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1.  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 is 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

hinvher in the Police Station and he/she would be liable to be prosecuted
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 permanently from all future examinations.
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1.

Fea 9 fefm B, ®Em:

¥ IYEEEIH AfH B E |
(1) FedarMg (2) Mg aerm Co
(3) CoaarMg (4) MgauT Fe
(5) g s
AfFemeel o srfrman sifefeor st
ef¥fd e et &
(1) UTaTNp (2) Np @91 Pu
(3) PudamAm (4) ThaurCm
(5) et s

frafefes & @ fewe Ty @A
IR TE X6, R gr few e “gha
THH % e fagral A8 & 7

(1) 3rafdre famor

(2) el s Wi HT 3TI
(3) =g o FHHt HEAT

(4) T SR

(5) 3rgTia T

HEHerehIa FHfata = forg Frefefea 9 &
M 91 wE gl 8 7

(1) g &4, d5a, CFSE = 0.0 A,
(2) g &4, d7 7, CFSE = 1.8 A,
(3) waet &, d® @, CFSE = 2.0 A,
(4) 9SS &4, d* 7, CFSE = 0.6 A,
(5) g s

N e et et et = ——t a— o T a——— et T b o

o

Chlorophyll and vitamin B,, are

coordination compound of
respectively.

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

In Actinides maximum number of
oxidation states are shown by

(1) UandNp  (2) Npand Pu
(3) Puand Am (4) Thand Cm

(5) Question not attempted

Which of the following is not related
to “twelve principles of green

Eﬁemistry", given by P.T. Anastas
2dand J.C. Warner ?

(1) Waste prevention

(2) Use of non-renewable feed
stocks

(3) Reduce derivatives

(4) Atom economy

(5) Question not attempted

Which of the following is correctly

matched for octahedral symmetry ?

(1) weak field, d® system, CFSE =
0.0A,

weak field, d” system, CFSE =
1.8A,

strong field, d® system, CFSE =
2-0A0

strong field, d* system, CFSE =
0.6A,

Question not attempted

(2)
)
(4)

(5)
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smfaRed § ¥ fee fgfafim e

HET ST Aehell 8 7

(1) T e

(2) gt

(3) FhH

(4) THEHH U 9feRT T FEIeH SiE
(5) ST S

fafeRea sty § 9 g7 samR X
ﬁ%ﬁﬁﬁﬁl‘q:

,CO;

O e
M —>
* DMC 180 -do0C

(DMC = STzt HTae)

) e s e s et i 5 MBS et i it

R

Which of the following may be
dimensional

regarded as two

nanomaterial ?
(1) Carbon nanotubes
(2) Fullerenes '
(3) Graphene

(4) Quantum dots with
particle arrays

(5) Question not attempted

Identify the main product ‘X’ fdrmed

in the following reaction :

©/\CN +DMC—25%8_,
180 — 200 °C

(DMC = Dimethyl carbonate)

(4) x= @ACN
R

(5) Question not attempted

uniform
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HYA W fa=mm Hifse ;
A. Tt dR W e I fRed
T % fuio & e e s 2 |

B. ¥g 100 nm ¥ H7 HUT HHR A
Ffsreeems Tqet % for foreeia
TR & TR T T TEH L dehe! 2 |

C. X-frwi i qoeed T 3E F
TTHTY] S o SEa N Bl 2 |
= e e fereat 1 ST HA T T

I 1 T3 HifSe ;

(1) FTAATER |

() ¥ BEE R 5
(3) ARBEHI T £ | EE
(4) ARCIAITE & | '

(5) Irgia v

nfrefiet soiaeTl % G0 % AT | Ul
% g 21 aTelt FEeEES aul, WIEE,
sarh & freferiaa # Sféra gt 8

(1) ffaeH

(2) I

(3) farta

(4) Tt

(5) T T

—————— ——_ T—— T —— TA——— T ———" TR TS A i

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 grain
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.

1.

12.

13.
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Mfpee™ Tgel (100 nm & HH
foreita JR aTt) #1 fFee 3R
X-frtor foads aefiss @ Fafafaa &
SUART L g foRar ST HpaT 2

(1) AW =TTH

(2) & =SH

(3) AT =H

(4) Deqaet =

(5) AT S

et S o Afe A & N-ARe
WUAMEE % Hyelmu § gfowa g
foraeagan 2

(1) 46.60%
(3) 72.80%

(5) et s

I yerdt % Fifw it 1 T w9 @
s f=ferfga o1 3w s fean
'HW%:

(1) weprsT gemestt

(2) TETfoee et gemestt

(3) ANOVA Trehifetes Tesh fagetao
(4) @-V&TUd ATGIER ZHIIT b1
(5) g S

Frfafea & @ ®19 @1 2@ sfeds T8
g7

(1) =R FEie

(2) wHifes WesgEe

(2) 65.40%
(4) 100%

(4) SEHIT FTETA SFEEIRS
(5) g swA

g%

5

|
|
|
(3) ifereerst dreTeeTEe i
|
|

10.

1.

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
n]




14, B SRATTES I FRYIAASA qoToh &

15.

16.

mﬁﬂaﬁwaﬁﬁmwmm% :
(1) SO (2) HS'
(3) HOO' (4) HOSO,

(5) Irgriied I¥

e 9@ ¥ ATseoH 3N BIEHRE H
g TshTE <1 el Tt B

(1) TETEfIE gwes fshE (CNR)
(2) Siferes awes forssm (BNR)
(3) drfeares qiwes fsshmEA (ENR)
(4) runfeyes dives frsweH (NNR)

(5) ST 5 EE

THINER S qHHE & 91 7 Ifiaa

A. I8 GHAIESH § SEATE |

B. Wit g (PAN)
THTRIETEh YHGET i TRt
FHATHGEH U TH B |

C. T T qoe SA-wEgied
3 HESRIIER K] D
THNEERS JEen st d
GeeaTdt e § |

= feu T fyepedl %1 3T A §C TR

mwwﬁﬁm

(2) FITB TR |

(3) B3RCaRiTdi g |
(4) A BIRCmftwdig |
(5) TG e

i
|
|
i
“(1) FIAATER | %
|
|
|
i
|

6

14. The direct product of gas phase

15.

16.

reaction of Sulphur dioxide with
hydroxyl radical is

(1) SO (2) HS'

(3) HOO' (4) HOSO,

(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) ;

()

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, Band C all are correct.

(5) Question not attempted
21




17.

18.

19.
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ST % g 3 e s % Pt $

faieper wlieqor & grar &

(1) it SEaw

(2) HpeAHATA SFATH

(3) Tavafirda srgamm

(4) eAlefiem Mie sneTia A=

(5) Jrgafa w

rpiae S FeeEi # e sl

Frefefiad T 3 gRT WeM ol St 2

(1) "e%e / ATEHEHTEE

(2) HEHE / ATFHEHE T -

(3) wdifesw ane1 / wHfiee

(4) st / smfey

(5) 3 e

TS gy % W srmferRe e

mﬁaﬂﬁﬁm:

A. FTh! ST & Bt R |

B. ¥ ImaR W Hiewm ik ivfiftem &
R B 2 |

C. 3 g ys uitfeufemt #f wd <t
g

= fou T faepedt %1 3w @ gY W

IT T =TI T

(1) SAATER |

(2) ASRC I @& & |

(3) B3RCATad & |

(4) A B3RCwmfiwdd

(5) i S

q R I i e R P ————

17.

18.

19.

The Winkler test of determining

.dissolved oxygen in water sample

involves

(1) lodometric titration

(2) Complexometric titration
(3) Potentiometric titration
(4) Oxygen probe based
measurement
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. CFC-11, N,O, CH, @1 CO, § & ws& | 20. Among CFC-11, N,O, CH, and CO,,
%7 BiaTe garar afd 319 aret 19 3 select the gas having least
(1) CH (2) CO greenhouse efficiency per molecule
2 - (1) CH, (2) Co,
(3) CFC-11 (4) N,O
: i (3) CFC-11 (4) N,O
(5) (5) Question not attempted
21. frfafed & @ %9 &1 97 N9 TG | 21, Which of the following air pollutants
SR g SeE F9 & I foRam S is directly produced by soil bacteria ?
27 (1) Isoprene
(1) 3”?” L (2) Nitric oxide
(2) < (3) Sulphur dioxide
(3) TH STEIATHITEE
(4) Limonene
(4) T
(5) 3w (5) Question not attempted
22, i 3T A TG YS 7 22. Soil enriched in organic content is
(1) =g (2) die (1) Sand (2) Peat
(3) hfrre (4) et (3) Cambisols (4) Clay
(5) R T (5) Question not attempted
23. omfafea fowwesfia A & W *1 | 23. Predict the name of the following
HIHA™ TR heterocyclic compound :
N§|/O N_§I/O
Q/N\) &/N\)
(1) 3 [2, 1 - b] AT (1) Imidazo [2, 1 — b] oxazole

(2) 3 [1, 2 - b] ARSI | (2) Imidazo [1, 2 — b] oxazole
(3) SATRdSitet [2, 3 - b] Ffassie | (3) Oxazolo[2, 3~ b] imidazole
(4) eI [3, 2 — b] FfSs | (4) Oxazolo [3, 2 - b] imidazole
(5) g S |

l

l

24, 3R o ¥ Bkl oI HhINd FH &

(5) Question not attempted

24. Which of the following substances is

fore fFreferfn & & fpe ared 1 g used for the removal of phosphates
LIS - from waste water ?
(1) wowieh It (2) e Hlee - by (1) Sulphuric acid(2) Table salt
(3) WA (4) = | (3) Methane  (4) Lime
(5) Iriied 9w | (5) Question not attempted
(= B 8 21
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25.

26.

27.

28.

21

freafafga g fawmesfie @i & § 25.
IUPAC A T 37JH & ST

Lo

(1) 1 - SN [4.5]SF -4 -39
(2) 1— AT [5.4] SH -4 -
9-%

9-%

(3) 6 — SATFATTS [4.5] S —
(4) 6 — ST [5.4] 3 —
(5) 3T Fe

Il 3 H1 IUPAC 18
(1) SrATs® 3T

(2) SIATEH A

(3) HATEH I

(4) TFEATEH 3T

(5) argafa s

Trefefea femshra (sTsamaett) Nfies w1
TE IUPAC A 2 :

CHs,

(1) 7 —ARramgaER= [2, 2, 1] 3<A
(2) 1 -—TAfreraTEaTET [2, 1, 2] A
(3) 1 -—AfcreTgETET [3, 2, 1] 8= |
(4) 7 —frereTsaTET [3, 2, 1] 8=A ;
(5) Irgxiia weH < !

|

l

26.

27,

frfafea 3 & SR S T @ T
ifrs 2 : ,
(1) Hief= |
(2) 1, 2-TFETATREEH
(3) 1, 2, 5-TFATATHIEHIA &
(4) 1,2, 6-ATFaTSRYUEN - |
(5) ARG T |

9

28.

Predict the IUPAC name of following
spiro heterocyclic compound :

C X
(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



u_x

29.

30.

31.

fF=fefaa wEfas dAfte %1 IUPAC I8

2

OMe

Cl

CH;
(1) 6 — AR — 4 — A TfEra
(2) 2 —FAR — 4 — Ay ThETa
(3) 3 — AR — 4 — Torefiereft <fege
(4) 3 - TR — 6 — frTerht RIS

frfaRaa wefes s <1 @8 IUPAC
Ei k-

(1) 3—-R@-1,1-
G IRREIEEIRERE]

(2) 1-"R@-3,3-
SIEE DRI RITE ST

3) 1,1-SEaR@E -3 -
TRyerTgFAR

4) 3,3 -sEAkE -
UBLEIEESIEE ]

5) Irgaia T

frfafad St w1 IUPAC T &

CHy— C—CH, — CH, — CH, - (|: OH
II |

29.

30.

31.

The IUPAC name of following
organic compound is :
OMe

CI

CH,
6 — Chloro — 4 — Methyl anisole
2 — Chloro — 4 — Methyl anisole
3 — Chloro — 4 — Methoxy toluene
3 — Methyl — 6 — Methoxy
chlorobenzene
(5) Question not attempted

(1)
(2)
(3)
(4)

The corréct IUPAC 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

The IUPAC

compound is :

CH;-C-CH,-CH, CH - C-0OH
|| II

name of following

(1) 6- Carboxyhexan—z one

(2) 5 - Oxohexanoic acid

(3) 5 - Ketohexanoic acid

(4) Hexane -5 —on -1 - oic acid
(5) Question not attempted

21



32.

33.

34.

21

CH,

(4) 2,3 -sEAfE -4 -
TSR 1.1.0] ST
(5) Jrgaftd ST

2 — =g whafss gameatemi (R) - (=)
-2 — A 3 (S) - (+) - 2 -
ST & T gy =1 fafire wpfw +6.76
2 1A% (S) - (+) - 2 - AW F
wifesiiE ' A g TR w1 e
U +13.52 &, @ 3 firmor & R (S)
- (+) - 2 — FE@ h GRNARE
it = Eft 7

(1) 25% (2) 50%
3) 75% (4) 100%
(5) e e

Fr=fafga @i =1 IUPAC T 2 -

(1) ©5A[4.5[eH
(2) w5418
(3) TU[4.5FR
(4) SU[5.4FRA
(5) 3G T

g

TN T a8 WS LS., WLNMAIS TS ALt S Tt T TR

11

32.

33.

The correct IUPAC name for the
CH,

structure is
: CHs

(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

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

IUPAC 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

. s



35.

36.

AT & gedr favemm & SR A

fr=ferfaa st w fomm Hifve

A. HHl GETU gEE FH R Fa1 2 |

B. 3Mefi-FHl GEIY TH HHA T
HEYUT 8, SN HEl FEYUT TR AT
Hep1 TEqur % s R B R |

C. SEUH-1hI G GHIEIS! FhTIThH
afsra g |

= few 7y ferpedt 1 ST H BT wE
I BT T3 hIfT ;

(1) SaTAATHR |

(2) ST BT R |

(3) FaA CHAR |

(4) B3R CQA @ |

(5) I S

frafaRaa et 3R gafta Al W
ﬁi‘l’(ﬁﬁ:’l'q:

CHj3 CHj
H—t—C/ C/—+———H
Cle—"1T"—H He—=T=o=—CI

CH, CHs;

(l)CH3 (I(I‘,)H:;

Gl CI
Ci CI— H
CH, CHs
(i (V)
FYT

A. | 3 || wfefeis gamEE E |

B. Il 3 |Il faafe awmags § |

C. Il 3R |V wfafes games g |

2 few e fyeredt %1 ST A gC TG
I T = I ;

(1) FaTATE 2 |

(2) AIRBEHI &I B |

(3) BaRCemiadi g |

(4) A, BarCcmfiimdi |

(5) IR I

12

35.

36.

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, CHg
H——t—C/ C/I———H
Cl—t—H H—F—CI
CH; CH,
() ()
CHs CH3
H Gl G H
H Gl 0
CHg CHs
(ny (V)
Statements :

A. |and Il are enantiomers.

B. Il and lll are diastereomers.

C. Il and |V 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.

38.

39.

21

TEaARed % A ¥ O fywmaet
(wrg) iR wfm sraRafRstl 6t g
A B

(122 (2) 4,2
3) 2,4 (4) 4,4
(5) IrgaiRd Fe
siifaRaa A & fta 51 & faw
R/S-gdehar ffés fifs :
COOH
HzN\E/H
Hoi"é“tH
CHs
(1) 28, 3S
(2) 28, 3R
(3) 2R, 3R
(4) 2R, 3S
(5) i S
A= for o et #§ o fifdE F0 %
1T E 1 Z Geha 1 STANT i :
Br CH; CI CH
Yesgh = eiel &
Cl H H Br
(i) (if)
Cl H
\C=C/
Br/ ClI
(iii)

(1) (i) - Z; (ii) - E; (i) - Z
(2) (i) - E; (i) = Z; (i) - E
(3) (i) - Z; (ii) - E; (i) — E
(4) (i) —E; (i) - E; (iii)— Z

(5) IrguiE SE

.. TR " LR TR " ARG W AR TS WA

13

37.

38.

39.

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 :

COOH
HzN\E/H
el
HO®” ¢ wH -
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 :

= \C =C 4
L SN i

Br Ci

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

916421 2 2



40.

41.

T % HIET-HIe Thdt 99 o TR AR
U % SR fRuferst St aftadHi @
Feftrg smfefaa sm@ W femm hifsg |
3 AN |, 1| 3R 111 w7 = fafer=
Tt wHTETE # |

AE AE = 3 foretl et/ At
oo GNGEST
T
e —
feafafea i a s TT A Tea 8 ?

(1) | 3111 wfira s&dt gt
TeRfa s # |

(2) 7O St 3 foreit Fard wfa et 2 |

(3) 13RI, |1 6 gorm | 3feren wemht
gt gHTEEEt # |

(4) 1l 1 T TR W ol &
FROTE |

(5) g 5w EE
freferfiga weifves difies & et H=
%1 8 R/S-ThaT B ;

CHO
H—t——OH
H——OH

CH,OH

(1) 2R, 3R (2) 28, 3S
(3) 2R, 3S (4) 28, 3R
(5) rgaia e

14

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

ethane in this diagram.
Il

5 > AE AE = 3 kcal/mol
i R AR N
S8l | [}

Rotation—

Which of the following statements is

incorrect ?
(1) I and Il represent eclipsed
conformations.

(2) Torsional energy is 3 kcal/mol.

(3) I and Il are more stable
conformations than IlI.

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

(5) Question not attempted

41. The correct R/S notation of chiral
centers in the following organic
compound is :

l

l

I CHO

| H OH
g H=—t=—70H
|

|

|

|

CH,OH
(1) 2R, 3R (2) 28,38
(3) 2R, 3S (4) 28, 3R

(5) Question not attempted
21



42.

43.

21

e

._.(2_) ;
(3) 3 (4) 4

(5) g FeA

fortft Toeh & BTSSRI — SR

% ar 1 smfafad s R fomm Fifvng

A. S0F 3R gEgieH anfefeie fgeg
% THM Hefeh T IEd § |

B. g UA-HTehHIehith SATIT=ITd o a1
fosy W & T e TehA B
ToshiaTel H et e & |

C. TEUfhersA 1 Hafid Tehlaiel 0
Fad FEGS TEES HT ST
T g uiEfdd femam a2 |

= few 7w ferhedt o1 ST i gC wE
TR T T3 HINT ;

(1) FITATER |

(2) ASRBEAIH&l £ | E

(3) BaRC i wdl § |

(4) A B3IRCmfradi |

(5) T =

CCl, & Br, %I 3w Hd g¢ foue-2-
S T IR CaT &

(1) %5 (2R, 3S) - 2, 3 — SEFHEA
(2) (2R, 3S) - 2, 3 — ST A

(2S, 3R) -2, 3 — SESHESA H |
Uyferes Tz

(3) (2R, 3R) @ (2S, 3S) —
mﬁﬁw@qwiﬁmﬁw

(4) et (28, 3S) - 2, 3 — STESHISA

(5) IrgaRa T

44
|
i
i
|
!
|
= |
|
|
|

15

42,

43.

How many chiral centers are present

in the anti- mﬂammatory agent
ibuprofen ? - ' ;
(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 CCl, 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

Only (2S, 38)-2,3 -

- dibromobutane

(5) Question not attempted

(4)



45. Trafafega fufen & g@ I@” &

FTHT TS :
OH

NO2 (i) NaOH -
(i) CHy—CH,~CH,—CH,—1
O - CH, — CHy - CHy — CH,

NO,

(1)
CH3

B CH CH2—CH3

CH, — CH, — CH, — CHj

OH
@’”c’

HaC — CH — CH, — CH,4

5) IgaRa T

16

45. Predict the major product of the
following reaction : -

OH

NO2z (i) NaOH :
(i) CHy—CH,— CH,—~CH,~1
ol CH2—CH2 CH, ~CHj

3
0= CH CH, - CH,

CHy - CH, -

Chy

OH
@/NOZ

HsC — CH - CH, — CHj

CH,

(56) Question not attempted

21



46.

47.

21

frfafaa s /Al § TRHEE 9
iR Y AT T R
NO3, SO, BF,, HS™, C,H;0",
(CH,);N, CI®
(1) 4,3
2) 3,4
(3) 5,2 E
4) 2,5
(5) reiied e
smferiaa st 3k gafa S
ﬁaﬂﬁﬁq-
T, + KBr
=33°C

A. aqﬁ%m freim-am frfafy &
ey T et |

B. 3@ fufen #® e weedl
gy srcafies s EaT ? |

C. fuEmgEs mwedi &t @@ #
wivii fepfer St 2 |

= fow e faspedt 1 ST XA g wE

IO BT T I ;

(1) FTAATER |

(2) $IABEAR |

(3) AsBaRiadi €|

4) A BaRCmftadi g |

(5) 3T ¥

[N ————————— PR

17

46.

47.

Among following molecules/ions, the
number of electrophiles and
nucleophiles are respectively :

NO?, 80,, BF;, HS™, C,H,0",
(CH,),N, CP®

(1) 4,3

(2) 3,4

(3) 5,2

4) 2,5

(5) Question not attempted

Consider the following reaction and

- related statements :

Reaction :

_KNH,

—33 °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, Band C all are correct.
(5) Question not attempted



48.

49,

FYT — A : FAETA T % TE T J$
Tfeshel ¥ % C-H &9 & o-3oiagH
% fereerrientor 1 srfaegma #ad € |

FY7 — B : Afagm Th IR e
21

qﬁﬁm%

(1) FFATBIHI TAE |
(2) U AFAR, oifed B 3T R |

(3) FUHA FAI R, APIB AR |
(4) S AT B IHI A | |

(5) IFid T EE

Fefeiad wEifFafes 3=l $I, IFF
A IS & Hd HH I SIS hifTT :
COOH COOH
@/CH3 @NO
(1 (I
COOH
COOH @
@ ) N02
(1) (IV)
(D IV>l=>1>|

2) IV>1>11> |
@) M>1>1>1V
@) 11>1V>Ill>1

(5) rgaRa s

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

(4)

(5)

correct.

Statements A and B both are
incorrect.

Question not attempted

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

COOH
CH,

COOH
NO,

(1) (I

COOH
COOH

NOZ : N02

(1) (IV)
(1) IV>1l> 111>
(2) IvV>11>11>1
(3) W>1>I1>1v
4) n>1Iv=>Il=>1
(5) Question not attempted
21



50.

51.

52,

21

1S S B @ B AL B I T
(ehifeesrse) o aiec foman ST ot 2
(1) ShIeT-3hTae Yeehetientur SATTsRAT
(2) Yeeiar wu= iR

(3) TEmR-dimm safufsran

(4) TTHAH STRwTSS JAffsRa

(5) ST S

msﬁq%ézﬁﬁmm%:

(1) foeie Trsda o ArEgem WY sp?
THAE |

(2) fowre TEEA o e gt 2° Tl
el

(3) A g 3rUEr &R ISRA a-
T srfifrnat g ST 8 2 |

(4) e A5 =1 HATHR @ Fal € |

(5) Irgaia T

FU7 — A : FACHEE B ogedr d
FrffeRor wga STET A BT R |
Fo7 — B : gk I 3 sifig ®
fifter it gt FEgiom i g
F wrafien grEeie i Tfewfid
6 5gd A WA R |

(1) FH AR B TR |

(2) AT R, BaEER |

(3) AHER, BEAR |

(4) U A 3R B I 3 E £ |

(5) e SR

|
|
|
|
|
|
|
|
|
|
|

50.

51.

EX

19

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.

Singlet nitrene undergoes o
insertion to give 2° amines.

Nitrenes can be generated by
thermal or base catalysed
o~elimination reactions.

Shape of singlet nitrene is linear.
Question not attempted

Statement — 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) Aistrue, B is false.

(3) Ais false, B is true.

(4) Both statements A and B are
false.

(5) Question not attempted



53.

54.

Frafafaa sififsran & s 9@ g7 3@ | 53.
T STFAT TFTIET :
0 0
7\ /\
£ o \ TNaCO;
40 °C
@)
LA VAN
H
0]
e ///\\v/)k\\
HO H
0
(3) HO H
HO OH
O
o AN\
(5) 3Tt SR
mﬁ%mﬁmﬁaﬁwﬁm%lﬂ
Hed 3 § SFFeId ST : :
HC=C" HC-CH; H,C=CH |
) () (1) [
2 fow o feemedt #1 ST F@ g |
I T T HIT |
@ Ismsn @ s> |
@) H>M>1 (@) m>n>l |
(5) I S ;
20

Predict the major product formed in
following reaction :

(0] (0]
3
3 Dil. Na,CO
Il. Na
H H H 23y
40 °C
(@)
(1) \/\
H

(5) Question not attempted

Arrange the following carbanions in
decreasing order of their basicity :

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

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

(1) 1>1=>1 (2) 1=>1=>1l
(3) HH>1>| 4) m>1>1
(5) Question not attempted

21



55 sruferfaa rfifran %1 g 3R © -

COOEt
/\ >< 0 , 2
m)H<DGM'ammn)

COOEt

5) AT TR

56. frafafga sifufsen & g@@ I© W1
HAAHE =Y :

W (i) Me,SICN
3 (i) LDA
(iii) Ph— CO — Me
(iv) H,0
(LDA = =ifrm srgamsamiieass)
0] Ph
(1)
Ph HO Me
0] Ph
Ph H OH
0] H
(3) > 7< _Ph
Ph H
OH
Fiis o)
(4) pn >
Ph
(5) IFaRa e

21

S ————————— it

21

55. The major product of the following
reaction IS

/\ ><COOEt i) Zn .
(ii) HLO ( Hydrolysns)

(1)

COOEt

Ig

@)
COOEt

OH

(3)

)

COOEt

OH
(4)

i

COOH
(5) Question not attempted

56. Predict the major product of the

following reaction :
(i) MesSICN 5

Ph—CHO s
; (iii) Ph — CO — Me
EE (iv) H,0

(LDA = Lithium Diisopropylamide)

0 Ph
(1)
Ph HO Me
0 Ph
(2)
Ph H OH
o) H
(3) Ph
Ph H
OH
o}
4) p
Ph

(5) Question not attempted



57.

58.

femfRer TEs I@ AvERd 89 W
2-AR-2- g < @ S faedw W
2-0fe-2-sgdT < ? | q® iR
FHEATd &

(1) foeTeier fmTeTe qAfd=me

(2) A gATI=E

(3) IR BETEA YA

(4) fafen fd=ma

(5) 3T S

frfeftaa et -faampiena qfd=m
& I B

CH, CgH,
b
CHy —C —C —COOC,fy £t
OH OH
i
C6H5

(1) CH3——(|fm(|3 — COOC,H;
O CH,

CH,

I
(2) CH, _c|: = cle — COOC,H,

CgHs OH

CH,
I

(3) CH, _cl: e II — COOC,Hs
CqHs O

|
4) CH3—(|3— C—=CH:

COOC,H,

(5) I %

22

57.

58.

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

This reaction is known as

(1) Pinacol-pinacolone rearrangement
(2) Beckmann rearrangement

(3) Wagner Meerwein rearrangement
(4) Wittig rearrangement

(56) Question not attempted

In the following pinacol-pinacolone
rearrangement, the major product is
.. sl

CH,—C —C — COOC,H; T Product

el
OH OH

C6H5
I
(1) CH, —ﬁ _? — COOC,H;,
O CH,

CH,
(2) CH, _cI: — CH—COOC,H,
(I:6H5 cI>|-|
CH,
(3) CH3—(I3 — C —COOC,H;,
kil
CH; O
(4) CH3—CI:-—— II — CgHs
cI:oocsz

(5) Question not attempted
21



59. frfafiaa sffFms3ac?:

[I |l + (CH,C0),0
07" TNGHO

CH,COONa

&

0] CH=CH - COOH

\o: \CH = CH — COOH

|l |
0~ NCH = CH - COCH;

N
7

(1)

(2)

(4)
™ 0" "\CH, - CH, - CHO

(5) g A

60.

(1) KH/THF

EtO,C(CH,),CO,Et

Iulie AR H A R

449

(2) Hs0*

(1)

COOEt

21

L4

N
w

RS TAERL S WLLRR DS TAROLES WALKAIRDS THANBOLANGS N A0S TPARILIRS IR TS AR WS

59. Product of the following reaction is

“ ” + (CH,C0),0
0 CHO

CH,COONa

7

m |l |
0/\CH =CH-COOH

/_.

(2)

s

0 \CH =CH-COOH

(3) |
07" NCH=CH - COCHs

\o: NCH, - CH, — CHO

(5) Question not attempted

{

(4)

(1) KH/THF
(2) HyO*

In the above 'reaction Ais

/0

60.

Et0,C(CH,),CO,Et

(1)

()

EtOOC COOEt

0]
o

3)

=
(4) COOEt

(5) Question not attempted



61.

62.

63.

KCN, DMF
o )-co CN.DHE

OH

0 )
(sl Y18
——————

Iuder SAffsha SgrE R
(1) =R faferm srtefism
(2) e A
(3) frmirewht gAfd=md
(4) ufha arffsran
(5) e S
CH, = 6 e A 0220
(IR Y “" 6''5 (2) H,0
:N — OH
HO .~ CeHs oo
[ SR
:N—CeHs
/Cs Hg

NH CgHs

61.

62.

63.

KCN, D
Me—@—CHO Mi,)

(I)H
- b
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
é CF,CO3H éo
_—

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,SO,
CHy— C—CHy ——

Il (2) H,O

:N — OH
Ho\c/ CeHs rearranges
I ?
:N- C6H5
C.H

Ll
O—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. Frefefan Afw 1A, 2 64. ) of following compound is :
(1) 293 nm (2) 273 nm (1) 293 nm (2) 273 nm
(3) 313 nm (4) 303 nm (3) 313 nm (4) 303 nm
(5) TNd T (5) Question not attempted
65. smfufgd afifFn % we@ Sare &1 | 65. Predict the main product of the
HIAH TR following reaction :
C/ C/
N
_| pncheN _] PnchaCN
C/ N NaNH2 : Cl N NaNH2 :
CN CN
(IDHPh (':HPh
(1) AN (1) =
Cl/ N/ Cl N/
CN CN
HPh CHPh
o S
2 ~ 7 =
Ph(I:H N <) Ph(|3H N
CN CN
) m ! m
3
PhCH N7 % S PhCH NG
CN i CN
CN ! CN
CHPh | Suph
-
HoN N % H,N N/
(5) JrTNd T | (5) Question not attempted
21 25 =



66.

67.

ﬁ%‘ﬁTﬂé:ﬁﬂﬁxm'ﬂ X 3R Y H
T T

66.

R o0

Identify ‘X’ and ‘Y’ in the reaction
given below :

N
: ; i (i) BuLi_, (i) ICH,CH,I
d o MC0; * Do
(iii) Bu* Li 3 (i) Bu* Li
3 N Rpie N\ X = \ L';Y=m
(1) X mLI,Y ml (1) hll | !}l I
COOLi Ill COOLi H
2 \ IV = N\ = N S vE N\
o Q0 Q0 ©f>©f>
coou = CH = CH2 COOLi  I-CH;-CH;
. \ e N = N-cooLi; Y N
0Ly B | o OGO
Ll I
(4) X_®LI Y-ml (4) X= @—Lu Y= \ I
N
COOL| éOOH COOL| COOH
(5) TG geH (5) Question not attempted
oA (A) 3R ®WW (R) % &9 H | 67. Consider the following statements
fufea frmfefga wemt w femm i : marked as Assertion (A) and Reason (R):
375 (A) : UTE0H T WA AMH § | Assertion (A) : Pyrene is an aromatic
- el oA compound.
W%R)H@[ 163 lq'ré (m) Reason (R) : The total number of
; pi(r) electrons in pyrene is 16.
:ﬁ;zq;i . W‘%:&q%& } Select the correct answer using the
i : . options given below :
(1) (A) 3R (R) I =ffrma &9 & 77 | (1) Both (A) and (R) are individually
271 (R), (A) 1 T& T ¢ | g true and (R) is the correct
A) 3R (R) 3F1 =afemma &9 & ac | explanation of (A).
= éw (R() )(A) e e (2) Both (A) and (R) are individually
2 : % trueI an(tj‘ (R)fi(sA)not the correct
explanation of (A).
(3) (R) &2, AfpT (A) 3 R | ; (3) (R)is true, but (A) is false.
(4) (A) T8, Tl (R) 3@ 2 | | (4) (A)is true, but (R) is false.
(5) IrgaRd y l (5) Question not attempted
26 21



68.

69.

70.

21

frafafga sifufsran & g e X 1
ITHAH T ;

g /

(2) wRf=
(3) sTEEESIARA

v o
(i o, .

- (4) TTEETSGICIEH

(5) IrFaiRa S

frafafes sfufren & g 3ar it
UEIH SHITT :

f § PhCOC!
CS) SnCl4
(1) @—COPh
s
COPh
(2) (CSDS
(3) Phoc/@\copn

PhOC COPh
(4) ZQS

S

(5) it 5=

fm d 8 wd-wifs vy =
q%ﬁ'lﬁQ:

IX!

s

(1) wgef= (2) F=TEAR
(3) AR (4) AEFASIISTEA
(5) e S

"

I
|
|
|
|
|
|
I
l
l
|
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69.

70.

Predict the major product X' in the
following reaction :

e
(1) Phenanthrene
(2) Anthracene
3)
(4)
(5)

Mhv

(ii) o,

Dihydrophenanthrene
Dihydroanthracene
Question not attempted

Predict the major product of the
following reaction :
PhCOC!

( CSDB SnCli,
o (Do
S
COPh
2) (95
©) Phoc/@\coph

PhOC COPh
(4) ZOS

S
(56) Question not attempted

ixl‘

Identify the anti-aromatic species
from the following :

(1) Azulene

(2) Heptalene

(3) Naphthalene

(4) Cyclobutadiene

(5) Question not attempted



71.

i

72.

73.

TR gesh e (NMR)

WHIEHAT & IR # IWfeigd HeAT |

femm hifs

A. NMR &®1 @ &= & fau

Wedtomafy & 1 fafswit &1 swim

ERIEEICIER

B. NMR @& # R $i sghi 4
Faa 3] Wk w=@ E, fig
R geEE 89 A wmed W
et € 1

C. T it it kg =shor Fiew
@ (1) % &t 7, 398 THEEE
AR AR ST v aar g |

= few u ferpedt 1 SwiT i BT wE

TR T F51 i ;

(1) STAATER |

(2) ARBIiad £ |

(3) ARC I ai & |

(4) A BalRCcaftadi g |

(5) Srgaia T

ThATe 3T o ToTT Ahctwel gafe=md
TRUMTEEY g B aTet AAfrenafies
TSI Tegel ARG m/z 99 W 9T gt

2) 129
(4) 172

Affee= &% 1H — NMR @ega & 3 814
a1t et / el < g 8/

(1) ) &

(3) = (4) =R

(5) Jrgaia s

71.

72,

|
|
|
|
% 73.
|
|
|
|
|
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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

21



75.

@) =98 k, Ky (A
(5) It e

e arfufsranati it i & Fruko § w=ht

& varrg fafty 3 wro STt Torerd &

(2) A3RC
(3) A, B3RD

(4) A, C3RD
(5) g SR

. A S TS RIS TS WAL S TALIILS TR Wi —. L

74.

75.

The rate equation for ‘A’ in the
following parallel chemical reaction
is

Reaction —

K4
A—>B

\Kz‘

C
(1) <Al (K1 +Ky) [A]

2 Al Kz A
@) SAl. K1 2 A

@) =Bk, k) Al

(5) Questlon 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 oAt o drgar & @y

77.

Afpaa i § Thadd w SeE-gE
i Frm g I w8 | a8 8

(1) log f=0.51 22/

(2) —log f=0.51Z2/u

(3) —log u=0.51 22+

(4) log p=0.51 Z24[f E

(5) e I

BT (A) : 53 I fqems g
ot TR & Wew <Al H1 A
e gHEaid 91 fear s g 3
-C A1 0 M- e e M e e
HEA 2 |

R (R) : faemaes & w9 o ga s §
il T < Hifesh 3 NH, & qofa:
FAfToRa 0 NH, T € |

(1) (A) 3R (R) 3Fi =l 9 & 7
B3R (R), (A) 1 TE T § |

(2) (A) 3R (R) GHI =AfeRTTa €9 & T
g 3R (R), (A) &1 9t e T&
2

(3) (A)¥ R, A (R) 3@ § |

(4) (R) &R, oifeh (A) 38 R |

(5) gt e

|
|
|
|
|
|
|
|

76. At 25 °C, the variation of activity

77.

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

(1) log f=0.51 22/
(2) —log f=0.51Z2+[u
(3) —log = 0.51 22+
(4) log = 0.512Z2+[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 NHZ.

(1) Both (A) and (R) are individually
true (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.

and

(5) Question not attempted




78.

79.

80.

frafafes & & ®F @ aiw qq 91g
urd-ga e foemm e @ w&
ST & 7

(1) Be (2) Mg
(3) Ca (4) Sr
(5) 3T S

za it § fafafea & @ w9 @t
aFfufrn & # B TEl T-ER
SerEe il % FgET R ¢

(1) KNH, + NH,I— KI + 2NH,
(2) Cl, + 2NH; —s NH,C/ + NH,CI

(3) 5Sg + 16NHy —> 4S,N- + 457"

+ 12NHZ
(4) POCI, + 6NH; —> OP(NH,), +
3NH,CI
(5) FgRa I
st @1 A Reiem 20, — 30,
Traterfga feranfaf 1 oo =T 2
(8] o O, + O s areg E
0+ 03—>K1 20, i
31 foem 2 T
_K[0] _K[O,P?
)R e "=K,[0,]
: KK [Og]? _K4K[Og]
(3) iy [02] s [02]2
(5) 3T w=A

T TIIS W A—S TAABSS TTUARAISS TIASISS NS TS TSR T iabm—. T

78.

79.

80.

Which of the following alkali earth
metals does not form metal-liquid
ammonia solutions readily ?

(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- + 482"
+ 12NH;,

(4) POCI, + 6NH; —> OP(NH,), +
3NH,CI

(5) Question not attempted

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

following mechanism :

K
O;==0,+0 fastequilibrium

K
O+ 03—1-> 202 slow

The expression for the rate law is

_K,[0] _KI[O,P
W= "oy ) o))

KK [0 KK [O,]
() r= [0,] ()t S [0,

(5) Question not attempted



81.

82.

83.

frafafes & @ 68 +er s =& o
Sl 8 ?

(1) OH-

(2) RO-

(3) CN-

(4) NOj

(5) Irgaftd S
frafofea & & forat wg 3t W T 2
(1) Cu?*

(2) Li*

(3) Na*

4) K

(5) At v

foreft Tmmen SSifa srfufran % fore =fe
HeHE WA, AIghierE R (K,,) A
o § Fga 3rferes & St rffear am
TR T IHTE BN ?

|
(1) ST HHgE AT & HHTIUTA BT | ;
@) vz % s |

R | |
(3) = I & T | %
(4) ¥ HewRe wrgr W AT T |
(5) FITRA = }

32

81.

82.

83.

Which of the following is not

~ considered a hard base ?

(1) OH-
(2) RO-
(3) CN-
(4) NO;

(5) Question not attempted

Which of the following is considered
as soft acid ?

(1) Cu*
) Li*
(3) Na*
(4) K*

(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;,) ?

(1) Rate will be proportional to
substrate concentration.

(2) Rate will be inversely
proportional to substrate
concentration. -

(3) Rate will become zero.

(4) Rate will be independent to the
substrate concentration.

(5) Question not attempted




84.

85.

86.

25 °C @9 W NaC! % Tt 0.04 Hiee
St foe= & fo amer |fsmrar e
T T, log,q 1, LAl

(1) ©)0.1018- . -

(2) (-)0.509

(3) (-)1.018

(4) (-)0.0509

(5) 3Ty

frafafea & aifufran g9 @ 3@ &
A aTEH 5 1 WH 25 °C W 0.6753
dIce 8 | U Ga ol giedd (AG)
T R ERT ?

5
Cd) + 2AgCl, + ag — CdCl, 5
H,O(sat.) + 2Ag(s)

(1) 130.33 kJ
(2) -130.33 kJ
(3) 65.16 kJ

(4) —65.16 kJ

(5) Irguid ¥

3T S i pH Treferiaa wfiestor 61
IR a3 T Y e R

(1) pH= pKa—logm%

[37=A]

(2) pH = pKa-log,, (o

(3) pH=-log,, [H*]

(4) pH = pXa + log,, ([37%] - [&/=])

(5) Irgdid =

84.

85.

| 8.

33

The value of logarithm of mean
activity coefficient, log,, v+, for an

aqueous solution of 0.04 molal NaC/
at 25 °C would be :

(1) (-)0.1018

(2) (-)0.509

(3) (-)1.018

(4) (-)0.0509

(5) Question not attempted

The EMF of a cell having the
following cell reaction is 0.6753 V at
25 °C. What will be the value of its
free energy change (AG) ?

Cd(s) + 2AgCl(s) +ag —> CdClz-g
H,O(sat.) + 2Ag(s)

(1) 130.33 kJ

(2) -130.33 kJ

(3) 65.16 kJ

(4) —-65.16 kJ

(5) Question not attempted

The pH of an acidic buffer is

determined by using following
equation :
o [salt]
(1) pH=pKa—logy, [acid]
[acid]

(2) pH=pMa- log4 [salf]

(3) pH =-log,q [H']
(4) pH = pKa + log,, ([acid] - [salt])

(5) Question not attempted
n]



87. TISSIH-HTHISH 249 8e1 § 319= ord

88.

89.

- (5) IgHiE w¥

Ter srfirfran o grar 2

(1) H* 371 &1 391 27 |
(2) OH~ AT 1 I&= &M |
(3) H, & =1 3= & |

(4) O, 4 =1 39 B |

feu T a4 & "e fawa E° Y Mo
Hife:

Zn, Zn*2 (1M) | I(1M), Cul; Cu

Ife aref e arffspan s fave & oy &
Zn2+(aq) =12Zn, E;, =-0.76 V

CUI & ee “_‘;‘)‘ CU(S) o I_(aq)

E, =+0.17 V

feafofeada s e e g ?
i UHgEA AR K, FARR |
i, pia, 14 ¥ 3 B, @ e |
ﬁwﬁ%ﬁﬁm@mm{
BT g | |
ii. 3R pKa, 14 & s &1, @ A |
Wﬁwﬁm%mﬁm;
I
!
!
|

BATE |
(1) i iii
(3) e i
5) Fdia I

) iTii

(4) o iii E
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87.

88.

89.

In  hydrogen-oxygen fuel cell,
reduction half cell reaction involves

(1) Generation of H* ions.
(2) Generation of OH" ions.
(3) Generation of H, gas.
(4) Generation of O, gas.

(5) Question not attempted

Calculate the standard potential E°
of the cell given : ,

Zn, Zn*2 (1M) | I"(1M), Cul; Cu
If Half Cell reaction with potential are

Zn? (aq) = 2N Eg=-0.76V
Cul + e° = Cug + L

E, =+0.17 V
(1) +0.59 V
(2) -0.59 V
(3) -0.93V
(4) +0.93V

(5) Question not attempted

Which of the following statements
are correct ?

i. A weak acid has lower value Ky

i. If the pKa is greater than 14, the
compound is a strong acid in
aqueous solution.

i. If pKa is greater than 14, the
compound is ineffective as an
acid in aqueous solution.

(1) iandiii (2) iandii
(3) onlyii (4) only iii
(5) Question not attempted
21




90. 25 °C dY W I ST =0T el Teh

91.

92.

21

2t et % AT S TTEh a1 A
1.10 Jiee 2 | A rffsran 1 am=maeen
o= grm

(1) 1.585x 1039 (2) 1.585 x 1038
(3) 1.585x 1037 (4) 1.585 x 1036

(5) I Sre

If¢ wh foga vt stk [Ox. +
ne” — Red.] § atfefida qur ru=fa
witsfisr 1 wrEareti &1 U [Ox.] /

[Red.], €23 :

[Ox.]

[Red.] = ©°
o, E—E_ 1A F1 8 ?
W @
(3) 3or @) gt
(5) g T
Aeriell 8 % fou efeReg d a s o
HYT G TR B 7

(1) Zn 9= %41 T4 MnO, TIE
FE FATE |

(2) heite W FfufHan § MnO, + NH; +
&~ — MnO(OH) + NH,

(3) Mn hi ATeRfTeRToT 3o/ +4 9 +3
gfafdd Bt 2 |

(4) frfr & = g s zn2t %
Yy AT W ™ dgw
[Zn(NH,),]?* SATt 2 |

(5) ITITHA

|
|
I
l
i
l
l
|
|
|
|
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90. The standard EMF of a Daniel cell

91.

92.

involving transfer of two electrons is
1.10 volts at 25 °C. The equilibrium
constant for the cell reaction would
be

(1) 1.585x10%° (2) 1.585 x 1038
(3) 1.585x10%7 (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
of E - Eze” ?
2RT 2RT
1) 5 @ <F
1RT 1RT
) 27nF (4) CR20F

(5) 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,
+ NHj + 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.

94.

Frafafea & & <= @ sifafrn difem
T& (Helium burning) S&eTmdl 8 7

4o 8
(1) 28He — %Be

(2) 3He + 3He — 4He + 27H

k¥

et ¥ & o frefafaa § @

I T HY TE L 7

(1) A ¥t 9 dnaEmi ¥ 3
Rt w@a: s @ dE S
B2 |

(2) SgA-ITES A T8 YA
o g Tl arem: sl fomeh
oTel | ¥ qitaferd g 2 |

(3) T Icpuuiig fieafis o §f s
Bid & e & $uls W@ I s
BT e |

(4) 3fe forieht Sega e 9 & AW A
¥ o1 e grer & @ It § It
fem # AS-f uw vtz Bt R
aen faadia feam & oidt-=f arfirfeman
B8 |

(5) TR A

1
(3) 2He+y—>2H +H

4 2
(4) 2He +y— 22H

(5) gl S

TGS VYN 3 T RRASS TRARBSASS Y ARBOAIS TTARSLIGS TR B8 TALKEIASS TS e TrIAA 83 TrARE
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93.

94.

Which of the following reactions is
called Helium burning ?

(1) 23He —%Be

(2) 3He + 3He — #He + 2]H
(3) SHe+y—2H+ H

(4) 2He +y— 22H

(5) Question not attempted

Which of the following statement is
incorrect for Electrochemical cell ?

(1) Galvanic cell is an
electrochemical cell that
produces electricity as a result
of spontaneous reaction.

(2) Electrolytic cell is an
electrochemical cell in which a
non-spontaneous reaction is
driven by external source.

(3) A reversible galvanic
consists of two electrodes, one
act as cathode and another act
as anode.

cell

(4) If the opposing EMF is slightly
greater than that of the cell,
small current flows through the
cell in same direction and small
reaction take place in opposite
direction.

(5) Question not attempted

TEIS R e DI A O SR RARE - SephT e M o




95. T 9 Aisw [ T Hl =A@ A | § 95. Liquid drop model is capable of

qga g ? explaining the phenomenon of
(1) T Gt (1) Nuclear fusion

(2) Thvhi forgea _ (2) Nuclear fission

(3) rEh wuT=aor (3) Nuclear transformation

(4) Nuclear resonance

(4) s (5) Question not attempted
(5) T I91

96. fr=ferRed o & w17 w1 a9 Rfgw faere | 96. Find out the element which is not
S[EeTT T W & & 7 part of Uranium disintegration series.
(1) 230Th (2) 218pg (1) 230Th (2) 218pPo
(3) 08T (4) %28Ra : ()21 (4) 228Ra
(5) I yo : (5) Question not attempted

97. TamfciRaa mitehir srfifsranati 97. In the following nuclear reactions :

{ i :H+ H—> H+X+Eaf I :H+-:H—>fH+X+energy

oy
i, 2He+2He——>Y+21H+mﬁ i gHe+§’He—>Y+21H+energy
skt o 3
iii. 1D+1D—>2He+2+mf %EE i fD+$D_.._>2He+Z+energy
) S o g 5 X, Y and Z respectively are
(1) Silaf g ‘@‘ll%vl AH, =M (1) Proton, Helium, Neutron
(2) “E‘HLW, mg (2) Neutron, Proton, Helium
(3) witerg, Eiferm, =g (3) Positron, Helium, Neutron
(4) =xgiv, giferm, uitgia (4) Neutron, Helium, Positron
(5) IRy (5) Question not attempted

98. fmfafaa wt gafer Hifsw ; 98. Match the following :

|

A B 0 uifeE efe | A. 13  i. Positron emission
JmmTht (PET) | tomography

B. 28p, i, YTRiEE HE | B. 28py ii. Thyroid cancer

c. 150 iii. &g niateES ! c. %o iii. Heart pacemaker
(Heart pacemaker) | AEBIEC

s A B C | (PRl

b 000 i e ot

(@)l i E @)l A o

(3) ii i i (3) ] 1] I

@i | s oo

(5) TG v l (5) Question not attempted




99.

100.

101.

frafafea srfufrn = fem Hif :

22TAc—> Y +53He + 3 Je

Y ! TESIT |

(1) 2Au (2) 2%Po
(3) “2T 4) ?2Po
(5) T S

(4n + 3) YfeArafrg fames Soft .. X
¥ g Bt Y. W guw gl R |
X 91 Y A B

(1) T o

(2) ofEm auroe

(3) Tfam qen ferery

(4) Fegfam qen formry

(5) IrFaid w¥

e I % R A Frefiea § & W

HIHAAHE TR 7

(1) "geR IFIa w1 fogd o 2
YT B Fhd § | :

(2) TF TATHR WHAH AW A
QIS GoaH 9 $8 aw@l @
o R 6 vl @ quar |

(3) @WWW@MI
¥ ¢ 5 umeafe &1 awente |
FEHH 5o §E ¥ S A g | |

(4) 200 & i FEHH TEIT W FHeH |
T % 9 1 9ga1 AT § |

(5) gARa A E %

38

99.

100.

101.

Consider the following reaction :
seP > PSSO AE
Identify Y.
20 207
(1) ZgAu (2) “gPb
223 223
(3) “GiT! (4) “g4Po
(5) Question not attempted

(4n + 3) Radioactive disintegration
series starts from ...X... 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.

A negative packing fraction
means that the isotopic mass is
more than the mass number of
isotope.

The packing fraction beyond
mass number 200 becomes
positive and increases with
increasing mass number.

(5) Question not attempted

(©)

(4)




102,

103.

104.

Frafefga § & =8 o1 %y T fewt %
e wE A R 2

(1) T femeoni <t e, whifRen fehtart

1 BISH, TaH HH BNl 2 |

(2) T fewt wEiftas  fawmen
e wER

(3) s STt 3= e AT Bt # |
(4) 3 Shfem Sawi & o wfers B

gl
(5) TIERE e EE
TR 1 & 5 M Telig faemm &
200 mL % 39f®r@a H,SO, &1 7™ W ?
(1) 989
(2) 499
(3) 196g
(4) 98¢
(5) g s
T 0 @ v 1 7w 230Ra # et
foeres &1 AEn & @ | oferT % e 7
e Tt < o7 @ R

(1) 3.7 x 1010 feeres wfq dwve
(2) 3.7 x 108 ferere wfa Ypve
(3) 3.6 x 10° fereres ufa Sewve
(4) 3.7 x 1012 fere wfa Aepve
(5) IR T

B e e

102,

103.

104.

Which of the following statement is
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) 49¢

(3) 196¢g

(4) 98¢

(5) Question not attempted

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

of zggRa. It is defined as the amount

of a radioisotope which gives

(1) 3.7 x 100 disintegrations per
second

(2) 3.7 x 108 disintegrations per
second

(38) 3.6 x 10° disintegrations per
second

(4) 3.7 x 10'? disintegrations per
second

(5) Question not attempted



105.

106.

107.

fofiaa & & Reawr ave-a% TS
Ky[Fe(CN),] 3 & & ?

(1) NaCI (2) Na,SO,

(3) Al(SO,);  (4) AINO,),

(5) ST S

Trr=fafga 9 @ fora faeam =1 werw g
Haifrs B ?

(1) o % 90 gL' el foem
(2) %M%BOQL‘1W1%!WW
(3) :Jl;cz% 58.5 gL~ Siefig faemm =1
(4) :(I;ﬁa % 34.2 gL~ Siefig faemm =1

(5) ;Laﬂﬁﬁw EE

T frem % gey o Frefoaa suEt ®
formm Fifve

A T A (K,) T @ gefd ®
@ |

ferelt fog T T W Ky, %1 AH I
B W A9 #i g7 § e e gdt
21

foreft fou e g W K, 1 7F 3= B
wigH e Reaa = ad e |
T HUR/E

(1) HI A

(2) AdurC Mt

(3) AduTBEH

(4) A, Baur C ot

(5) i s

C.

40

A T TSRS TS T TS WSS A s T

105.

106.

107.

Which one of the following has the
same value of Van't Hoff factor as
K;[Fe(CN)g] ?

(1) NaCi/ (2) Na,SO,

(3) Aly(SO,), (4) AI(NO,),

(5) Question not attempted

Which of the following solutions has
highest osmotic pressure ?

(1) 1L of 90 gL~" aqueous solution
of glucose.

(2) 1L of 60 gL™! aqueous solution
of urea.

(3) 1L of 58.5 gL' aqueous solution
of NaClL

(4) 1L of 34.2 gL~! aqueous solution
of sucrose.
(5) Question not attempted

Consider the following statements
about Henry’s law :

A. Henry's constant (K,) depends
upon nature of the gas.
Higher the value of K, at a given

pressure, the lower is the
solubility of the gas in the liquid.

Higher the value of K, at a given

pressure, the higher is the
solubility of the gas in the liquid.

Correct statement(s) is/are :
(1) Only A

(2) BothAandC

(3) BothAand B

(4) A,BandC all

(5) Question not attempted
21




108.

109.

110.

21

foferaa 3 & = @ fiarft frsm weee
I S G AT O
(1) THRFEEETES - FTe STTHHIES

(2) TR — FARIHH

(3) S — 2o

(4) HTEARR — HTEARA

(5) I S

Ife EESElies 3 foeEm Y wigar
37% (Z=UH B) 8, d9 39 faerm
Hieran w1 gt ? (fea 2 : 59 foem @
T 1.18 gmL~"12) ?

(1) 6.0 M

(2) 120M

(3) 18.0M
(4) 24.0M

(5) a5

FAYATH AT RIS i 31 &
(1) K-'kg mol-!

(2) Kkg mol

(3) K kg mol?

(4) Kkg~! mol!

(5) e S

41

108.

109.

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) 6.0M

(2) 12.0M

(3) 18.0M

(4) 24.0M

(5) Question not attempted

. The unit of ebullioscopic constant is

(1) K-1kg mol-
(2) Kkg mol '
(3) K kg mol-?

(4) Kkg™! mol

(5) Question not attempted

e R R



144:

112.

113.

4 g TEfE ®1 16 g I H HIeH W 9R
= e wR wiowra shaw: 8
(1) 0.4,20%
(2) 0.2,20%
(3) 04, 40%
(4) 0.2,40%

(5) IR S

g

40 g foemes 3 1 g vered g oo &
T 127.5 °C 7 | G a9 HiT T
FSAT 80000 callkg 1 a1 foreid 1 STIHR
1 Am 2 (R R W foms W
FU = 127 °C, R = 2 cal K~ mol)
(1) 89

(2) 80g

(3) 209

(4) 200g

(5) Irgiia T

A % AT (e Tareg rama i Mo
HIfST | % $H 0 °C T HIeR T FHEAT
6024.6 J &

(R =8.314 JK-" mol")
(1) 1.85K kg mol"!
(2) 1.75 K kg mol-!
(3) 1.92 K kg mol~?
(4) 1.71 K kg mol!
(5) it S

!

!
I
|
|
|
|
|
l
l
|
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111.

112.

113.

Mass fraction and mass percentage
of 4 g Aspirin dissolved in 16 g of
water, respectively are

(1) 0.4, 20%
(2) 0.2,20%
(3) 0.4, 40%
(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~' mol1)

(1) 849

(2) 80g

(3) 209

(4) 2009

(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"
(2) 1.75 K kg mol~!
(3) 1.92 K kg mol"
(4) 1.71 K kg mol!

(5) Question not attempted

21




114. 200 K 991 3 917 €€ W 2 Aiet 31e i

115.

116.

% T A % SGHAUIY qUT S5 YR &
250 K 19 9g=- e Tifed feram sman 2 |
¢ R mEaT W Wer T i
30 JK-" mol! & @t feram mam wR (W)
T B ?

(1) 4500J (2) 3000 J
(3) 1500 J (4) 500J
(5) gaid ¥

iR dey g TEi & ?

o @)@
o @3

o &4

E

T

-

@ (30,166,
(5) srgaf s

100 °C W & ffEn ¥ fw AH &1
M 50 kJ/mol @1 AC, = 20 J mol-!
K12 | 200 °C W &t arfirfsran % forg
et afterd= <1 5T = T ?

(1) 30 kJ mol-"
(2) 48 kJ mol-"
(3) 52 kJ mol-1
(4) 70 kJ mol-!
(5) Fgia I

Tr—" Tr—— - T WSS WA RS VAL T T Tru——.

114. A sample of 2 moles of an ideal gas

115.

116.

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-1, what will be the work done (W) ?

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

Which of the following relations is
wrong ?

o (F),-(),
o (&) -4%)

@ (57),=(5),

(5) Question not attempted

AH for a reaction at 100 °C is
50 kJ/mol and AC,=20J 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



117.

118.

119.

120.

e W = &, Q = F=1, U = Tl

F91 3 S = wit, FefaRga wemi g @

W E1 Th YT FEl B ?

(1) W aun U 9 %eH §, e Q a1 S
FTTHeA ¢ |

(2) W T S 9 Ba &, et Q AT U
T HeA § |

(3) S U1 U 7Y e &, ot Q au
W 3TeeeT e § |

(4) W 9T Q 9 %o g, safe U ae
S AR FHEA S |

(5) I St
@Wmﬂawwm%‘

M) T ) T R

@ T=2 @ TR

(5) 3rgdia e

25 °C qUHH W Alel ASge 1|
TR e e 19 & a1y e S
2, el s fagwr swar 2 e sifxm

TS 1 TYHEH BT 8, T A% 1 H
TRiRe oW ot 1 argEesa ot | fagor i
Hier Tt <Y o iR |

(1) —46 JK-! mol!

(2) 5.26 JK-1 mol-

(3) —4.676 JK-! mol-!

(4) 46 JK-' mol-!

(5) IR SR

s TR & foar e ht aur i o
qiEdq Ew: 45.0 kJ mol-1 @u1 50
JK=12 | 27 °C W AG 1 HH F1 81 ?

(1) 45kJ (2) 30 kJ
(3) 15kJ (4) 5kJ
(5) Irguid ¥

T VPR S LA TS ¥ ARBAA TARL ARRf TF\ R TP\ TS TSt

117.

118.

119.

12

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 e
U and S are state functions.

(5) Question not attempted

The inversion temperature for

Vander Waals gas is
- |
(1) Ti=Rrp ) Ti=3rp 1
_2R
(4) T;= |

Za
(5) Questlon not attempted 1

a

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™! E!
(3) —4.676 JK=! mol*

(4) 46 JK-1 mol!

(5) Question not attempted

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

(1) 45kJ (2) 30kJ

(3) 15kJ (4) 5kJ

(5) Question not attempted
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121. T 8 @ 9 |1 ey JA-HEA 01
fo gt i 2

aru=(T,

@ wr=(3)

(3) pr=-Cpn

@ =G5,

(5) Srgmia Je

122. (%g)v 3R @—\Lﬂs & IR T~ FHI:
FTE?
(1) T -P
(2) Vaa T
(3) Sau-v
(4) TaaP

(5) Irgwiid I¥

123. Fr=fafga Swmifedt =gl ® w@a:
WehH1 o foTg foam Shifre :

[dG}; >0

[dG}; p <0

[dS]U,V>0

oo w >

(1) A, BaC
(2) B,CauD
(3) A, BTaD
4) A, CTaD

(5) IrgaiRa e

s Tru—.—s - At T————. TAm—tS Ta——— TLS—— Tram————" Ti—— Tram—

45

121.

122.

123.

Which of the following relation is not
correct for Joule-Thomson
coefficient ?

) n=(G),

@ w=(G).

() pr=-Cpu

@ nr=(55)

(5) Question not attempted

The partial derivatives of (@] and

oS )v

R
Vv 5 are respecitively .

(1) Tand-P

(2) Vand T

(3) Sand-V

(4) Tand P

(5) Question not attempted

Consider the following
thermodynamic relation for
spontaneous processes :

A. [dCGly p>0 B. [dG}; p<0

C. [dS]; >0 D. [dA]; <0
Select the correct set of criteria for
spontaneity of a process :

(1) A,BandC

(2) B,CandD

(3) A,BandD

(4) A,CandD

(5) Question not attempted



124.

125.

126.

127.

s i w18 TR T 2
(1) 5f 7s2 (2) 58 7s?
(3) 5f76d17s2  (4) 5f7 7s2
(5) ITFaa

e Gel o € w9 % W1 # fefaiaa
oA W o Hifve

A. Tl ol TR e % Sed §U kA
T sgafed g |
THi~2Tq T GehHl a7 £ |

¥ aeall % wTeg Siw A FF oA
(R s TR T TH p FoiagH) Bd
g, amE3dTaftaE |

= feu Tu ferpedt o1 ST W g€ wE
ITR T I I ;

(1) FTAATER |

(2) FaTBEER |

(3) ASRBEHITdt & |

(4) BIRCH @i g |

(5) orgaia ¥

02, F- @41 Na* & s S
Brsenett & sga gu N H =afRya hifv
(1) 0 <F-<Na*
(2) Na*<F-<0%
(3) F-<0% <Na*
(4) Na*<O? <F-

W

(5) g s

frfafea # @ =9 @ d-s efiefs
HarAT o el T A St ?

(1) Fe2+ (2) Zn2*

(3) Mn (4) Ti

(5) iy

s

46

124,

125.

126.

The outer electronic structure of
Americium is

(1) 5 7s? (2) 5f8 7s2
(3) 517 6d'7s2  (4) 5f7 7s?
(5) Question not attempted

Considered the following statements
about the long form of periodic table :

A. Elements are arranged in order
of increased nuclear charge.

Scandium is the first transition
element.

Elements with three electrons in
their outer shell (two s electrons
and one p electron) belong to
Group 3.

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 B and C are correct.
(5) Question not attempted

B.

C.

Arrange 0%, F- and Na* in
increasing order of their ionic radius

(1) 0> <F-<Na*
(2) Na*<F-<0%
(3) F-<0% < Na*
(4) Na*< Q% <F-
(56) Question not attempted

. Which of the following d-block

species is not considered as
transition metal species ?

(1) Fe?* (2) Zn?*

(3) Mn (4) Ti

(5) Question not attempted
21
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T T —— ]

128.

129.

130.

131.

132.

21

gfe Se?- &1 (e fa=rma [Ar] 3d10
4s2 4pb B, T Set* F1 T =
HHE BT

(1) Ge® (2) As®
(3) Ga?*% (4) Zn®
(5) i S

HTcd ST TEl oGl A 8

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

(5) 3IrgaRa S

frefifea sseEel § & $9 w waviy
ESECRIE IS IR

(1) B,Hg (2) BeH,

(3) NH, (4) NaH

(5) Irgea we

IR TiER & qwl § @ 39 IW H G
wrmge e seeei SYdell S AF 99H
8

(1) AI3Ga  (2) B3RA!

(3) Ga3RIn  (4) AISRIn

(5) e S

Teh v SrEenT setagiives fomrme [Krjdd 10
%,W‘(@?IT%:

(1) o (2) F10%

3) =113 (4) = 123@

(5) ITgTa T

47

128.

129.

130.

131.

|
|
|
l
|
i 132,
I
l
l
|

- (3) Group 11

If the electronic configuration of Se?-
is [Ar] 3d'0 4s2 4p8 then the
electronic configuration of Se**
would be identical to

(1) Ge (2) As

(3) Ga?* (4) Zn

(5) Question not attempted

The correct
density is :
(1) Fe<Os<Ru (2) Ru<Os<Fe
(3) FeE<Ru<Os (4) Os<Ru<Fe
(5) Question not attempted

increasing order of

Which of the following hydrides is
considered as a saline hydride ?

(1) B,Hg (2) BeH,
(3) NH, (4) NaH

(5) Question not attempted

Among the elements of boron family,
find the pair that have similar

electron affinity values
(1) Aland Ga (2) Band Al
(3) GaandIn (4) Aland In

(56) Question not attempted

An element having electronic
configuration [Kr}4d'0 belongs to

(1) Group 9 (2) Group 10
(4) Group 12
(5) Question not attempted



133.

134.

135.

UTE (1) 3O HeTehi % SR | fAmferiaa

FAl T fam Hifse ;

A. n eI & foru qvEt et
= wiferat wiirep! 1 frem aref Yar
& |HTET B 8 | _

B. J@-ahiT War & SHEfew @
FH ¢ A AT R |

C. I~ Y& & few o
o Y2 YA B R |

Y o e fredi 1 ST HE TT R

IO T =3 i ;

(1) FEBERR

(2) A BEHT T € |

(3) B3RCamiwdt g |

(4) A BIRCmfiadi g

(5) ITgTRG F¥A

fawmfii sgawme spRd & fag
m*ﬁm%m’ HZOM
% fomior & G safardieM TR % 2p-
TR o feRa HeTeh BTSN THTIAT
ATV HeEThi b WY IR A 9w
T o IR IR T @A E ¢

(1) 1 ) 2

3) 3 : (4) 4

(5) Irgaia we=

f= few mu fgda mad & o Tt
T A HA1 o el §¢d 0 Bl Greu :
(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) I ¥

T TS WLS——. TA——— . - TS LRSS YA s oIS Wik
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133.

134.

135.

Consider the following statements
about pi (r) molecular orbitals :

A. For n overlap, the lobes of

atomic orbitals are coaxial to the
line joining the nuclei.

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

C. Electron density y? 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

21




136.

137.

138.

21

HrEE el & ged # smfafed s w

fomm hifse

A. §2 FUTMH® IEF Bie A™AT &
o 3 s yavfim B € |

B. T DIl RUTCHS AT HEGIISthal
% FEETGAT 2 |

C. fom e M\ fomw T wRA
rcafie el 8 £ |

1 few e faspedt 1 3T XA g FE

ITR T T I

(1) FaTATER |

(2) ASRBEHT R E |

(3) B3RCERTudl |

(4) AIRCI T & |

-
(5) T S

B3eH & gaigst HF, HC/, HBr 3R HI

F 9§ uferRad weHi W fmm vy :

A. HF Taifyes gioera smafes o1 T@ar
21

B. HI waifes areia 2 |

C. HF HI ¥ e FH E |

9 fow e faspedl 1 ITERT X gT TE

I T T I

(1) FIAATER |

(2) FITTBEAR |

(3) ARBEHIa& £ |

(4) AsRCAI Tt |

(5) 3G A

VSEPR figid % 38R W smfiad
313t <6t 3TTepfoal W foem Sifsm
SO, NHj, SO, 3fR NO;

T | et i empfa Prenifia wwaca
g7

(1) 1
3) 3

(5) rgaa v

(2) 2
(4) 4
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136.

137.

In reference to the Fajans’ rules,
consider the following statements :
A. Large negative ions are more
polarizable than smaller ions.

A small negative ion favours
covalency.

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

B.

C.

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

A. HF has the most percentage
ionic 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.

138.

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

Consider the shapes of following
molecules as per VSEPR theory :

SOZ”, 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. 3Tfoees etk fagr=a & agaR, fr=fafga | 139. According to molecular orbital theory,

ST LS > which of the following statement is
5 L not correct ?
(1) C¥ g & i 2 | (1) C3 is expected to be
- diamagnetic
(2) O, germ § Oy Jfereh T (2) O§+ is expected to have longer
TS BT 3 B | bond length than O,
= 3) N, and N, have same bond
(3) N @ N 1 94 5% A 8 | il 2
order.
(4) N, 72 05" %1% FH T § | (4) Bond order of N, and O2" is
same.
G SRR : : (5) Question not attempted
140, Fr=ferRaa  FarTs HT A FU 2 : 140. The correct order of boiling point in

the following is :

1) CH < SiH,K < GeH
L) ol ol o (1) CH, < SiH, < GeH,

(2) HSe<H,S<H,0 (2) H,Se<H,S<H,0

(3) AsH PH, < NH, . (3) AsH, <PH, <NH,

(4) NH, <H,0 <HF (4) NH, <H,O <HF

(5) Iraia ST (5) Question not attempted

k%

141. N |1 0] T-3THfa Hi ARG guMHar

141. Which molecule has T-shaped

|
292 | geometry ?

| ) o
(1) CiF,4 !

(2) NH
(2) NH, % 3
(3) NO; li (3).NO3
%
(4) SO5” B Wlets
(5) FaE I % (5) Question not attempted
- 50 21




P

142, fy=fafga et & @ fFed pr-dn 59
BT g ?

(1) NO; (2) SO
(3) BOY (4) co¥
(5) I T
143, frafafea & @ frm @ & 9Fw @

sTReran arfeefietor staear +VII welfa
A8 ?

(1) Ru3M®Os (2) Os 3R Mn
(3) Mn3Fe (4) Ru3RFe
(5) g S

144, fr=fafea § & ®F € ySfa Iqehesh ™
3

(1) [NICN) 1>
(2) [Co(NCS)4]2"
(3) [PHCN), 1>
(4) [PYC,H,)CL]
(5) I T

145, el e o gEgien Su ufF %
EHETES
(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) HTANE I

21

(RS NE U S S E S S S S
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142. Which of the following molecules has
pr-dn bonding ?

(1) NOj (2) SO%

(3) BOY (4) cox

(5) Question not attempted

143. In which of the following pairs the

transition elements show a

maximum oxidation state of +VIIl ?
Eﬂ) Ruand Os (2) Osand Mn
(3) Mnand Fe (4) Ruand Fe

(5) Question not attempted

144. Which of the following species is
tetrahedral ?

(1) INI(CN),J*-
(2) [Co(NCS),*
(3) [Pt(CN),I*-
(4) [PH(C,H,)CL I

(5) Question not attempted

. The correct order of hydrogen
bonding strength in the following
molecules is :

(1) H,O>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

(56) Question not attempted




146. FAHEA (A) 3 FrO (R) F &9 A
Fafema fafefaa wuei w fer Hifvw
37fre (A) : NbCly Th it T1
Hifies 2 |

HRY (R) : 39 d-d ST~ HHA0 21
g1

2 few e Rehedt &1 ST H T TR

ITR 1 = HIT ;

(1) (A) 3 (R) gFT =afa €9 & &9
2941 (R), (A) F1 98 T 2 |

(2) (A) 3R (R) gF1 SAfeRTTd &9 8 G471 &
AT (R), (A) 1 GE TEH TET # |

(3) (R) &2, Afr (A) @ 8 |

(4) (A) 5 g, afF (R) 3mca 2 |

(5) 3T e

147. @@ — | 1 @ - || | Frem $fe 3k
= few TTQ et 1 IUHRT Hd T HE W
T I HINT ;
& — | & — |l
(39TEGTIT Gpe)  (aRia THEEEa
%1 THR)
A. [Co(NH,)sBr|SO, . sgem
3R GLIEREGI]
[Co(NH,)SO,]Br
B. [PICI,(NH,),] 3R ii. SuHgaaNH
[Pt(NH,),] [PtCI,] BEICREL
C. [Cr(H,0),CLICl - iii. 3=
2H,0 3R ELIEREGI]
[Cr(H,0)sC/Cl,-H,0
D. [Co(NH,)] [Cr(CN),] iv. STers

FR [Cr(NH,),] gaTEagEdn
[CoCN)g
3@.’
A BrCc b
Ay i o
@1 i W oW
I v
%4; il s EE
(5) It s

N TN WLARLP S WUARRIS TS TS TS, TS . Ti——— Ti—

(7]
N

146. Consider the following statements

147.

marked as Assertion and

Reason (R) :
Assertion (A) : NbCl; is a yellow

coloured compound.

Reason (R) : It has d-d electronic
transitions.

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).

(2) Both (A) and (R) are individually
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

(A)

Match the Column - | with the
Column - Il and select the correct
answer using the codes given below :
Column - | Column — Il
(Coordination (Type of
Complexes) Isomerism
Showed)
[Co(NH;)sBr]SO, & i. Polymerisation
[Co(NH,)sSO,]Br Isomerism
. [PtCI,(NH;),] & ii. Coordination
[Pt(NH,),] [PtCL,] isomerism
[Cr(H,0),CL]CI - iii. lonisation
2H,0 & isomerism
. [Co(NH3)g] [Cr(CN),] iv. Hydration
&[Cr(NH,)s] [Co(CN),]  !somerism
Codes :
A B G &P
(1) iii By 2
(2) i e alis iy
@) v ]
(4) ii i v i

(5) Question not attempted
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148.

149.

- 150.

ﬁnﬁfﬁaﬁﬁﬁﬁmwaﬁmﬁm
STEER ST ?

(1) [Cr(H0)gl**

(2) [Co(H,0)l**

(3) [Mn(H,0)¢]**

(4) [Fe(H,0)gl**

(5) AT S

S ST A FeRifEd e W
ﬁﬁl‘l‘(ﬁﬁm :

Cro2", Re0;, [Mn(H,0)¢l2* 31 Cu,0
TH @ D ST TG SEd
aiaT/auid § TR R/E 2

(1) % Cro?™ . "
(2) *ee ReO,

(3) Cu,O 3R [Mn(H,0)g]?* ai

(4) ReOj 3R [Mn(H,0)g]?* 2

5) JAgaRd 9

frfiaa & & e STEAT o RN
fomma [Ar]3d6 ? ?

iGGo™ i, Ni%*

iii. Fed* iv. Cu?t

T e 3

(1) iaiii (2) ii @il

(3) i=Tii (4) i, i & iv

(5) STIaRd A

148.

149.

53

Which of the following will exhibit the
lowest paramagnetic behaviour ?

(1) [Cr(H,0)el?*
(2) [Co(H,0)el2*
(3) [Mn(H,0)2*
(4) [Fe(H,0)l*

(5) Question not attempted

Consider the folldwing species of
transition metals :

CrO%", ReO;, [Mn(H,0)g]%* & Cu,0

Which of them shows / show charge
transfer absorption and is/are
colourless ?

(1) Only Cro%
(2) Only ReO;
(3) Both Cu,O and [Mn(H,0)g**
(4) Both ReO, and [Mn(H20)6]2+

(5) Question not attempted

. Which of the following ions have
[Ar]3d® electronic configuration ?

I “Co* i Ni&

i, Fed v. Cu*
Correct option is

(1) iand iii .(2) i and iii

(3) iandii (4) i, iiand iv

(5) Question not attempted



21

% %[ & foT ™M / SPACE FOR ROUGH WORK

pe

54




55



2 |

% &1 & 310 =R / SPACE FOR ROUGH WORK E |

21 56




