaﬁ%: determined by using following
SEL equation :
(1) pH=pa-log,; T
10 [31%=T] (1) pH = pKa - 10910%]]-
=y -
= pKa — L
(@) P = P7a = 0010 feram (2) pH=pKa—Iog1UL[agZ'T%1
(3) pH =—-log, [H] (3) pH =-log,, [H']
(4) pH = pXa + log,, ([37=A] - [&71]) (4) pH = pKa + log,, ([acid] - [salt])
(5) ITTTRA A (5) Question not attempted
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87. EISSISH-JHiqd e SUH el | 7u=g 3¢

87. In hydrogen-oxygen fuel cell,

ad e 4 giar 2 reduction half cell reaction involves
(1) H* 3T T I~ BT | (1) Generation of H* ions.

(3) H,, I8 &1 Icq~ &M | (3) Generation of H, gas.
(4) O, ¥ %1 I & |

(4) Generation of O, gas.

|
|
|
(2) OH- T T 35 BT | I (2) Generation of OH™ ions.
|
|
|

(5) 3TANG 9 (5) Question not attempted

88. feu mu ¥9 F "Hw fawa E° & wuey | 88. Calculate the standard potential E°
Y of the cell given : -
Zn, Zn*2 (1M) | I-(1M), Cul; Cu Zn, Zn*2 (1M) | I(1M), Cul; Cu

If Half Cell reaction with potential are

R oy ey |
g Zn?* o = Zn E3=-0.76 V

E—J__.. =1

Cul +e® -—,—_—acu(ﬁ)-:- Fea e "——C“'(s;E d I_(aq)

=+0.17V _ iy

(1) +0.59 V Ui ag v

(2) —0.59 V AR R

(3) -0.93 V | (3) -0.93V

(4) +0.93V | (4) +0.93V

(5) Iaia T | (5) Question not attempted

89. FREd A AP AFUATAE ? 89. Which of the following statements

. Thged A H K, FHE 2 | are correct ?

i. afe pKa, 14 ¥ s B, @ wiehig | .. A weak acid has lower value K.
foege o I8 9iffe & yEe It I i. If the pXa is greater than 14, the
GRS compound is a strong acid in

i pKa, 14 3 3R B, @ D aqueous solution.

b Pronas & srer i w  stovd ii. If pXa is greater than 14, the
Fardi I compound IS ineffec,:tive as an
| acid in aqueous solution.

(1) isii (2) i9ii | (1) iand iii (2) iandii

(3) e i (4) e i | (3) only i (4) only iii

5) ARG I E | (5) Question not attempted

H 34 1




90.

91.

92.

21

25 °C A9 W G Joiag 30T JTeAl Th
S eeT ¥t % A oI A8 I I AH
1.10 9iee 2 | Ta rffspan =1 amameaeen
R g

(1) 1.585 x 10%° (2) 1.585 x 1038
(3) 1.585 x 1037 (4) 1.585 x 1036

5) I T34

Ife ws faga vamte fufrar [Ox. +
ne~ — Red.] ¥ ffaiha qem U=l
wiisfist 1 |rgars &1 FguE [Ox.] /

[Red.], e2%:

[Ox.] _ o2 ’

[Red.] |
‘cﬁ,E—E mmws‘l‘ﬂ? |
(1) ()E 2 &I E
3) 5o @ (—-)1 o l
(5) TG WA |
Aaivh 31 & Rore PR
ST TEI T8l & 7

(1) Zn 9= U1E T4 MnO, @gwl
ST BT | |
(2) #eire T b § MnO, + NH + |
e~ —> MnO(OH) + NH, I
(3) Mnﬁamﬁmmméw |
afafia gt 2 | |
(4) iR & wt g s Zn2t % |
gy HANRIT W T %
[Zn(NH,),J?* st 2 | |

5) IR T l

35

90.

91.

92.

The standard EMF of a Daniel cell
involving transfer of two electrons is

1.10 volts at 25 °C. The equilibrium
constant for the cell reaction would

be

(1) 1.585 x 1039 (2) 1.585 x 1038
(3) 1.585 x 1037 (4) 1.585 x 1036
(5) Question not attempted

If the ratio of concentration of
oxidised and reduced species [Ox.] /

[Red.] in an electrodic reaction
(Ox. + ne"— Red.) is €2
Ox] _ ,
[Red.] = ©
then, what will be the value
ofE—E"
2RT 2RT
(1) G (@) TF
1RT
) 2°nF @ o

(6) Question not attempted

For Leclanche cell, which of the
following statements is not true ?

(1) Zn container acts as cathode
and MnO, acts as anode.

(2) At cathode the reaction is MnO,,
+ NH; + e—> MnO(OH) + NH,,

(3) Oxidation state of Mn changes
from +4 to +3.

(4) Ammonia produced in the
reaction forms a complex with

Zn?* to give [Zn(NH,),]?*.

(5) Question not attempted




93. fmfafga § 4 = @t Atk diferm
€& (Helium burning) &t 8 ?

93. Which of the following reactions is
called Helium burning ?

(1) 23He = 3Be
< P 4 1
(2) ;He + > He— SHe +2.H

3 3 . 1
(2) 3He + 3He — 2He + 2/H

3

|
|
I (1) 23He — %Be
|
|
|

3 2 1
(3) 3He +y—>2H + L e

4 2
(4) 2He +y— 22H o 1510 12

(5) rgaia ye

(5) Question not attempted

e JER - —

04, AgrETRE e % o Fieferfes # @ 94. Which of the following s.tatement IS
incorrect for Electrochemical cell ?

I G HUT TE TEI 2 7 . . |
| (1) Galvanic cell IS an |
(1) Tieafie 1 98 dYTUEES § @ | electrochemical  cell  that
Rl wa: affen & 3 I | produces electricity as a result
Ff 2 I of spontaneous reaction.

i

(2) Electrolytic cell IS an
2 - ¥ 98 AU
) é’ga b electrochemical cell in which a
oo @ fomm areaa: srivishan feheft non-spontaneous reaction is
aTe =d § qiETferd Bidl 2 | driven by external source.
(3) T Iopavia Neafis § @ soiErs (3) A reversible galvanic cell
. : consists of two electrodes, one
rer o e & 9 e | *
Lia. i i e act as cathode and another act
g R | as anode.
(4) 3fg fatieft Jega g o F1 4F ¥ ; (4) If the opposing EMF is slightly
¥ oer-ar i grar 2 < der o St | greater than that of the cell,
small current flows through the
4 uidt-dt gr vaiga |
Lk S | ol 2 , cell in same direction and small
aen feradia fem & ogi-=ft srfirfsean reaction take place in opposite
Bl & | g direction.
(5) a5 I (5) Question not attempted

(m 36




935.

96.

97.

98.

21

T §g Hise fohd ToeAT i SHTEAT S § |
qEH g ? |
(1) TR Ter=
(2) ATiyehiy fargea
(3) iR TRl
(4) i¥ehTT ST

Rl

(5) 3TN I

fr=fofea & & @i a1 o Ram faues
AT T qFT &I 7 7
(1) 230Th
(3) 2067

(5) rgaia g

ferRaa fieh srfvfsranat @
. H* H— 2H + X + 3t

i. SHe+. “He— Y +2]H + i
i, 2D +%D— *He +Z + 3t

(2) 28po
(4) 22%Ra

(Heart pacemaker)
A B C
(1) i il
(2) iii i i
(3) i i i
4) ii i i
(5) gy

T e — S — A — S i P S S T B T — S i —— i ——

(]
~J

95.

96.

©
o

Liquid drop model is capable of
explaining the phenomenon of

(1) Nuclear fusion

(2) Nuclear fission

(3) Nuclear transformation
(4) Nuclear resonance

(5) Question not attempted

Find out the element which is not
part of Uranium disintegration series.

(1) %30Th (2) 2'8Po
(3) 299T] (4) %28Ra
(5) Question not attempted

In the following nuclear reactions :

. 1H +':H——>$H+X+energy
o 3 1
i. ,He+, He—— Y +2 H +energy

ii. 4D +2D—> JHe + Z + energy
X, Y and Z respectively are

(1) Proton, Helium, Neutron

(2) Neutron, Proton, Helium

(3) Positron, Helium, Neutron

(4) Neutron, Helium, Positron

(5) Question not attempted

Match the following :

A 13 . Positron emission
tomography

B. 238p, ii. Thyroid cancer

c. %o lii. Heart pacemaker
AL BT 0

(1) | i il

(2) i i i

(3) i i i

(4) ii i i

(5) Question not attempted




99.

100.

101.

fAferiea srfwisran ot foem it

227

4 0
ggAC—> Y + 5 He +3 e

Y ! TgSTHT |

(1) 29Au (2) %P i
(3) =1 (4) %3Po |
(5) it e I
(4n + 3) feamafra famea ooft ... X |

o g B, ... T TET Bt g |
X 1Y HHE:

(1) Tfam aen e
(2) oifEw auT @

E
:

Heperd 31U o &R | Frafafga & 4 &4
WMHFA TR 7 '
(1) 9o FIId HT To&T HOMHS 1
YT & 9ol & | ' |
() @ weE WP AW FA |
THIftes G IH FO a@l & |
aﬁhﬁa@mﬁmﬁml
2|
(3)@%@@?%%%}
3 2 5 uneafe &1 aneafe |
S EITH HET ¥ s g g | |
(4) 200 & 31t FHHH T W HHa
IAUTE YT Bl ST 8 3R geqqH
|

(5) I S

38

99.

101.

Consider the following reaction :
2TAc— Y + 53He +3 Je

Identify Y.
(1) 2Au (2) “Pb
(3) 2T (4) 2%Po

(5) Question not attempted

. (4n + 3) Radioactive disintegration

series starts from and
finishes at ....Y.......

X and Y respectively are

(1) Uranium and Lead

(2) Thorium and Lead

(3) Uranium and Bismuth

(4) Neptunium and Bismuth

(5) Question not attempted

Which of the following statement is
not correct about packing fraction ?

(1) Packing fraction may have a
negative or positive sign.

(2) A positive packing fraction imply
a tendency towards instability
except for few elements with low
atomic masses.

(3) A negative packing fraction
means that the isotopic mass is

more than the mass number of
isotope.

(4) The packing fraction beyond
mass number 200 becomes
positive and increases with
iIncreasing mass number.

(5) Question not attempted

21




102. F=ferRga & & SI9 g1 %2 a7 foon & | 102. Which of the following statement is

103. ToH&F 3 & 5 M e foemm &

Ao H el T R 7 |
(1) T fertomi 1 qiTee, hiferes T }

! BieH, a9 9 Bl 2 | |
(2) T TRl gonfvas  faEes mg

Srerfire T 2 | |
(@) v a7 S A 1
(4) A SHifed Fasi & o Tfers ad

a8

(5) 3rTaRd w¥

200 mL % 39frd H,SO,, %1 I ¥R 2

|
|
(1) 98¢ |
2) 49 |
(3) 19.6¢g |
(4) 98¢ |
(5) TG JH i

|

|

236
104, T F{ @ 39 1 7 “2°Ra 7 e

21

forere <1 & 2 | aftaTT & 3R 97 !
W orerfis Sagmm el |
(1) 3.7 x 1010 faeres vy dwve ;
(2) 3.7 x 108 ferere ufe v |
(3) 3.6 x 10° fues ufa v
(4) 3.7 x 102 fque ufy Gve

(5) ITTIE e

e e E—

39

103.

104.

not correct about Gamma rays ?

(1) Gamma rays have shortest
wavelength except for cosmic
rays.

(2) Gamma rays are primary effect
of atomic disintegration.

(3) They have an extremely high
penetrating power.

(4) They are harmful to
tissues.

living

(5) Question not attempted

Mass of H,SO, in gram present in

200 mL of 5 M aqueous solution of
sulphuric acid is :

(1) 98¢

(2) 499

(3) 196 ¢

(4) 9.8¢

(5) Question not attempted

One curie is taken as the amount of
radioactive disintegration in 1 gram

of zigRa. It is defined as the amount

of a radioisotope which gives

(1) 3.7 x 100 disintegrations per
second

(2) 3.7 x 10® disintegrations per
second

(3) 3.6 x 10° disintegrations per
second

(4) 3.7 x 10" disintegrations per
second

(5) Question not attempted




105. fr=fafiga # @ fpmes ame-g% womes | 105. Which one of the following has the
K3[Fe(CN)6]a-TW@"'IT ? iS(ﬂTTI;e gi:l]e ';Jf Van't Hoff factor as
1) NaCl (2) Na,SO alFe(CN)gl
( 2="4 (1) NaCl (2) Na,SO,

(5) e e i (5) Question not attempted

106. fr=ferfga @ @ foha fore@= 1 9@ @ | 106. Which of the following solutions has |
Tl & ? | highest osmotic pressure ? |
(1) @ % 90 gL' wefta e & i (1) 1L of 90 gL~ aqueous solution

1L I of glucose.
(2) I &% 60 gL~ Siefa faer = | (2) 1L of 60 gL~! aqueous solution "
1L | of urea.
(3) NaC!% 58.5 gL~" wiefia ferera =1 I (3) 1L of 58.5 gL~! aqueous solution
1L of NaCl.
e -1 Feft fyeae
(4) %3429l ol } (4) 1L of 34.2 gL~" aqueous solution
1L | of sucrose.
(9) SRR | (5) Question not attempted
PR, |

107. 370 i & way o i | 107. Consider the following statements
fermm i ; | about Henry’s law :

A. & s (Kp) 9 &l THid W | A. Henry's constant (K,) depends
fft @ g | upon nature of the gas.

B. forelt feu T @ W Ky, &1 A 3= | B. Higher the value of K, at a given
B | g & ga | faoa = gt | pressure, the lower is the
2 solubility of the gas in the liquid.

C. ferdt fgu T g W K, &1 7H 3= g I C. Higher the value of K, at a given
wigHizg i omar = e g | | pressure, the higher is the

e L | solubility of the gas in the liquid.

' Correct statement(s) is/are :

(1) haet A | )

e | (1) Only A

Bk * | (2) BothAand C

(3) ATen BRI | (3) BothAandB

(4) A, B C &t i (4) A, BandC all

() SRR e (5) Question not attempted

(= 40 21




108. fr=fafRaa @ @ = ar fganft g usee
Fram & T Rerer el #a & 2
(1) THRfcegTss — e SEHeHITS
(2) THIRH — FARIBH
(3) i — s
(4) WTEFATRHEA — g
(5) FFARA 5

S i — e 7 S &

W AL TE WL AT T T T ST T PR I ST S TR T L T G e =T

109. Ife TRl 3 e gEar

37%@31141?%)%,33381’&?1@@{
Ao #=1 gnft ? (e 2 ;39 foermw = |

¥ 1.18 gmL-18) ?

(1) 6.0 M

(2) 12.0 M
(3) 18.0 M
(4) 24.0 M

(5) JFia S

110. TR RS I 3518 2

(1) K-'kg mol-1
(2) K kg mol

(3) K kg mol-*
(4) Kkg™! mol™

(5) IrgaRa

21
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108.

109.

110.

Which of the following binary
mixtures show negative deviation
from Raoult’s law ?

(1) Acetaldehyde — Carbon
disulphide

(2) Acetone — Chloroform
(3) Benzene — Toluene
(4) Cyclohexane — Cyclopentane

(5) Question not attempted

If the concentration of hydrochloric
acid solution is 37% (by mass), then
what will be the molarity of the
solution ? (Given : Density of this

solution is 1.18 g mL~1) ?
(1) 6.0 M

(2) 12.0 M

(3) 18.0 M

(4) 24.0 M

(5) Question not attempted

The unit of ebullioscopic constant is
(1) K1kg rm::r"1

(2) K kg mol

(3) K kg mol*

(4) K kg~ mol’

(5) Question not attempted




111. 4 g THRA H! 16 g I H HieH W ¥R | 111. Mass fraction and mass percentage

112. 40 g foemre & 1 g werd o foeram =

113.

o= e yr wfowa swaen: 8

(1) 0.4, 20%
(2) 0.2, 20%
(3) 0.4, 40%
(4) 0.2, 40%

(5) Iraid I

3

YA 127.5 °C 7 | I a9 i T
1 80000 cal/kg & a1 faetd 1 JHR
1AM 2 (R 2 : ug fems w0 |
T = 127 °C, R = 2 cal K- mol") |
(1) 8¢ I
(2) 809 |
(3) 20g }

|

|

|

(4) 200 g

(5) T ¥

5 & Ao fewies famg sreme &t o |
T | 7% Y 0 °C | o) ToH FoT |
6024.6 J i
(R = 8.314 JK-! mol") |
(1) 1.85 K kg mol-1 I
(2) 1.75 K kg mol-’ |
(3) 1.92 K kg mol-1 |
(4) 1.71 K kg mol™ }

|

(5) 3rgafd S

42

112.

| 113.

of 4 g Aspirin dissolved in 16 g of
water, respectively are

(1) 0.4, 20% | '
(2) 0.2,20%

(3) 0.4, 40% i
(4) 0.2, 40%

(5) Question not attempted

The boiling point of a solution
containing 1 g of substance dissolved
in 40 g of solvent is 127.5 °C. If latent
heat of vaporization is 80000 cal/kg,
what will be the molecular weight of
the solute ?

(Given boiling point of pure solvent =
127 °C, R = 2 cal K-1 mol")

(1) 8¢

(2) 80g

(3) 20¢

(4) 200 g

(5) Question not attempted

Calculate the molal freezing point
depression of water. The molar heat
of fusion of ice is 6024.6 J at 0 °C

(R = 8.314 JK~' mol).
(1) 1.85 K kg mol-1
(2) 1.75 K kg mol™1
(3) 1.92 K kg mol-’
(4) 1.71 K kg mol-’

(5) Question not attempted

21




114. 200 K 991 3 919 g W 2 A 37y 9

115.

116.

% U T ! ISHAVT YT TGS Feh B
250 K 79 9ge deh gdited fpam S 2 |
Al R e W AR Fe giia
30 JK-' mot-! & @t fokam mam =/t (W)
18T ?

(1) 4500 J
(3) 1500 J

(5) 3FIARA ¥

(2) 3000 J
(4) 500 J

fadasRargay gt =g & 7
(@) -@)
0@-@ EE

0 @8,

@ &), -1%),
(5) i e

100 °C W s ’fufrar & forw AH =
A4 50 kJ/mol T AC = 20 J mol™"
K-"%|2ooncm3sﬁaqﬁrﬁmaaﬁm
At gfadd 1 7 w1 Er 7

(1) 30 kJ mol-1
(2) 48 kJ mol-!
(3) 52 kJ mol-
(4) 70 kJ mol-’

(5) 3rgaia ww

|
i
Il
| 116
|
|
|

114.

A sample of 2 moles of an ideal gas
at 200 K and 3 atm. pressure is
compressed reversibly and
adiabatically until the temperature
reaches at 250 K. If the molar heat

capacity at constant volume is 30 JK-
mol~', what will be the work done (W) ?

(1) 4500 J (2) 3000 J
(3) 1500 J (4) 500 J
(5) Question not attempted

. Which of the following relations is

ik
™ (&), (s,

@ (), =),
® (&, = {5,

@ (3, 15),

(5) Question not attempted

6. AH for a reaction at 100 °C is
50 kJ/mol and AC,, = 20 J mol~1 K-1.

What will be the enthalpy change at
200 °C for this reaction ?

(1) 30 kJ mol"
(2) 48 kJ mol-’
(3) 52 kJ mol-!

(4) 70 kJ mol-’
(5) Question not attempted




118.

119.

120.

117. 3k W = %@, Q = 31, U = <i®

i 3R S = i, Frefefaa wei o @

S °1 U ST FE1 2 ?

(1) W a1 U 9 el &, Jefe Q @ S
I HeA © |

(2) W T S U %ei &, Satsh Q a1 U
T FeA & |

(3) S 7UT U 9Y %o &, Jafh Q au
W 37T S & |

(4) W 7 Q 9 %[ &, safh U qun
S I e & |

(5) JgaRa 5
Teh IIUER dcw 114 1 ehH a1d & :
(1)

@)T-Rb
(5) 3rdiid ¥

25 °C AUHM U & A 5o 9 i

d
(2) Ti=2Rp

_2R

IR Ol JTedieH 9 & 91y e Siar |

2, oed s figor s9ar 2 e sifm
e 1 AYHE BT 8, T Todeh 19
R g ot 1 argEes o1 | e 6
HieR Tt <ht 7ot Hif |

(1) —46 JK~1 mol™’

(2) 5.26 JK-1 mol-’

(3) —4.676 JK-! mol’

(4) 46 JK-! mol-

(5) JFTNG I

T fiferan & forg Tt qom ot | | 120.

qiEds a9 45.0 kJ mol-1 au1 50
JK=128 | 27 °C 9T AG T 519 T BFIT ?

(1) 45kJ (2) 30 kJ
(3) 15 kJ (4) 5kJ
(5) 3rgald S

R e e I T e L

|
|
|
|
|

44

117.

119.

. The

If W = Work, Q = Heat, U = Internal

energy and S = Entropy, which one

of the following statements is correct ?

(1) W and U are path functions while
Q and S are state functions.

(2) W and S are path functions while
Q and U are state functions.

(3) S and U are path functions while
Q and W are state functions.

(4) W and Q are path functions while g

U and S are state functions.
(5) Question not attempted

inversion temperature for

Vander Waals gas is
a
i~ 2Rb

(1) T;= (2)

2R
3) Ti=Rp 4) 1152
(5) Question not attempted

Rb
2a

Two moles of nitrogen gas are mixed
with four moles of oxygen gas at

25 °C to form a mixture at the final
pressure of 1 atm., the initial
pressure of each being also 1 atm.
Calculate the molar entropy of
mixture.

(1) —46 JK-! mol"

(2) 5.26 JK~! mol-

(3) —4.676 JK=1 mol

(4) 46 JK~1 mol-

(5) Question not attempted

3

For a reaction, change in enthalpy
and change in entropy are 45.0 kJ
mol-1 and 50 JK-1 respectively. What
will be the value of AG at 27 °C ?

(1) 45kJ (2) 30 kJ

(3) 15 kJ (4) 5 kJ

(5) Question not attempted
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121. Which of the following relation is not
correct for Joule-Thomson
coefficient ?

m w=(Z),

@ w=(G)

121. =1 & & S 91 99Y JSA-HEH TN
fore et € 2 7

) u=(35),

@ wr=(3]

l
|
|
|
I
(3) nr=-Cpu | (3) pr=-Cou
oT
2 e8] oo
(4) P oH I (4) o 6H
(5) IFFTRA ¥HA | (5) Question not attempted
|
GlY] GlY) - | [aUJ
122. (as)vam[av)s & HMTH YA FHA: | 122. The partial derivatives of 35 and
‘?
e i (%] are respectively :
| (1) Taur-P | ©
(2) Van T | (1) Tand -P
(2) Vand T
(9) S LY I (3) Sand-V
(4) TP | (4) Tand P
(5) FTRG ¥ | (5) Question not attempted
123. e Foamfoeht wrel ® w@@: | 123, Consider the following
A o forg feram <hifg l thermodynamic relation for
L A. [dC}; >0 ! spontaneous processes :
B. [dG}y p<0 A. [dG}; p>0 B. [dG}; p<0
C. [dS >0 |
195]y, v C. [dS],y>0 D. [dA} <0
D. [dAl; <0 ! hg
@ T 3 T8 R % agea Select thfe cc;rrect set of criteria for
o Ff spontaneity of a process
(1) A, Ba1C (1) A,Band C
2) B, CD (2) B,CandD
(3) A BaurD (3) A, BandD
(4) A, CaarD (4) A,Cand D
(5) TG g (5) Question not attempted

45 O




124, IR 6 9187 seragiies S 8

124. The outer electronic structure of

| e
(1) °5f¢ 782 (2) 5f 752 Americium is
(3) 5" 6d'7s*  (4) 5 7s? } (1) 5f° 752 (2) 5 7s2
(5) gaia we | (3) 57 6d'7s2  (4) 5f 752

(5) Question not attempted

125. Fmad wroft & € ®9 % IR J = fef@d | 125, Considered the following statements

HY W faar Hifse : about the long form of periodic table :
A. T I AER AT F Fed T A. Elements are arranged in order
3 srafRm e T e | of increased nuclear charge.
B whFaam yun e AN 2 | B. :Ic:::;:m Is the first transition
C. N %_w P H W TR C. Elements with three electrons in
(R s TR T Th p i) BA | their outer shell (two s electrons
2, d TN 3 W HEYa 8 | - and one p electron) belong to
f1= e e fepedt 1 ST T BT 9 Group 3.
\ 3R 7 57 R Setllect the cou;e'ct answer using the
options given below :
(1) FATER | (1) Only A is correct.
(2) F@BEAR | (2) Only B is correct.
(3) ARBIHIHEIE | (3) Both A and B are correct
(4) BIRC A TEI 2 | (4) Both B and C are correct.
| (5) IOl ¥9= (5) Question not attempted
|
! | 126. O2-, F- au1 Na* &I 3% 7™M | 126. Arrange 0>, F- and Na* in
frenati & sed U A | afeud HI ; increasing order of their ionic radius

(1) 0% <F-<Na*
(2) Na*t<F-< 0%
(3) F-<0% < Na*
(4) Na*< 0% <F-

(2) Na*<F-<0%
(3) F-< 0% <Na*
(4) Na*< 0% <F-

26.
127. Which of the following d-block

i
|
|
|
|
|
|
i
(1) 0% <F-<Na* }
|
|
|
|
|
|
|
|
|
|

(5) G T (5) Question not attempted
127. fFrfefa & @ ®1 @ d-=w wfef species is not considered as
w1 grq Sftefist &l At St ? transition metal species ?
(1) Fe** (2) Zn?* (1) Fe** (2) Zn?*
(3) Mn (4) Ti (3) Mn (4) Ti
(5) Faia Ie (5) Question not attempted

EE . :




128. afe Se?- &1 g fo=amd [Ar] 3d10
4s2 4p® B, a1 Set* &1 AR G

128. If the electronic configuration of Se?"
is [Ar] 3d'0 4s? 4pS then the
electronic configuration of Se#

T would be identical to

(1) Ge (2) As® (1) Ge (2) As
(3) Ga*% (4) Zn® (3) Ga?* (4) Zn
(5) FIRd T (5) Question not attempted

129. The correct increasing order of
density is |
(1) Fe<Os<Ru (2) Ru<Os<Fe

(3) Fe<Ru<Os (4) Os<Ru<Fe

129. Ucd 1 T8 91 Y &

(1) Fe<Os<Ru (2) Ru<Os<Fe
(3) Fe<Ru<Os (4) Os<Ru<Fe

| (5) 313;-1&3;;3:; (5) Question not attempted
} 130. Fr=fafea TsgEei & 4@ ®F @ F&viy _ . |
— considered as a saline hydride ?
{ il | (1) B,Hg (2) BeH,
| (1) ByHg (2) BeH, 3) NH, @) NaH
3) NH 4) NaH
f G ) (5) Question not attempted
(5) TG S
| 131. a9 TfER & o § | 39 W HT T 131. Among the elements of boron family,
| e foreit sorei syl 1 oM waH find the pair that have similar
| - electron affinity values

(1) AlandGa (2) Band Al
(3) GaandIn (4) Aland In

(1) AI3Ga  (2) B3RA!
(3) Ga3RIn  (4) AI3RIn
(5) IrFaid I

(5) Question not attempted

i 132. T o foraet setagie fo=amd [Krldd'©

8, HeY TG | configuration [Kr]4d'? belongs to
(1) @ 9@ (2) #1108 E | (1) Group9  (2) Group 10
|
|

29,
130. Which of the following hydrides is
31.
32.

132. An element having electronic

(3) 114 (4) w124 (3) Group11  (4) Group 12

(5) e ¥ (5) Question not attempted
21 47 O




134.

135.

A. n oAy & fou wEvEg wee!

C. IF-AMhra @1 & Iy s

9 feu e fospedt w1 39 Fd gC A
I T I HIFVT

(1) FaTB TR |

(2) ARBTHIT& 2 |
(3) B3R C AT u&i 2 |
(4) A B3RCaftwdi g |
(5) ARG S

faymiiehi agudT SRt &
foae Hee g & IFER, H,0
& fAuior & e SAfeRfism T & 2p-
ITHIT % foha HeTeh BTSGIH TTHTIAT
THUS T HeTehi & T1Y =< & W
TE o AR SEA N @A R ?
(1) 1 2) 2
(3) 3 (4) 4

(5) 3T e

3 Ry e Rt amd & o aw A
TH T 1 b &l 9¢d 4 Dl GleT :
(1) Be<B<C<N<O
(2) B<Be<C<O<N
(3) Be<B<0O<C<N
(4) B<Be<O<C<N

(5) I A

47

Fk

T il B —— i i i B v il it i s 1 | i e e " o ] ——— Ry pm— | g it [y i gt | S et R e " | g TR Sy S (— o —— — | —— o — ey oy p— | S PR W SN P e e g

%

about pi () molecular orbitals :

A. For =n overlap, the lobes of
atomic orbitals are coaxial to the
line joining the nuclei.

B. Wave function vy is zero along
the internuclear line.

C. Electron density w2 is zero along
the internuclear line.

Select correct answer using the
options given below :

(1) Only B is correct.

(2) Both A and B are correct.
(3) Both B and C are correct.
(4) A, B and C all are correct.
(5) Question not attempted

. According to molecular orbital theory

for heteronuclear polyatomic
molecules, how many orbitals of
2p-subshell of oxygen atom do not
participate in interaction with atomic
orbitals of hydrogen atoms and

remain non-bonding during the
formation of H,O molecule ?

(1) 1 (2) 2

(3) 3 (4) 4

(5) Question not attempted

Find the correct increasing order of
first ionization energy of some
elements of 2" period given below :
(1) Be<B<C<N<O

(2) B<Be<C<O<N

(3) Be<B<O<C<N

(4) B<Be<O<C<N

(5) Question not attempted
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136.

137.

138.

HrET gl & ged | Imfiiad HUF |

fomm i ;

A. T2 FUTCHS AEH BIe A=A i
o 3 e yaufa g § |

B. T Bl RUNHS A Tggdiehd]
I HgET AT |

C. fom Spe Mo o=@ A oA
Haers YETHUHRI B § |

f1= e 7w fermedt 1 ITEM A T FE

I T I HITIT :

(1) ST ATE R |

(2) ARBEAI T E |

(3) BalRCaAi a&l & |

(4) AIRCEAI &2 |

(5) rgaid S

3

FREISE & gamsel HF, HCI, HBr 3t HI | 137.

& 91 # rufafgd s v fo=m il ;

A. HF Taiftes fowra e 7o W@
2

B. HI gdiftres 3n<iia 2 |

C. HF & FaHTH a8 FH ¢ |

) e e Rt 1 T w0 T AR

I HT I9 HIFIT ;

(1) FaAATE R |

(2) HITBHEIR |

(3) ARBTHI &I & |

(4) ASRCAT & 2 |

(5) gaiia e

VSEPR fgia & 3mm W smffed
UL <l JThical 9T feam I -
SO3”, NH,, SO, 31k NO;

136. In reference to the Fajans’ rules,

consider the following statements :

A. Large negative ions are more
polarizable than smaller ions.

B. A small negative ion favours

covalency.

C. Cations without the noble gas
configuration are highly
polarizing.

Select the correct answer using the
options given below :

(1) Only A is correct.

(2) Both A and B are correct.
(3) Both B and C are correct.
(4) Both A and C are correct.
(5) Question not attempted

Consider the following statements
about halides of hydrogen HF, HC/,
HBr and HIL.

A. HF has the most percentage
ljonic characters.

B. HI is most acidic.
C. HF has the lowest boiling point.

Select the correct answer using the
options given below :

(1) Only A is correct.

(2) Only B is correct.

(3) Both A and B are correct.
(4) Both A and C are correct.
(5) Question not attempted

. Consider the shapes of following

molecules as per VSEPR theory :
SO;~, NH,, SO, and NO;

How many of them have trigonal
planar shape ?

(1) 1 (2) 2

(3) 3 (4) 4

(5) Question not attempted




139. nfvass Hers g o IER, FHefied | 139. According to molecular orbital theory,

AP HYT TR TR 8 7

(1) C¥ #wiograsha g anfeae | |

(2) 0, g & 07" o w4 |

TS BT 3T R |

(3) N, T N, 1 4 5 §HM ¢ |

(4) N, 7 OF %14 5H §HM 2 |

(5) ey

140. Fr=fofga i e FTEE FA R :
(1) CH, <SiH, < GeH,
(2) H,Se<H,8<H0
(3) AsH, <PH, <NH,

(4) NH, <H,0 <HF

(5) It A

141. S @1 39 T-3Hfa hi AUfa gwiar

27

(1) CIF,
(2) NH,
(3) NO;

(4) SOF
(5) TG S

|

| 140.

141.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

50

which of the following statement is
not correct ?

(1) C2° s
diamagnetic

(2) 02" is expected to have longer
bond length than 02.

expected to Dbe

(3) N, and N, have same bond

order.
(4) Bond order of N, and O3 is

same.
(5) Question not attempted

The correct order of boiling point in
the following is :

(1) CH, <SiH, < GeH,
(2) H,Se<H,S<H,0

(3) AsH, <PH, <NH,

(4) NH, <H,0 <HF

(5) Question not attempted

Which molecule has T-shaped

geometry ?

(1) CIF,
(2) NH,
(3) NO;
(4) SO

(5) Question not attempted
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142, f=fafea smEt 4 @ a9 pr-dn 99

I8 ?

(1) NO; (2) SOF
(3) BO3 (4) COZ
(5) IR S

143, frafefen § & feg qm # G T

144, Fr=faRga 3 8 =9 € JSi{d Igshah

Jitrepan Tt T +VII u'q'ﬁfﬁ
8 ?

(1) Ru 3R Os
(3) Mn 3R Fe

5) 3TTING F¥A

(2) Os 3 Mn
(4) Ru 3R Fe

g7

(1) [Ni(CN),J*-
(2) [Co(NCS),*
(3) [Pt(CN),J*-
(4) [PYC,H,)CL]"
(5) IFFARA T

145, f=fefaa et 3 gregiem a9+ wfed

21

TR

(1) H,O0>H,Se>H,Te
(2) H,Se >H,0>H,Te
(3) H,Te>H,0>H,Se
(4) H,Te >H,Se > H,0
(5)

|
|
|
|
|
|
|
|
| 14
|

o
>

142. Which of the following molecules has

143

pr-dn bonding ?

(1) NO; (2) SO

(3) BOY (4) CO5

(5) Question not attempted

. In which of the following pairs the

transition elements show a

maximum oxidation state of +VII| ?

EE{ 1) RuandOs (2) Os and Mn

(3) Mnand Fe (4) Ruand Fe

(5) Question not attempted

144. Which of the following species is

-
L
i

. The correct order of

tetrahedral ?
(1) [Ni(CN),J*-

(2) [Co(NCS),1*
(3) [Pt(CN),J*
(4) [Pt(C,H,)CL]

(5) Question not attempted

hydrogen
bonding strength in the following
molecules is :

(1) H,0>H,Se >H,Te

(2) H,Se >H,0>H,Te

(3) H,Te >H,0 >H,Se

(4) H,Te > H,Se > H,0
)

(5) Question not attempted




146. ANFHY (A) IR SO (R) & &7 A | 146. Consider the following statements

fafea frefefed suei w fRer fifv | marked as Assertion (A) and
FPYT (A) : NbCl, T it @1 neason (R) .
Y 2 | Assertion (A) : NbCl; is a yellow
: coloured compound.
m"% (R) : ¥ d-d Feiegiieh Hshevl B | Reason (R) : It has d-d electronic
I transitions.
= feu T foemeat 1 ST Ha BT @ Select the correct answer using the

options given below :

(1) Both (A) and (R) are individually
true and (R) is the correct
explanation of (A).

I 1 9349 Fifv |
|
l
i (2) Both (A) and (R) are individually
|
|
|
|

(1) (A) 3R (R) 241 =aferig §9 & 9
21 (R), (A) 7 98 ST 2 |
(2) (A) 3R (R) SHI AfHRATG €9 8 94 &

a1 (R), (A) 1 9E Trgieor T8 2 |
(3) (R) a8, sifeh (A) ITH 2 |
(4) (A) @R, ®ifeh (R) 38 € |

(5) 3Iraid ¥

true and (R) is not the correct
explanation of (A).

(3) (R)is true but (A) is false.

(4) (A) is true but (R) is false.

(5) Question not attempted

147. m—lwm—llﬂﬁaﬁﬁﬁqaﬂtl 1
i faQ e et 1 I FA AL IW | 147, Match the Column — | with the
1 T T : | Column - Il and select the correct ‘
TR — | T — || l answer using the codes given below : i
(3TTEGTITT GFe) (efia qqmam' Colun?n -:I Column - Il
&1 YHR) I (Coordination (Type of
A. [Co(NH,).Br]SO, i, SR | Complexes) Isomerism
e Showed)
FHEESA | AL [Co(NH,)sBriSO, & i. Polymerisation
B. [PICI(NH,),] R il. SR | B |piCL(NH,),]& i, Coordination
[Pt(NH,),] [PtC/,] HHTEIST [Pt(NH,),] [PtCZ,] isomerism
C. [Cr(R;0),CLICI - iil. 3 C. [Cr(H,0),CLICI- iil. lonisation i
2H,0 3R SEICEER] | 2H,0 & isomerism +
[Cr(H,0);C/ICl,-H,0 | [Cr(H,0)CACI,H,0 |
D. [Co(NHy)g] [CHCN)] - v. Sreiter D. [Co(NHg)g] [CH(CN)g] iv. Hydration |
R [Cr(NH,)g) RIS & [Cr(NH,)J [Co(CN)]  isomerism '
[Co(CN)l | Codes :
%< | Al-Bs €. D
A B C D (1) i i v i
(1) W Sdds S 3 (2) S T N
(2) 1 0 i v 3) i i v
(2) gl 4) i i v
ol gl W QR El (5) Question not attempted
(5) g S




148. Frefafaa § @ %9 @1 Faw g | 148. Which of the following will exhibit the

FER SIMETT ? { lowest paramagnetic behaviour ?
(1) [Cr(H,0)g]** I (1) [Cr(H0)gl*
(2) [Co(H,0)P" | (2 [Co(H )]
. (3) [Mn(H,0)el?* (3) Mn(H,0)g]**
‘ @) [Fe(H,0)q @) [Fe(H,0)g"
(5) IANG T | | (5) Question not attempted

149. Tau gt &t Fefefga sefaat @ | 149. Consider the following species of

i o Fifse transition metals :
- - CrOZ", ReO;, [Mn(H,0)4?* & Cu,0

Cr0%", ReOj, [Mn(H,0)g]** 3 Cu,0 |

; : : Which of them shows / show charge
r FH & B 1T ?'.” s transfer absorption and is/are
aaﬁm/i‘iﬂﬁ 2IMTE R/ ? E colourless ?
oL ' 2-
lf (1) e CrO;~ - (1) Only CrO}
‘ 2) A ReO, (2) Only ReO,

| (3) Cu,0 3 [Mn(HEO)B]Z"?ﬁﬁ (3) Both Cu,0 and [Mn(H20)6]2+

(4) Reo; 3R [Mn(HZO) B]2+a;ﬁ (4) Both REC); and [MH(HEO)E]Z"'

(5) IFFuE I

(5) Question not attempted

. . 150. Which of the following ions have
450, Rrffiad 3 & fbT ST B RS 0

|
|
|
|
|
|
|
= [Ar]3d6 2 ? { '
|
|
|
|
|
|
|
|

[Ar]3d® electronic configuration ?

. Co® i, Ni4* h =Gl . NI

i Fadt v Cu2* ii. Fe®* iv. Cué*

T fapea 2 Correct option is

(1) iauriii (2) i @il (1) iandii (2) ii and iii

(3) i @il (4) i, ii T iv (3) iandii (4) i, ii and iv

(5) e T (5) Question not attempted

21 53 O




21

% &1 & {0 ™M / SPACE FOR ROUGH WORK

3







2

% %[ & {10 ®M / SPACE FOR ROUGH WORK

3

21 35 ' O




