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(A) [Co(NH,), Cl}** + [Cr(H,0).]**
(B) [Fe(H,0) " + [Fe*(H,0)]*
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(2) sfufen (B) weferm? |

(© @
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A [Cr(H,0) > F1 AR TR |
(4) THE FHIR (A) 3R (B) SHI |
A TR |
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Regarding O, transfer within body,
the incorrect statement is :

(1) Haemoglobin and myoglobin
transfer O, in humans.

(2) In the deoxyform, the active
sites of Hb consist of iron(II) —

protoporphyrin.

(3) In the oxygenated form, iron
(III) is in low spin state.

(4) In deoxy form, ferrous iron is 5
— coordinate to which O, is
irreversibly bound.

Match List-I and List-II and give
the correct answer based on codes
given below :

List-I (Metal List-I1
Deficiency) (Disease)
(a) Iron @) Growth
Retardation
(b) Zinc (1) Heart disease
(¢) Copper (iii) Minamata

(d) Mercury (iv) Anaemia
Codes :
@ ®) © @
(1) () @ Gv) @
2 @) @ - G) (i)
(3 @) @) Gv) @
@ O @@ @Gv) (i)

Regarding the electron transfer
reactions :

(A) [Co(NH,), CII** + [Cr(H,0) J**
B) [Fe(E,0)* + [Fe*(H,0)>*
The correct statement is :
(1) Reaction (A) is outer sphere.
(2) Reaction (B) is inner sphere.
3) A ligand is transferred from
[Co(NH,), CII** to [Cxr(H,0)J*".
(4) Marcus equation is applicable
to both (A) and (B).
‘20
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TEf-1.98 Eh-11 7 forerm &0 otk 9

1 e % SR T WD
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(a) HiE~TEw @ @
(b) MRARFEE (i) NADH
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@ TR (v) dRw
%<

@ G © @

Q) Gv) G) (@) (i)
@ © @) @@ Gv)
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(@) @) Gv) @) @)

-1 3 FEt-11 1 firee 60 oft =y
feT e & gER @& swa
-1 gt - I1
(I3 (T=T3w)
(a) ®HR 0 s
ATy
b) T i) TrEee
pLEC
(© FEA (ii)) uediEEs
IS
(d) wiieTse™ © (iv) €W uen
C Few
$:

@ ® @© @
1) @ G G Gv)
@) Gv) () (i) (i)
@ @) G G@v) @
@) @) (v) @ (i)

T e wast—s Ta—

| 4.

Match List-I and List-II and give
correct answer based on codes
given below :

List-I List-I1
(a) Coenzyme () Heme
(b) Prosthetic group (i) NADH

(c) Enzyme (11i) Inactive form

of enzyme
(d) Apoenzyme (iv) Lactase
Codes : '
@ ® @© @

@) (v) @) @ G
@) © @) @@ Gv)
@ @) @ Gv) (i)
@) (i) Gv) @) @)

Match List-I with List-II and give
correct answer based on the codes
given below :

List-I (Metal) List-IT (Enzyme)

(a) Copper (i) Aldehyde oxidase

(b) Zinc (i) Nitrite reductase

(c) Iron (iii) Aldehyde
dehydrogenase

(d) Molybdenum (iv) Heme enzyme

catalase

Codes :

@ b © @
D) @ G @ @Gv)
@ (v) @ i) (i)
@) @) @) Gv) @)
(@) @) Gv) (@) ()
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Frehfrfen e i R B, S an &

FATATAR ?

(1) & U QAT 2 |

(2) NADH ws FAD & gr 3ad
2-FFRH AT BT |

(8) & 9§ ATP & frm wtar ® @
Teshel TR BT 2 |

(4) TaH P, FaTe (i) T BT
TAT % T RWE BT R |

uU J1fvess e famm mufies w9
gafera 8

(1) ITEgEINS e

(2) wHTfUee T

(3) UEEHNTH U

(4) SSATITAERT

fafafea & @ =8 @ gwsn @
IETE & ?

(1) (2) FHH

(3) Ut 4) W

-1 3Tk F=h-1I1 %1 Frei o aJet S
R few g2 & Fanet
-1 gt - 11
(EF%) (@)
(@ Cp,Cr @ &
) Cp,Ni () =
(c0 Cp,Fe (i) o
@ Cp,Co (v) fTigh
$c:
@ b @© @
1) @O () Gv) Gid)
2 Gv) @) G Gid)
(8 G) Gi) @) Gv)
(4 @) Gv) G @

Statement which is NOT ‘true about
Vitamin B12’ is 2
(1) It is cyanocobalamin.

(2) It undergoes 2-electron

reduction accomplished by
NADH and FAD.

(3) when it reacts with ATP
alkylation takes place.

(4) It is built around a corrin ring
containing cobalt (ii).

Supramolecular  chemistry is
primarly concerned with

(1) Non covalent bonding

(2) Atomic forces

(3) Covalent bonding

(4) Thermodynamics

Which of the following is an
example of supra molecule ?

(1) Glucose (2) Caffeine

(8) Thymine (4) Rotaxane

Match List-I and List-II and select
correct answer using the codes

given below :

List-I List-II

(Complexes) (Colours)
(@ Cp,Cr (1 Green
® Cp,Ni (i) Orange
© Cp,Fe -~ (i) Purple
(d Cp,Co (iv) Scarlet
Codes :

@ (® (© @
1 @ @ Gv) 3 i)
@ G@v) @O @@ 3G
@) @ @ @O Gv)
(4 @) Gv) @ @

20



10. TehHI & U9 ¥ qui fyafeam

11.

12.
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I B

(1) (Ph,P),RhCI

(2) RCH,CH,Co(CO),
(3) HRh(CO)(PPh,),
(4) [Ru(bby),(CO)CIC!

A1 3t g=h-11 =1 forem w4 stk fi=
gz aadizme:
gh-1 g - 11
(T (W)
Haha)
(@ A () ToIYUH E WP
% 3fa & Rafw
(uep forfia fareaon)
(b) B (i) T YH IR
+ fa Refes (o=
Tt faon)
(© E (i) wafa iy odn aa
&fers e Tuiv v

(d) W' (iv) aye (@ fRede )

%
@ B (© (@)

(1) @) @) Gv) @)

(2) (i) @) @) Gv)

(3) @) @) Gv) (i)

@) @) () G @

e (FYan founer) sheimie @ &

SR T Fet & Ty

1) & = g™ 7 siefea
oY 6t e w1 99 WS
RO e % st ? |

(2) T ag {6 e & =i &
I EER A e h |

(3) QA PE = & gufid Aqem &
HFE IS T & GHIH

k
Y g1Rp)x(Rp)=hd;

i=1

(4) Si=jT@5, =0

10. Homogeneous Wilkinson catalyst

11.

for the reduction of alkenes is
(1) (Ph,P),RhClI

(2) RCH,CH,Co(CO),
(3) HRh(CO)(PPh,),
4) [Ru(bby),(CO)CIICI

Match List-I and List-II and choose
the correct answer from the codes
given below :
List-I (Mullikan List-II
Symbol) _ (Property)

(a A (1) antisymmetric with respect
to rotation around the
principal rotational axis
(one dimensional
representation)

(b) B (i) Symmetric with respect
to rotation around the
principal rotational axis
(one dimensional
representation)

© E (iii) Symmetric with respect
to mirror plane
horizontal to the
principal rotation axis

(d) Prime' (iv) Degenerate (two
dimensional '
representation)

Codes : ® © @
a c
B & e
2) (1) (1) @Gi) Gv
30 @ W
4) (iv) (Gi) Gi) @)
According to Grand (or Great) ortho-

gonal theorem all are true except :

(1) The number of irreducible
representations (irreps) In a
point group is equal to the
number of its symmetry classes.

(2) The sum of the squares of the
dimensions of irreps of a group
is equal to h.

(8) The characters of the symmetry
operations in two different irreps
satisfy the relation.

k
D" g xRp)x (Rp)=ho;

i=1

(4) Fori=j, 8ij =0.
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ESR 3o # fafdmor 9a 2
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Q) Ty

(3) Fene fopror afemr

(4) T AR
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e

1) 2 2 3

(3) 4 @ 5

3RS A i I Ffaey ahie 3§
R T gon wfved o @fw d«
et Mt ¥ T €, fE IR weRw
Rasferai & wer S fer srar 2 1 3w
qHAH HIAHE -

(1) wdifsa feh ot

(2) 9a (Mull) T

(3) 34 fven aita

4) 3 faee ot

= waftg o= 3k 7% d6a fA W
AESCE ek R X
(1) Turae 1 c
2 wHIwm : C,

(3) TR ;S

(4) i ss : E
e WREd flk wed @ R

IREEH I ?
1) ™R (2 TR fRE

(3) TN WHAU (4) SN

9 * g Tg @
1) C,
@) Cy

@ C.

1

@ C,

13.

14.

15.

16.

17.

The point group of benzéne is
(1) Dg, 2 O, :
3) Cq 4) Dy,

The source of radiation in ESR
instrument is

(1) UV lamp

(2) Tungston lamp

(3) Cathode ray tube

(4) Klystron tube

How many peaks are observed in
mass spectrum of Cl, gas ?

(1) 2 @2 3
3) 4 @ 5

In infra-red study, in a solid
sample treatment technique, the
finely ground sample is mixed with
mineral oil to make a thick paste,
which is then spread between IR
transmitting windows. Name this
technique :

(1) Pressed pellet technique

(2) Mull technique

(3) Solid film technique

(4) Solid solution technique

Below are given the symmetry
elements followed by their symbol.
Which one is not true ?
(1) Mirror plane 10
(2) Rotational Axis : C,
(8) Improper rotation S,
(4) Centre of symmetry : E

Infra Red spectroscopy depends on
the change in

(1) Nuclear Spin

(2) Electronic Spin

(3) Electronic Transition

(4) Molecular Vibration

Water belongs to the point group :
M G, ® ¢
(3) Cyy 4 C,

20



20, I@-GHCI = CHCI & 3ufera gufify

21.

22.

23.

24.

25.
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T g
(1) E Cy30;, @ EC,i,o,
®3) E, 3C, 30,i (4) E,C,

foreht 3] % e afa B % Gey A

Y IS o T H & U (A) 3 (B) £ |

(A) 9 Hre i 7t Twfafa & I vy
A oy e % TH ueH F A |

(B) % His ) 7t gy i a1 %
YAl & U 9 i A |

TR YL :

(1) 3Hi(A) R (B)TE |

(2) g1 (A) 3R (B) I |

(3) (A)FF RN (B)3GAR |

(4 (A) T2 (B)TAE |

ESR & fe sl arded ams 2 2

(1) KBr (2) NaCl
(3) DPPH (4) Cu

CHFCIBr % snfifa aw &
(1) E,C, @ E,Cy o0, i
3) E 4) E, 3C,, 30, i

ferdht nifesfier s =1 et auiaah
WY § YaTE el 8

(1) WA (2 U=

@ Raem  (4) fam

Fauver W § o d@h
STINT BT B

(1) T=A AW

(2) < TR Tk A

(3) TEENA IrET gyfefEm et o
(4) TN FAE AN

20. The symmetry elements present in

21.

22.

23.

trans CHCI = CHCI are
(1) E,C,30, (2 E, C,1i,0,
) E, 3C,30,i (4 E, C,

Consider the statements (A) and
(B) for the vibrational mode of a
molecule being infrared active.

(A) The vibrational mode has the
same symmetry as a
component of the molecule’s
electric dipole moment.

(B) The vibrational mode has the
same symmetry as a component
of the molecule’s polarizability.

The correct statement(s) is/are :

(1) Both (A) and (B) are true.

(2) Both (A) and (B) are false.

(3) (A) is true and (B) is false.

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

Which is the reference standard in
ESR ?

(1) KBr (2) NaCl

(3) DPPH 4 Cu
Symmetry elements found in
CHFCIBr

(1) E,C, (2) E, Cy 0,1

3 E 4) E, 3C,, 30,1
The passing of a mobile phase through
a chromatographic column is called

(1) flushing (2) washing

(3) elution (4) partitioning
Radiation source used in
absorption spectroscopy :

(1) Tungsten lamp

(2) Xenon mercury arc lamp

(3) Hydrogen or deuterium
discharge lamp

(4) Hollow cathode lamp



26.

27.

28.

29.

30.

31.

Hyrm  Mfeleie  AFEEee W@
LI IR E I ENT L %aan fmtor 7=
qAEIR ?

(1) CaC,0, (2) CaCo,

3) CaO 4) Ca

DTA & @99 § Y9 (A) 3R (B) W

feEm s

(A) DTA # yfoedt wd gl 31 &
UM HEAT YaifEa o 1t B |

(B) DTA # wfiget @ g Sl ws
TH AT W@ IR E |

TEIWR ;

(1) A)IMB)IF T |

(@) (A) IR B) I AR |

(3) (A)TAR IR (B) FaAR |

@) (A) Eag IR (B)TAR |

T — W : 3, 13, 7. 5, 29, 19, 23,

40, 30 w1 Hifem 2
(1) 20 2 19
3 29 (4) 26.5

BRI-82 : 1, 2, 4, 5 1 A g &

1) \f @ 3
® \/: @ 3

T SRT-8e o Wil S w1 g B

Z(x, — X)? Z(x. —X)
" @-1)

S(x, — 72 3(x, %)
@ — R e

-9 2, 3,6,3,7,5,1,2,3,9%
MEHIUE 2
(1) 4
3) 6

(2) 3
@ 7

26.

21.

28.

29.

The thermogrametric analysis of
calcium oxalate monohydrate does
not show the formation of

(1) CaC,0, (2) CaCo,

@3) CaO 4) Ca

Consider the statements (A) and

(B) about DTA.

(A) In DTA, the heat flow to the
sample and to the reference
remain the same.

(B) In DTA, the temperatures of
the sample and the reference
are maintained to be the same.

Correct answer :

(1) Both (A) and (B) are true.

(2) Both (A) and (B) are false.

(3) (A) is true, but (B) is false.

(4) (A) is false, but (B) is true.

Median of the number-set
3,13, 17,5, 29, 19, 23, 40, 30 is
(1) 20 (2 19

3) 29 4) 26.5

Standard deviation of data set :
1, 2,4,51s

(1) \/% @ 3
) \/%0 @ 3

Sample variance of a data set is
given by formula :

Z(x, — ')2 Z(x, —X)
Oy @-1)

Z(x 3 (x —%)
3) O ey

. What is the mode of the number set

2,3,6,3,7,5,1,2,3,9
(1) 4 @ 3
3) 6 4 7

20
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Q) & WRuEEEs AfutEr A

SE-¥2 : 4, 6, 8, 10, 12 % A @
it fa=e &1 9F o 2

1) 8,0 2) 6,3
@ 7,2 4) 8,24

1, 3 ST TR 3 FEF v, Yy, Y
3Ry, et 2 1 F el R
() fr=@msEer,y,  HOMO

(i) fem s, y,  LUMO
(iii) 1t Iafr =, y, HOMO

(iv) 1%t Jafra e, y, LUMO
T FH ] '

1 6 2 (i)

3) (iii) @) @v)

it st 2

o {Dieiles)
H\_/CH, H;
) G s é
(3) OCHz CHz)CHa @/OCHS
) B s <

(1) PR ffEE o=
- AU A E |

3aTg o fFaTeRE @ U -89 FH
g |
(3) W REEERE  fibEr |
L HfeReERE
(@) 3w W TEW-TaEtE et
ywR 6 sffwwe § H R |
* 3 ATGEIR AT # |

The mean and its average
deviation for the number set :

4, 6, 8, 10, 12 respectively are :

(1) 80 2) 6,3
3 17,2 (4) 8,24
1, 3 Butadiene forms four

molecular orbitals v, y,, y, and vy,
and consider the following statements :

(i) Ground state, y, HOMO
(ii) Ground state, vy, LUMO
(iii) 1¢¢ Excited state, y, HOMO
(iv) 1¢t Excited state, y, ° LUMQ

Which of these statements is wrong ?
1) @ (2) ()
(3) (id) 4) @Gv)

The sigmatropic reaction is

A PN
o O
H\ ,CH, CHs
X ENe
CHy CHOCHs OCH,

o (Lot —~Q
A 7
“ I ’ Q

. The untrue statement is :

(1) An electrocyclic reaction is an
intramolecular reaction.

(2) In an electrocyclic reaction the
product has one n-bond less
than the reactant.

(3) An electrocyclic - reaction is
stereo selective.

(4)' Under both - thermal and
photochemical conditions, same
.isomers are formed - as
products.



317.

38.

® Cj
EtOq

T [2+2] TF e AfifRa (A)
3R (B) :

NN
@ | +] =
AA

N N/ hv
B) JL + | =
%mﬂaﬁrw%
(1) 3 (A) 3R (B) T § |
@ (A)Eva iR (B)avaTE 2|
@) Q) wEaTdiEsR B)avad |
@ (A) 3R B) i G avaE§ |
frafafes & 4 fee eeRa 6
frmfem 1, 3opem % @
Taifers 8 2

CO:Et i
@ | |

COzEt

@) IrOEt
0

|

|

|

@ |
; |

0

36.

317.

38.

The diene, which does not undergo,
Diels Alder reaction is

(1) ZN\F

Related to two [2+2] cycloaddition
reacti/ons A & @B):

@ [+ -2
Ve SV

Y .Y h

® || +] &
A A

The correct answer is :

(1) Both (A) and (B) are possible.

(2) (A) is possible, (B) is not
possible.

(8) (A) is not possible, but B) is
possible.

(4) None of (A) and (B) is possible.

Which of the following dienophiles
shows highest reactivity with by 8
butadiene ?

W IrCO%Et

COzEt

2 C/]
EtOs(
OEt
@) (
0

o0

0
20
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Areiteer. Rigra w amuia @ s
(A) 3R (B) W e =10 :

(A) aff HOMO &t C, ¥afd & &
rfirfsran featiced T ot 2 |

(B) 3fe HOMO = gdur gafird &1 2
. A Ig HAUH T WA 2 |

TEIWR -

1) 2t (A) 3R (B) T ¥ |
@) 3 (A) R (B) I E |
(3) (A) FT2 IR (B) W3 |
4) (A)IEIRINB)FAR

7
A G CH,
N

~

FAYA T & &Y § G FIYT B
ag?

(1) T [3, 3] Rz G R |

@) whrm-arshier R 78 TR w0 |
£

(8) U ©: G HehHUT TR sHat & | |

(4) I8 T TATERTH e Hig g |
T | | |

11

39.

40.

41.

Consider the statements (A) and
(B) based on Frontier Molecular
Orbital method with regard to
electro cyclic reactions.

(A) If HOMO has a C, symmetry
then the reaction follows a
disrotatory mode.

(B) If HOMO has a minor plane
symmetry it follows a
conrotatory path.

Correct answer is

(1) Both (A) and (B) are correct.

(2) Both (A) and (B) are incorrect.

@3) (A) is correct and (B) is
incorrect.

(4) (A) is incorrect and (B) is
correct.

The reaction :

0N CHs ) @—CH
el P ¢ 3
2 N

is called

(1) Cope rearrangement

(2) Claisen condensation

(3) Dieckmann condensation

(4) Claisen rearrangement

Which of the following statements

is not true about Claisen

rearrangement ?

1) it is a [3, 3] sigmatropic
rearrangement.

(2) Allyl — Vinyl ethers undergo
this rearrangement.

(3) A six-membered
state is formed.

transition

(4) The rearrangement occurs by
an anatarafacial mode.



42.

43.

[(Ph), CH — N* (CH,),] OH- %1

Hiwee gior Tfd=rme Jeme 2
CHPh  CH,

[
1) @—Cﬂz —N-CH;

CHoPh
cH;
CH;-N

|
CHs

@)

CH,Ph
CHa
<

CHj
CHyPh
)
CHs

CH,—N
\CH,

U L]..AlH4
COOH

mmﬁmm%.

S
o o~ "CH;O0H

CANG |

CH;

8 : :\
®) CH.,OH
4 : :\
@ 9 CH,OH

42.

43.

In Sommelet Hauser
rearrangement of [(Ph), CH — N*

(CH3)3] OH the product is :

(1) QCHz N - CHj;

CHoPh
@ e
CH; -
CHoPh
2 /CH3 '
N
® Q‘ A
CH.Ph
@)
CH;
CH2—N/
\CH;
|| || —_—y i EE[‘*A
o~ “COOH

A in the above reaction is :

0~ "CH;OH
e
Ok At

|

3
= o~ "CH,OH
(4) [ 1 '

0o~ 'CH;OH

20



44.

45.

20

+ CH,0 +
CH;

0
EtOH
H,N (CH,), CF A

I AR A A R

ey CH3J—\FLCHO

o

@ CHSJ;LN(CH3)2

0)

@) CH3Q\CH2NHCH3

0)

@) H30J\T/LCH2N(CH3)2

0
OH 0804 R
” el H,0,/H,0
9 AR T A 2
(1) SATE
(2) WE-1, 2-8
(3) fromti=
(4) TTSER AR

13

44.

| 45.

+CHO+H,N (CH),CF
CH

@)
EtOH A

A

‘A’ in the above reaction is

@) CHgJ:n:LCHO

0

(2) CH{Q‘N(CHE})Q

Q)

®) CH3QCH2MCH3

)

) HgCJ;LCHzN(CHa)z

o

/_/OH

A in the above reaction is

0304 3
H,0,/H,0°

(1) Propanol
(2) Propan-1, 2- diol
(3) Glycerol

(4) Cyclo propanol



0)

46. @é + BrCH,COOCH,

(1) Zn_} H,SO,/A B
(2) HO*
1. Se/A
2.H,0

SR AR § 3 “C7 f

CH,COOCH;

@

OH

5

CH,COOH

(4)

47, NaOHj\ A §)) NaOBr\

0
98
NH
O(
IR fifE § sae B R
(1) T
2) Wi s
(3) ofeTs ar=

(4) N afeafass

@HCL

14

46.

47.

+ BrCH,COOCH,

@5
(1) Zn ) A H,SO,/A B
(2) H;O*
1. Se/A
—_—
2.H,0

The product “C” in the above
reaction is

(1)

3

CH,COOCH,

@

3

OH

3)

9

CH,COOH
(4)

N\ NeOH | )NaOBr L
(NH Sl
O

The product “B” in the above
reaction is :

(1) Anthracene
(2) Anthranilic acid
(3) Phthalic acid

(4) N-Bromosuccinimide

28;

20



48. HATTG AR &

NaCH(COOC,H,),

49.

50.

51.

20 -

CH,

(2) HQO, Oﬂ_y
C(LB
A C 2

(1) AREHHRTH A
(2) nARMIZH A=A

(8) 2-afe IeHIES I
(4) 3-Afyet I=MIgH I

(CH,),Zn % §e4 T 318 HY 712 |
(1) g i saeeie g |

(2) TEHI TIAGY hehete A fepam & |
(3) 98 RMgX A st TR =@ & |

(4) I8 fasaeigs (RCOC)) 4 for
FLHT ST |

Afufsran
0304
—~——>H20 3G F
GO T AT R -
(1) AR o yget U T Nl s ar
4
(2) 3% W] [3+2] WA IS
R adt |

RCH = CHR

' (3) TE aTE weadl STEie TR TR |

(4) a ¥ NI TR F I 3qEeA §
IeEATT TR |

fsTm A= © :

(1) Pd-CaCO,, Pb(OAc),, e
(2) Pd-CaCO,, ZnO, f&Aifer

(3) Pd(OAc),, Pb(OAc),, f&ifer
(4) Pd(OAc),, Pb(OAc),, TaitEdi

|
(D CH,CH,CH;Br

p— T —— ———— — —————— S W TET— - ——

[y
w

48. In the reaction sequence

NaCH(COOC,H,),

49.

50.

R,
(1) CH,CH,CH,Br

(2) H,0, OH~ y
il
Compound C is
(1) isocaproic acid
(2) n-pentanoic acid

(38) 2-methylpentanoic acid
(4) 3-methylpentanoic acid

Identify the incorrect statement
about (CH,),Zn -
(1) It is highly pyrophoric

2 It was synthesised
Frankland.

(3) It is more nucleophilic than
RMg X.
(4) It readily
chlorides
ketone.

by

reacts with acid
(RCOC!l) to form

For the reaction : -
OSO 4

——— products
2

Untrue statements is : :

(1) It occurs and a diolate is
formed first.

(2) A [3+2] cycloaddition takes
place thereafter.

(3) Then an intermediate osmate
ester is formed.

(4) Finally hydrolysis of osmate
ester yields a gemdiol.

RCH = CHR

. Lindlar catalyst is

(1) Pd-CaCO,, Pb(OAc),, Quinoline
(2) Pd-CaCO,, ZnO, Quinoline
(8) Pd(OAc),, Pb(OAc),, Quinoline
(4) Pd(OAc),, Pb(OAc),, Pyridine

o



62.

53.

54.

CHO

NaBH,
MeOH

NO,
IR AT A 2
CH; CH-0OH

!
NO, NH,

CHO CH.,OH
3 Y

NH; NO.

At :

@) RCOOCI){ (i) RCOCI
//0

(ivyH-C

OH OR
43R & fimm sftds % e gdas
TEhIEIA ed 8 7
1) @) 3R (i) Fa
) @), (i) 3 (jii) Faet
@3) (v) Faa
(4) (iii) 3R (iv) Fa=
FnfaReq srffsraatt # @t Rt
TehIETer T8 &t R 2
(1) CH,COCH,CH,+NaBH,

CH,0H
_—

ARl
(i) R - \

Et,0
H,0"
Et,0
H,07
(4) CH,COC,H,+ CH,MgBr
Et,0

H,0*

(2) C.H,CHO+CH,MgBr

(3) CH,COC,H, +LiAlH,

16

62.

53.

54.

CHO
— NaBHy o o

MeOH
NOg

A in the above reaction is
- CHj3; CH,OH

oQl,, = QL
NO; NH,

CHO CH.,OH

TeWTe!
NH

Among the compounds :

(i RCOOR @) RCOC1

O

/ Y
@iii) R — C\ vyH-C
OH OR

The reaction of Grignard reagent
yields a tertiary alcohol with

NO,

(1) () and (i) only

(2 @), (ii) and (iii) only
(3) (v) only
(4) (iii) and (iv) only

Which of the following reactions
does not give a secondary alcohol ?

(1) CH,COCH,CH, +NaBH,

CH,0H
(2) CH,CHO + CH,MgBr —%t—f,,—»
3
t
(3) CH,COC,H, +LiAH, —gié);»
3

(4) CH,COC,H,+ CH,MgBr
Et,0
_
H,0*

20



55.

56.

87.

58.

fefafgs & @ F9 SEEsE 3k
ferfem <t arffsran @ Sfhe fofrm &
T 1 ged 3T fe s 8 7

(1) wAta (2) TETESRRA
(3) 54 (4) Wfafes s

F¥weE (A) : WRw  HifEw
AT T A UEie & 9™
ER IR

HO (R) : Al wwmee & s
foramrs @g > C = 0 & @™
sffF T S ? |

g I E —

(1) T (A) IR R) 7= § 3 R) B
(A) =T 98 SRV |

(2) 3 (A) IR R) ¥ & g R)
& 2 (A) H v =T |

(3) A)TEIINR)ITAR |

@ (A) TEARIMR)TAR |

FHYAT (A) 3N (B) W =R+

~ (A) RMgX 1 CO, #i arfufmn &

RCOOH s 2 |
(B) RLi % o= % @ CO, Hi
- Prrmadenea
T IHE -
(1) 31 (A) 3R (B)FF 2 |
(2) 3l (A) 3 (B) 3£ |
(3) (A) FT &M (B) 3mAR |
(4) (A)STEIARIRNB)TAR|
Fufafed wlgel § :W @ W
fifes Tt # Hiem g i ufRfa
1 T HAT R 2
(1) AT & g B T EESeA &1
e |
(2) WAiTerss ST % T o1 forefiaT |
(3) Wit FIzE & A1y forn & ww-
ST T Y 3af |

(4) HCN % 919 grRA1EERA %1 famio |

|
|
l
|
|
|
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55.

56.

87.

| 58.

Which of the following is the best
solvent for the preparation of
phenyl lithium via the reaction
between bromobenzene and
lithium.

(1) Ethanol (2) Tetrahydrofurane

(3) Water (4) Acetic acid
Assertion (A) : Methyl
.magnesium iodide does not

react with hexamethyl acetone.
Reason (R) : The steric hindrance
prevents the reaction with
functional group > C = 0.
Correct answer is :
(1) Both (A) and (R) are true and (R)
is the correct explanation of (A).
(2) Both (A) and (R) are correct but
(R) is not the correct explanation
of (A).
3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.

Consider two statements (A) and
(B) about the reactions of CO,.

(A) RMgX reacts with CO, to yield

RCOOH.
(B) Excess RLi reacts with CO, to

yield mainly ketone.

Correct answer is :

(1) Both (A) and (B) are true.

(2) Both (A) and (B) are wrong.

(3) (A) is true, (B) is false.

(4) (A) 1s false, (B) is true.

Which of the following tests

supports the presence of a ketonic

group in acetoacetic ester ?

(1) Evolution of H, by reaction
with sodium.

(2) Discharge of the colour of the
ethanolic bromine solution.

(3) Appearance of a reddish -

violet colour on treatment with

ferric chloride.

Formation of cynohydrin with

HCN.

(4)



59.

60.

61.

62.

63.

AAs 3T B W TeHiH I T
FT TE 81 8

(1) CH, (2) CH,COOH
(3 HCOOH  (4) CH,CHO

TehreT-Yiferes werm

() TR S
(1) wfadify Seasls

(idi) THT e Iew
(iv) IAqU 99 A=

# B Y. arfrmwn € ¢
@) @) 3 (v)

@) @), (i) 3 Gv)
@) (i), (i) 3 (iv)
@ @) 3R (i)

2 TRR STFATG 4Ry 1 ST Bt
(1) Wt ofafos T § Hia-Fia
A Bl Fuifa A | |
2) WA fes T F HA-FHia

9 % qumw A |
(3) R wRrfes e ¥ IwEE |
(4) I At |

SRfAfeiE wsm %1 3w B &

(1) Tohielel & 3MTHeH §

(2) WA F e o

(8) URNeH % ITHe T

(4) 3w ot §
FefRad Qe dhdt § B9 3 Rimde
FHiafo A R € 2

+ 3
1 . 2
<>Zg @) Zg

() lAg (4) 3p

e S ——
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59.

60.

61.

62.

The major product of heating
malonic acid “above its melting
point is ‘

(1) CH, (2) CH,COOH
(3) HCOOH (4) CH,CHO

Among the following photo physical
processes :

() internal conversion

(i) fluorescence emission

(iif) phosphorescence emission
(iv) intersystem crossing -
The non-radiative ones are :
(1) (i) and @iv)

@ @), (i) and (iv)

() (i), (iii) and (iv)

(4) @) and (i)

Kurt — Mayer titration method is
used for

(1) Determi.nation of keto-enol
ratio in aceto acetic ester.

(2) Isolation of keto-enol form of
aceto acetic ester.

(8) Reduction of aceto actic ester.
(4) All of the above

Zerewitinoff’s method is used for
(1) Estimation of alcohol

(2) Estimation of amines

(8) Estimation of Thiols

(4) All of the above

. Among the following spectrbécopic

notations, which refers to singlet
oxygen molecule ?

1 2
) Zg @ Zg‘.‘
(3) lAg 4) 3p

20



64.

65.

66.

67.

20

THU FghAT H IRadT & famT I
FEAMTE

(1) e

2 wfedta

(3) T forem miftm

(4) SU® A Q H1S 7

Yer-geht afufran & dew # s
FE PR ?
(1) 77 Hfufrn et I wefe
Rfireni % fmfor 3§ wges 1A 2 |
(2) THWM-THE Thed F SR
AT T E |

(3) ag AfAfF ©F wEieT 3k w6
St et & w7 o Hi
JufRfad B R |

4) @ fufsrn § @ wEfFE ©
i S s A aar 2 |

T a9 9 e e w e dar d
(1) WA CO (2) W ik
(3) wrsudifew 4) FA

IATE ! BT ;

Q hv :
Ph Ph Senstizer
Ph
N Q @ d
Ph
Ph
Ph
Ph

s,
o 1oL,

Ph

|
|
i
I
|
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64. Emission without a change in spin

65.

66.

67.

multiplicity is called :

(1) Phosphorescence

(2) Fluorescence

(3) Intersystem Crossing
(4) None of the above

Which of the following statements
i8 not true about Paterno-Buchi
reaction ?

1) It is wuseful in
compounds '
oxetanes.

Oxetanes are formed by
photocyclo addition.

Reaction occurs in between a
carbonyl compound and an
olefin in presence of light.

The reaction occurs by addition
of excited carbonyl compound
on excited olefin.

forming
containing

()
3)

(4

The photo — irradiation of acetone
at normal temperature yields

(1) ethane and CO

(2) ethane and methane

(3) biacetyl

(4) ketene
Identify the products :
hv L
: Senstizer )
Ph Ph e
(1) @ ||
Ph
Ph
Ph
Ph
T,
3 4
NabYien
Ph



Ph
Ph
68 | S —hv—)product
N7 \Ph
(_1)_
& IeUTE Y T B
Ph
Ph b
=
Ph
of Y. © D
N
N Ph
Ph e
Ph I
®F @l| »
NN~"“0H N4Ph
hy //qu;?\w
e Me,cO | |
IYE A=A ST R
(1) =7 =
(2) = Reiter gafd=rma
(3) SrE-urE-+id wff=rmg
(4) wr e wfd=rma
70. [R]—2_, e
IR AffF d [R] 2 |
& ©<>=o @ @[}
3) <>:>=o @ m
o |
o 20

69.

70’

The structure of major product is
-~ -

/
X FPh 0

2

& @h @ |,
N Ph
Ph b Ph

Ph =
—

®) L@l 9
\N OH N =(

hv
Mech

The name of above rearrangement
is:

!

h

(1) Barton rearrangement

(2) Dienone— Phenol rearrangement
(3) Di-pi methane rearrangement
(4) Photo fries rearrangement

R @é

fR] in above reaction is :

¢)) o 2

3 0@

g8
28



71.

72.

73.

20

T R H1 TR fafdre ook & =
FEM ? R D - (+) — wFE
D - (-) - waE % fafdre it & am
N § + 52.7° 3R — 92.4°

(1) —39.8° (2 -19.9°

(3) +39.8° (4) +145.1°

o)

1. hv :
+ ——> product

2.0,

0]
ST AfufsRan &1 ger sae @

W Q T

o)

OH
o LI
OH

0]

3

(4 O

71.

72.

What shall be the experimental
specific rotation of invert sugar,
given that D- (+) — glucose and
D- () - Fructose have specific

rotations of +52.7° and -92.4°
respectively ?
(1) —39.8° (2) -19.9°
(3) +39.8° (4) +145.1°
0)
1. hv
+ — product
2.0,
O

Major product of above reactions

M g .

0)

OH
o (I

)

3)

. Which of the following amino acids

does not have two structures which
are mirror images of each other ?
(1) Alanine - (2) Serine

(3) Lysine . (4) Glycine



74.

75.

76.

R (A) : IEgE T I F
T W = A # |

HW (R) : 56 s o srdqean ghem
@ R 2l 2 3re: JEen o qw A
HE 7S A T e |

T IW R -

(1) 3 (A) IR B) T E M R) ?
(A) =1 & H |

(2) 3F1 (A) IR R) 7= & 3R (B),
(A) Fr T FROTTE R |

(3) (A) TERIM (R) @R |

4 A)IEIARIMR)TAR |

mﬁiﬁqwmﬁmﬁm%

(1) a-WH — p-EEeEd DNiEfw
K3t

@) oG — B-(p-TEeial Hfe)
Tt ane

(8) o-UHIY — B-FF MEFE 37

(4) o-Uf T HNTH 30

-1 3 F-11 71 e 0 ok =2

e e @ v IR vE=E

-1 gt - 11

@) (=)

@ TN O FH9TdE
i K

(k) FE (i) TR

(o) ®EE (i) TfEmh

(d)
%

WA (v) EamRts

(@ ) () @
) @ G Gv)
(v) (i) @) @)
@) @) @) @)
(v) @) @) @)

(1)
)
3)
“@
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74.

75.

76.

Assertion (A) : The unsaturated
fatty acids have lower melting
points.

Reason (R) : The unsaturation in
fatty acids is almost invariably
CIS, so the chains fit badly.

Correct answer is :

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

is the correct explanation of (A).

Both (A) and (R) are correct but

(R) is not the correct

explanation of (A).

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

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

()

3
C)

Chemical name of Tyrosine is :

(1) a-amino — B-hydroxy propionic

"~ acid

(2) a-amino — B(p-hydroxy phenyl)
propionic acid

(3) a-amino — B-mercaptopropionic
acid

(4) a-aminoisocaproic acid

Match List-I and List-IT and select
the correct answer from the codes
given below :

List-1 List - IT

(Compounds) (Effects)

(a) Quinine (i) Central
nervous system
stimulant

(b) Caffeine (ii) Pain reliever

(¢) Codeine (i) Antimalarial

(d) Atropine (iv) Antispasmodic

Codes :

(@ b © @
@) @@ @) @)
(Gv) @) @) @
@ (@@ @) @Gv)
(v) @) @i) @)

1)
(2)
3)
@

20
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78.

79.

80.

81.

20

Rferegm & mEEih 3518 i T d
1) 5 @) 6

3) 7 4) 8
AT & Srifad H A B
it faftr bt < e w0 w0 wm
T It 2 7

(1) == fafy

(2) ™ H fafy

(8) AweHice #i fafy

(4) S hifafy

R H e a2

CHy;0OH
(1) 2)
CHO
[

N-Me
H
CH,OH
O~ Ph

0

w&rﬁm%
(1) &= 2 F=E |
3) Wl @ e |
. |
BN & O eSS T TE £ 7 |
(1) fefEs (2) emedE |
3) Wmerwme (4) ShiEgEn l
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77. Number of

78.

79.

80.

‘isoprene- units in

carotenoids :
1) 5 2) 6
3) 7 4) 8

Method which is net used for
descending the sugar series during
interconversion of monosaccharides :

(1) Woh!’s method

(2) Ruff’s method

(3) Mac donald’s method
(4) Sowden’s method

Correct structure of citral is :

CH,0H
) @)
I

_ CHO
3) 4)
A
N-Me

H

CH,0H

0 Ph

(0]

The above structure is :
(1) Atropine (2) Nicotine
(3) Atisine (4) Strychnine

. Which one is not an antipsychotic

drug ?
(1) Risperidone (2) Olanzapine
(3) Amisulpride (4) Zidovudine
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83.

84.

85.

86.

H,* % fod tfedfaa s am 2

h2

2 e?
(1) —va +

(1) A 2 =
(3) I« @) F=es
TEESH T § A ¥ A i
e sftea gl

a, 3a,
1 =2 (2) e

3a, a,
3 4) =
JTAH, V2 HEd & —
(1) arefRrEm (2) R
(8) w@rEl (4) PR ST
aﬁw:%’-‘z:—k%(x)mw
LSk

(1) y(x) =kA +k?B
(2) y(x) = Aek + Bek

(3 v@=Acosi +Bsiny
(4) y(x)=Acos kx+ B sin kx

[ —

24

82.

83.

84.

The Hamiltonian for H,* is equal to :

h? e?
2
1 1 1
L + — IS
{ roa I3 Rup ]
h? 1
@ - 8m L 4mig,
el e et
ey +___
In Iy Rpp
- h2 1
A" o L
@) 8m Ve 47

The total probability of finding the
electron in space must be

(1) Zero (2) Unity
(3) Infinity (4) Fractional
The expectation value for the
average distance between an
electron from the nucleus for a
hydrogen like atom is
3a
1) 2o 2) 220
(1) - (2) o
3a a
3 0 4)L o
(3) 4 (4) >
The operator V2 is called

(1) Laplacian

(2) Hamiltonian

(3) Poisson

(4) Kronecker’s delta

General solution to equation :

2
d_‘llf’_cl —__ k2\|l(x) iS

2 =
(1) y(x) =kA + k2B
(2) y(x) =Aek+ Bek
3 yx)=A cos. % +B _sin‘x];
(4) y(x) = A cos kx + B sin kx
20



87.

88.

89.

90.

91.

20

oo fafty & o= B St 1 oEE T

(E) P srareen 5l (B,) @ waiftra 2
(1) ExE, @ E<E,

() E=E, 4) E<E,

afe eikx:m'qyfmﬂdm EE
wz’rﬁrmﬂwm?ﬂn

(1) ik (2) hkelk*

(3) hk (4) ihk
awwiaﬂtwjﬁtﬁqﬁamﬁi
K )

® [wrw=1 @ [yryge=0

@ [wrvdi=e @ [yrygo=-1

va AfSR whiew &1 W TEdem

TV R A T HE Fews w5

Yot AT & 35 v & weffa w0 ¥

(1) x=1vsin 6 cos ¢, y =y sin 0 sin
¢, Z=vycos O

(@ x =y sin 6, y = y sin ¢,
. Z2=Ycos©

(3) x=ysin ¢, y =y sin ¢ sin 6,
Z= ycos ¢

4 x =y sin 6 y =
z=ytan9

T R ; Hy = EydH2
[ h2
8m
2
2m

2
;mvz %
4 2 =

gy
L &m i

Yy sin ¢,

(1) — V24V

@ |—VZ+V

C)

(4)
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87.

88.

89.

90.

91.

In variation method, the energy
eigen value of the system (E) is
related with ground state energy
(Ep) by

(1) ExE,
() E=E,

@ E<E,
4 E<E,

If e&* be an eigen function of

momentum operator, dx the
eigen value is ’

1) ik (2) hkeikx

3) hk (4) ihk

Two functions y, and y; are said to
be orthonormal if :

(1) f \I’i*‘l’jd"-' =1 () f \yi*\vjdr =0
3 f vi*ydr = (4) f\vi*w,-dr =-1

When Schrodinger equation is
applied to hydrogen atom, the
Cartesian coordinates are
expressed in polar coordinates by
using : .

(1) x=vsin 6 cos ¢, y =y sin 0 sin ¢,

Z=Ycos 0

(@ x =y sin 8, y = y sin ¢,
Z=ycos 0

(@) x=ys8in 6, y =y sin ¢ sin 6,
Z= ycos ¢

(49 x =y sin 6, y =y sin ¢,

Z=ytan 6

In the wave equation : Hy = Ey
H is equal to
(hZ _, (12 _,
—Ve+V —V“+V
(1) 8m () 2
- H¥e g2
-—V -V —V“+V
3 2 }(4) 8m
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93.

ARHIT (A) : T FEH =T *
I UH aRARE B & o off
HIeIfh TE |

RV (R) : 3IFH 99 € Hhad avE
TRT TS |

& W

(1) 3 (A) IR R)FA &, 3R R) ?
(A) <1 9 =TT |

2 A Q) AR R) 7@ § ®g R)
& ? (A) ) e =TT |

8) A)TIRIMR) ITTR | -
4) (A) ITTEIMR)TER |

i1 w g1 o e AR
% ! TEEAT § qE IW G ¢
gt -1 et - II
(5re) i)
(a) fagadt @) =reEHaTHIAA
A9 TG W
Hear e |
b) wfes G) f o frm
EIED TTerehal
() Al (i) TUEPHR
| TRl St & |
(d) 3IHUuE® (iv) wildHIEHIR
T 3 ik
®<:
@ ®m © @
1 @O @ @@ Gv)
2 Gv) G) @G @
@) @Gi) @O G Gv)
@ @@ O @G G
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92.

93.

Assertion (A) : The eigen values of
quantum mechanical operator
must be real and never
lmaginary.

Reason (R) : Eigen values are only
possible measured values.

Correct answer is :

(1) Both (A) and (R) are correct
and (R) 1s the correct
explanation of (A).

(2) Both (A) and (R) are correct but
(R) 1s not the correct
explanation of (A).

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

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

Match List-I and List-IT and choose
the correct answer from the codes
given below :

List-1I List —II
(Substance) (Property)
(@) Insulator (i) Conductivity

decreases
with
increase in
temperature
(b) Metallic (i) Verylow
conductor electrical
conductivity
(¢) Super (iii)) Conductivity
conductor increases
with
increase in
temperature
(d Semi (iv) Zero
conductor resistance
below
critical
temperature
Codes :
(@ G (© @
1) @O @) 3G Gv)
@ Gv) G GiD) @)
@ @) O @ G
4 @ @O Gv) ()

20



94.

95.

96.

97.

98.

99.

20

T (111) % 71 ft, d, TF T o
freadads |

1) a

T WA U 3 It g % g
TH $o 3TA T 39 2

n n
M 7 @ &

@ 7
(4)

“ s

_T_ e
(3) V2 4) w2
T Boleh hid U4 ITeieh &, Ty 518
A ST ) g3 2
1 1
3) 4

2 2
4 3

HEf =TS T SAHH BN BT A
feem @19 (Tetragonal) freer § 2
(1) a=bzc,a=p=y=90°

(2) a=b=c,a=p=y=90°

(B) azb=c,a=p=y

(4) a=b=c,a#B=y=90°

Tt Streren < ool iy 7 & gt &
(1) I | (2) dmae
(3) YT | (4) IBETH |

B 1 HYA AT H gau N s 7

() SfEera H @9 .
FRFT-A i off |

(2) 4.15 K & = vt srforaners o
Sarg |

(3) o= s shged 6 e
TR FATR | |

(4) Hiaer 0 R feares 6 W
TIiH it R e R |

|
|
|
|
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94.

95.

96.

97.

98.

99.

3) -23—3;

The distance d, between (111)
planes in a simple cubic crystal is

a
M a @ s

a
4) 3
The friction of the total volume,

occupied by the atoms present in a
simple cube is

m 5 @ 5
_n_ _n_
3) 32 4) )z

In a face centred cubic lattice, the
number of particles per unit cell
is/are

1 1 2) 2

3) 4 @ 3

The axial lengths and interfacial
angles in a tetragonal crystal are
(1) a=b=c,a=p=y=90°

(2) a=b=c,a=p=y=90°

(3) azbzc,a=p=y

(4) a=b=c,a=p=y=90°

The rotational symmetry of the
lattice cannot be
(1) one fold
(3) six fold

(2) three fold
(4) eight fold

Statement which is not true about
a superconductor is

(1) superconductivity was
discovered by H. Kamerlingh —
Onnes.

Mercury becomes
superconductor below 4.15K.
Superconductors behave like a
diamagnetic substance.
Entropy of a. superconductor
increases  considerably ~on
cooling.

)
@)
C)



100.

101.

102.

103.

Ife FR-TTEE o B A A Hfgd @
T ] v vt

(8

a
@ 3

@ G2a
) %

Sreettar st smgaent = = kpte
aai: oRd

(1) T oE % 9y AN agar 2 |

(2) T ¥ % WY Ao g R |

(3) -Fferiyor g W fvft i e 2 |

(4) rfereimor STsreTfTG B @ |

F&%

(1) or i ST T
TR |

2 TR TMIEAFAE |
(8) e FE A FAE |
(4) THITERAEIE |

TiRERdT (W) T Tt (S) % we Gay 3

M S=1

(2 S=kinW
(3 S=RTinW

~ (4) S=2.303 RInW

100.

101.

102.

103.

If the edge length be a, the atomic
radius in a body centred cubic
structure is

3
W (—‘Qa @ 2a

a o 2
@ 3 @ 7
In freundlich adsorption isotherm

X 1 1_
m—kp nwhenn—O

(1) Adsorption increases with
increase in pressure.

(2) Adsorption decreases
increase in pressure.

with
(3) Adsorption is independent of
pressure

(4) Adsorption is unpredictable.

F — Centres

(1) are caused by loss of a cation.
(2) impart colour.

(8) impart diamagnetism.

(4) are somewhat
Schottky defect.

similar to

Relationship between probability
(W) and entropy (S) is given by

1) s= %
(2) S=kinW

(3) S=RTinW

(4) S=2.303 RInW
20



104. Siezeia T fiam & fe e sem 2

105.

106.

107.

20

(1) =0 Th g it e a wfisia
T Fa g

(2) %1 a0 (indistinguishable) |

(8) Wit @ fafi ot = wem Q) &
I3 Niesre T8 T TR |

4) FemHiaaifRRe |

et afiwed & agEr

Q) lnx!=x-Inx

@) Inx!l=xlnx-x

@) mx!l=lnx-x

4 Inx!=elnx

& TR w = 1 8 a8l ST HuA
(1) FTATH A ARHRL R |

(2) T waiftes gufim d |

@) FeaH s S TR R |
(4) Trm i i aifE R |

-1 3R g=h-11 1 firem == R R
%< FHH W
ol -1 ol - II
(afraor wem) ()
(8) ®MFRT (i)  8n2IKT/h2
(b) w9 (if)
(€ i (iii)

@ W Gv)

@ ® @© (@
(v) @) @ (@)
) @ dv) (i)
) @) @ G@v)
@) (v) G (i)

(1)
(2)
3
4)

104.

105.

106.

107.

The wrong statement about

Boltzmann distribution law is :

(1) Particles do not attract or repel
each other.

(2) Particles are indistinguishable.

(3) No restriction on assigning
various energy levels to the
particles is being imposed.

(4) Energy of the system is constant.

According to Stirling approximation
1) mx!'=x-Inx

@ Inxl=xInx-=x

3) Inx!=lnx-x

4 Inx!l=elnx

When probability w
incorrect statement is
(1) there is only one microstate

(2) -the system is most regular

(3) the chaotic extent of system is zero
(4) entropy of system is finite

1, the

Match List-I and List-IT and choose
the correct answer from the codes
given below :

List -1 List - 11
(Partition (Equation)
Function)

(@) Translational (i)  872IkT/h2
(b) Vibrational (i) g
(¢) Rotational (iii) 1
1 hy
— exp —-k—T
(d) Electronic  (iv) (ankT)a" 2y
h3

Codes :
@ ® © @
(1) (v (D) @) (i)
@) @) @ Gv) i)
(8) @) @G) @) (iv)
4 @ Gv) @ (i



108. 5@ St fd Fiftes 75T Bt & 9

109.

110.

(1) ¥ 9 T g shifos famg &

BAE |

(2) T a9 AR gE Fifaw fag @
FRECE |

(3) 39T AW SHifeeh T9 A FW W
TEFRFH Y MR AR |

(4) 31 A9 Hifds 99 ¥ T W/
T il g8 & HR BT R |

fafafiga # @ =9 @1 e Wanwy
Ffuadiadiz 2

(1) 98 IFehuviia 2 |
(2) o AR H AR T AR |

(3) o % frw e a9 wEES

AR |
(4) I AfafRm yHfaF e |

Hoew T feE § AeRed wifas

- TR W, e SR g -

111.

112,

(Sg = HeH Wi,

Sy = TR AT,

Sy = TR T,

S, = T 59)

(1) Sg-Sy -8, @ Sg-S.—Sy
®) Sp-Sy-Sy @ Sy-Sg

3 argeyr ¥ qui syewen i fRufy §
Ssmereh! Sfehan 1 A g

Q1 @ >1

@ <1 40

YRS % fore e oA &

(1) SEEFAEE |

(2) 3nrferes ur < 9T e £ |

(3) R F A9 R T TH RS R |
@) Rt sga €

|
l
|
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108.

109.

110.

111.

112,

Super critical state of water occurs

when

(1) its temperature and pressure
are below critical point

(2) its temperature and pressure
are above critical point

(3) 1its temperature is above critical

temperature and pressure is

below critical pressure

its pressure is above critical

pressure but temperature is

below critical temperature

(4)

Which of the following statement is

incorrect for chemisorption ?

(1) It isirreversible

(2) Enthalpy of adsorption is high

(3) low temperature is favourable
for adsorption

(4) It is highly specific in nature

In sulphur phase system the
phases at metastable triple point
are

(Sg = sulphur rhombic,

Sy = sulphur monoclinic,

Sy = sulphur vapour,

Sy, = sulphur liquid.

(1) S-Sy —5;, (2) Sg—-5;,-Sy
(B) Sg—-Sy—Sy (4 S-Sy

In the state of perfect order of a
crystalline state, the value of
thermodynamic probability is

@1 2) >1

3 <1 4 o

Correct statement for super fluids

is

(1) have high viscosity .

(2) flow with molecular friction

(3) mercury is a superfluid at room
temperature ;

(4) flow without viscosity

20



113.

114.

115.

116.

T :

() NMR (il)) Mass

@) IR (iv) Raman

§ AN @ s e % R
el foera g = 7

TR IN 2

(1) @) 3 (i)
) (@) IR (iv)

(2) (i) 3K i)
@) (i) 3N (iii)

9§ A W B % % 2,00,000
el M, =% SR zemm
M, = 10,000 W& My = 1,00,000 # |

T 3 AieR e R
(1) 20,000 (2) 18,182
3) 17,332 (4) 22,166

W R e N wEa
217 cm3g! B | wiehw & &
aFe T H T R e w
HTAf FTaT 1 HH 1.5 80 |

6)) 1.44 x 103g cm=3

(2) 2.3x10-3gcm3

(3) 3.15x 103g cm3

(4) 6x103gcm3

IET HUF A |

(D) T, H I el T e H g g |

20

@) T, § 9, diefm 3@ armren §
g | ‘ |

(3) T, 3 T, % wea, wiefime 7o v
AR T R |

(@) T, % St uiefi nhefer & aman &

l :
|
|
|
|
|
l
l
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113.

114,

115.

116.

Out of the following techniques for
which the polymer should be
soluble for end group analysis. -

@ NMR (i) Mass
(i) IR (iv) Raman
Correct answer is
(1) () and (i)

(3) @) and (iv)

(2) (iii) and (iv)
(4 (i) and (iii)

2,00,000 gm of each of polymer A
and B with molar masses
M, = 10,000 and M, = 1,00,000 are

mixed. Number average molar
mass is :

(1) 20,000
(3) 17,332

(2) 18,182
(4) 22,166

The intrinsic viscosity of a solution
of a polymer is 217 cm? g!. Calculate
the approximate concentration of the
polymer in water, which would have
a relative viscosity of 1.5.

(1) 1.44 x 103g cm™3

(2) 2.3 x103gcm™3

(8) 3.15x103g cm™3

(4) 6x103gcm3

Select the incorrect statement :

(1) Above Tg, the polymer is in
liquid state.

(2) Below Tg, polymer is in
state. '

(3) Between Tg and T_, polymer is
soft and plastic.

(4) Above T, the

becomes mobile.

solid

polymer
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117.

118.

119.

Select the incorrect statement
about determination of molecular
weight by end group analysis.

(1) The polymer molecule should
contain known number of
determinable groups.

The determinable number of
groups is actually the number of
groups at the end of the carbon
chain

@)

Determination of molecular
weight becomes less precise
when molecular weight is high.
(>25,000) '

End group analysis yields the
value of weight average
molecular weight.

Which of the following statements
regarding determination of
molecular weight by osmotic
measurements is not true ?

(1) Equation n = CRT/M is applicable
when polymer solution behaves
ideally.

The upper limit for molecular
weight determination is ~ 106.
The diffusion of low molecular

weight polymer molecules is
allowed.

3

4

)
3

(4) At Flory temperature the
polymer  solution behaves
ideally.

Incorrect statement for viscosity

method for molecular weight

determination of a polymer is

(1) It is convenient method in
solutions

(2) Relative viscosity is the ratio of
viscosity of solution and that of
pure solvent

(3) Specific viscosity is defined as
relative increase in viscosity

(4) Intrinsic viscosity and
molecular weight are related

by a relatlon n, = 1;41‘8

20



120. IRHAT (A): PR @ FD H 120. Assertion (A) : In the light scattering

121.

122.

123.

20

Y g fafr § ofehm s
YohTYT €1 1 HE HWQ § |

HRT (R) : T Qe FURAT H gfaa
FCATE | 30 1] 36 Iy § e
H T & S TR TR |

TEIIWE

(1) 3 (A) 3k R) 7= € 3k ®)
F@T 8 (A) B TE =R |

(2) T (A) 3 R) 9 & WY R)
&l T ] (A) 1 T =T |

(3) (A) TR IR (R) 3T R |

(4) (A) FEAR IR (R)TAE |

TF TR b WIS SFUMR (M)

T FEON IEd AR (M) F TR

A 40,000 3R 30,000 & At AT

& urchfeeaRiid &1 am gm

1) <1 2 >1

@ ~1 4 -1

IR (A) : ¥ a9 W i arope
F 1 g B A FA AN R |

IO (R) : T2 a9 W it e wren fy
H1 UH AR FEHE F GHEIIT
TR

TE IR

(1) 3 A) 3k R) 71 & 3t R) R
RSB (A)FT|

(2) T (A) 3R R) 99 F =g R)
& 8 (A) T R |

(3) (A)FI?3M (R)3EAR |

(4) (A) FEIZIRR) TR |

FNfeia Sega sraeEt § g s

HH T A5 TohEe 9id & @hed

&G TGH BT 7

(1),1 NaCl

(3) ZnCl,

\\

@) K,S0,
(4) AlCI,

S VRS Wty ‘Siestt — ——— ] St Tt e Sr—

121.

122.
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()

method of determination of
molecular weight of the polymer
molecules act as a source of light.

Reason (R) : The light polarizes the
polymer molecules. Therefore
molecules oscillate at the same
frequency as that of incident light.

Correct answer is :

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

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

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

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

For a polymer, weight average
molecular weight (M,,) and number

average molecular weight M,) are

40,000 and 30,000 respectively. The
polydispersity of the polymer is

Q) <1 Q) >1

3 ~1 4 -1

Assertion (A) : At a given
temperature heavy molecules
move more slowly than light
molecules.

Reason (R) At a given
temperature, root mean square
velocity is proportional to

. molar mass.

Correct answer is :

Both (A) and (R) are

and ([R) 1is the

explanation of (A).

Both (A) and (R) are

and (R) is not the

explanation of (A).

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

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

correct

correct: -
(2) correct
correct

(3)
4)

. Which of the following electrolyte will

have lowest flocculation value for

coagulating arsenic sulphide sol ?
(1) NaCi (2) K,S0,
(3) ZnCl, (4) AICl,
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(idi) M9 W |
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TR IWE -

@) G)F=a
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| 124. The principal emulgifying agent for

e s T S SEERe FSs i Si—

125.

126.

127.

o/w emulsions is

(1) lamp black

(2) long chain alcohols

(3) natural and synthetic soaps
(4) heavy metal salts of fatty acids

Hair cream is an example of which
of the following type of colloid ?

(1) Sol 2) Gel
(3) Emulsion (4) Solid Sol

In a solution of a surfactant

micelles are formed when

(1) its temperature is above its
Kraft temperature

(2) its temperature is
Kraft temperature

(3) its temperature is
critical temperature

(4) its temperature is
critical temperature

below its
below its

above its

The shape of individual micelles
depends on which of the following
factors ?

(1) Shape of constituent surfactant
molecules.

(i) Concentration of surfactant.
(iii) Temperature

(iv) Surfactant parameter
Correct answer is

(1) @ only

(2) (i) and (ii) only

3) (), (ii) and (i) only

4) (), (1), (iii) and (iv) all

20
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SR (R) : GHEI: TEHES 90 § AS
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() BN SR

(i) 3R S TRt

(iii) SEM

(iv) TEM

A B € H 3 o STaERa A R 7

D) OIRGE (2 (i) 3K Gv)

(3) (i) IR (i) (4) (@) 3k (i)

CMC frafur w& vewm @ gwaftm s/

U TEH | _

(1) CMC &4 & i ffera & i
o yiEfda B |

2) CMC s $ wgH femq &
feres 7o 3 wrE REdT A AN R |

(8) CMC famior & Frdieh sifersh o7 &
IS TREdT AR |

4) CMC % m&um, sifes o §
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FIATSS U1 F A9 h T B

(1) 10lcm¥ 104 cm

2 107cm ¥ 101 cm

3) 104 cm ¥ 107 cm

(4) 1cm ¥ 100 cm

4
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| 128.

129.

130.

131.

l 132.

Assertion (A) : Chemisorption, in
general is exothermic.

Reason (R) Chemisorption, in
general, has negative value of AS.

Correct answer is :

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

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

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

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

The isotherms used for determining
surface area is
(1) Freundlich (2) BET

(3) Boltz-Maxwell (4) Gibbs

Among the following surface area
analysis techniques :

() Photoemission spectroscopy
(i) Auger electron spectroscopy
(i11) SEM

(iv) TEM

Ionization is required in which of
these ?

() ()and (i) (2) (iii) and (iv)
(3) (i) and (i) (4) (i) and (iii)

Identify the incorrect statement

regarding CMC formation &

detection ?

(1) During CMC formation
physical properties of the

solution change.

The CMC formation is detected
by a pronounced in physical
property of the solution.

There is an abrupt change in
physical property near CMC
formation.

Around CMC, the physical
property varies smoothly and
nonlinearly.

@)
3)

4)

The diameter of a colloidal particle
is in the range of

(1) 10lcmto 104 cm

(2) 107 cm to 1071 ¢m

8) 10%cmto 10" cm

(4) 1cm to 100 ecm
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(L) Gv) @) (@) @
@) @) @) G @)
@) @) @) @ @
(@) @ Gv) G) ()

136. R i SR e e g2 2 | 136.

(1) =R TESNE TET 99 § 4 e
AT 4 § |

(2) A U Heelt T AT § |

(3) 3tf<m B-H ¥ 9 &1 1.19 pm
B 8 |

(4) weeft 99 & H-B-H H19 &1 99
97° B g |
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133. B203 iS Fm
(1) Orthoboric acid
(2) Metaboric acid

(3) Boron sesquioxide
(4) Borax

134. Identify the product :
B2H6(1.0 mollh NH

3(2.0 mol)
High Temp.

> product.
(1) Boron nitride

(2) Diammonia Diborane
(3) Borazine

(4) All of above

135. Match List-I and List-II and give
correct answer using the codes

given below :

List-I List-I1
(Carborane) (Cage geometry)
(@ 1,5-C,BH, (i) Octadecahedron
(®) 1,2-C,BH, (ii) Octahedron
(¢ 2,4-C,B,H, (iii) Pentagonal
bipyramid
(d1,8-C,BH,, (v) Trigonal
bipyramid

Codes :

@ M © @
(1) Gv) Gi) @Gi) @
2 @) @ @ (v
) (@ @) Gv) @
4 @ @Gv) @) @)

Which of the following is not the

property of Diborane ?

(1) Four H atoms are in different
environment from the other
two.

(2) There is one banana bond only

(3) Bond length of terminal B-H
bond is 1.19 pm

(49) H-B-H bond angle of banana
bond is of 97°.

20



137.

138.

139.

140.

20

Frferaa o & < w0 SRR T 2 2
1) e (2 ¥Eme

(3) Ul (4) BIERURE
Tfeefa (3D) de=r aren faferre 2 -
1) = (2): wIgER

(3) @t @) =
IRH (A) : R oo iy

TAE |

HI (R) : foefieia aen wefe e
TRl A Rl g

qE IR -

(1) 3 (A) 3R R) ¥ & 3R R)
& BRUIR (A) T |

(2) 31 () 3R R) 74 §, f5g ®)
TE 8 9 SR (A) F7 |

(3 (A) AR, 7 (R) IR |

(4) (A)FEIE, I R) TR |

e (A) : T Ui 3§ ST
d-s1Teh oeell @ AEeyUl I femmd
g1 "

FRU (R) : 1S T 4f ST 652
T 6p° TEA TN IS WE
i wagl

e S .

(1) ﬁﬂ’i(A)aﬂt(R)mﬁ,aﬂt(R)%
(A) F1 T SR |

(2) 3 (A) 3 (R) 7= €, 7vg (R)
T 2 (A) 1 9 RO |

(3) (A) TR, =g (R) 38 2 |

(4 A) IR, RgR)TIR |
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137.

138.

139.

140.

Which of the following is not an
orthosilicate ?-

(1) Willenite (2) Phenacite
(8) Thortveitite (4) Forsterite

Silicate with 3D structure is :

(1) Neso (2) Phyllo

(3) Soro (4) Tecto

Assertion (A) : Silicones are water
repellent.

Reason (R) : Silicone chain is

surrounded by organic side
groups. —

Correct answer :

(1) Both (A) and (R) are correct and
(R) is the correct reason of (A).

(2) Both (A) and (R) are correct but
(R) is not the correct reason of (A).

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

Assertion (A) : Lanthanides show
important differences in
magnetic properties from d-
block elements.

Reason (R) : The 4f electrons in
lanthanides are well shielded
from 6s? and 6p® electrons.

Choose the correct answer :
(1) Both (A) and (R) are true and

(R) is the correct explanation of
A).

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

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

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

= |



141.

142.

143.

144,
.. 8
B 1

145, HEia® A C, H, Fe & Fay §

SIS % Tl T AN ¥ AT SN
30 &

(1) K,PdCl, (CuCl % @)

(2) CoCl,

3) K,PtCi,

(4) FeCl,

18 - WHRA fmgER sewcs
forsfis -

) Cr(CO)6
(i) [Mn(CO),]-
Hemds.

@) @), (), (i) T (iv)
2) (), (i) 3R (iii) Faa
3) (i), (iii) 3R (iv) Faat
@) @) 3R (v) @

(i) Ni(PFy),
(iv) Co(CO),

0s(CO), # st 2
(1) iR fRfre
@) fapa rwweh
(3) T -

(4) Pt fgRRfrd

Fe,(CO), % a1g-4Tg ¥~ < & & :

@) I
@ 2

3T HU B

(1) MR TFea 2 |

(2) ST TR (UG TSI A R ; g
(n5-ATEEA YNSRI FH |

(3) EH A H ATadiRtor raen
+38 |

(4) 3oh Aefm gEm a2 |

|
i
|
|
|
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141.

In the Wacker process for the
addition of O, to. alkenes, the

catalyst is

(1) K,PdCl, (with CuCl)
(2) CoCl,

(3) K,PtCi,

(4) FeCl, -

142, According to 18 — electron rule, the

143.

144.

I 145.

stable organo-metallic species out
of the following :

@) Cr(CO),
(iit) [Mn(CO),J-
are -

(1) @), (i), (ii1) and (iv) all
(2) (@), (i) and (iii) only
(3) (i), (ii) and (iv) only
(4) (i) and (iv) only

Structure of Os(CO); is :

(1) Square pyramidal
(2) Dist‘o‘rted octahedral
(3) Pentagonal

(i) Ni(PF,),
(iv) Co(CO),

(4) Trigonal bipyramidal

Number of metal-metal bonds in
Fe,(CO), -
(1 3 ,'
@1

(2) Zero
4 2

Statement not true about organo-

metallic compound C, H, Fe is :

(1) Itis called Ferrocene.
(2) Itisnamed chemically as :

bis (n° - cyclopentadienyl) iron.
(8) Oxidation state of iron in it is +3.

(4) It has a sandwich structure.
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146.

147.

148.

149.

150.

20

T 1° Gewhigier i & e LiAH,

T FT=I R ST 2
@ RCOOR’ (i) RCOC!
(ii1) RCOOH (iv) RCONH2

e I

(1) @), @), (iii) 3R (iv) "+f
@) (@), (i) 3K (iii) Faa
(3) (i) 3 (iv) Haa

(@) () 3k (i) Faa

{5 A NaBH, g0 =z g 2 ?
(1) CH,CH,COOH

(2) CH;CH,COOCH,

(3) CH,CH,CONH,

(4) CH,CH,CH,COCH,

fafera 3 Freafefea feg arg =
J9HEEAE Qs R 7

(1) Ru (2) Rh

3) Pd 4) Pt

HifeT & gey i s FE R -

(1) ¥ H @& L ¥R A 24 J@em
Bt | |

(2) % JER & R @ F s d
65 — 70 A =ra <t feest s e # |

(3) T TR & 45,000 T HARRA THTY

! e s A g E |

(4) I e sIRA (II) iearse /
TEEHATEE T ¥ &1 Aar @ &t
HiERge ST R |

Rrererrer 38 1 e 2

(1) TiCl,, AI(C,H,),

2 (°-Cyp), TiCl,, AIOC,H,),

(3) VO(acac),, AL(CH,),

(4) TiCl,, BF,

146.

147.

148.

149.

150.

A 1° alcohol shall be formed by
reduction with LiAlH, from which

of the following compounds ?
(® RCOOR’ (1) RCOCI
(iii) RCOOH (iv) RCONH,
Correct answer :

(1) All of (i), (i), (i) and (iv)
(2) (i), (ii) and (iii) only

(3) (i) and (iv) only

(4) @) and (iii) only

Which of the following compounds
is reduced by NaBH, ? -

(1) CH,CH,COOH

(2) CH,CH,COOCH,
(3) CH,CH,CONH,
(4) CH,CH;€H,COCH,

Wilkinson catalyst is a coordinate
compound of which of the following
metal ?

(1) Ru (2 Rh
3 Pd 4) Pt

Untrue statement about ferritin is :
(1) Ithas 24 chains of H and L type
(2) The H and L type chains are
assembled as a hollow shell
forming a cavity of 65 — 70 A
diameter.

This cavity holds upto 45,000
iron atoms in micro-crystalline
particles.

It is composed of a mineral iron
(III) oxide / hydroxide core
similar to ferrihydrite

3

(4)

Zeigler Natta
combination of :

(1) TiCi,, Al(C,Hp),
2 m®-Cp), TiCl,, Al(OC,H)),
(3) VO(acac),, AL(CH,),

(4 TiCi,, BF,

catalyst is
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