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1, Which quantum number gives the

information  about  degenerate
orbitals?

5. Sigma bonds are formed between two

atoms X and Y by the overlap of

L. sp®(X)-sp’(y)
fa} Principal quantum number 2. sps(X)—lsz)

{b) Azimuthal quantum number 3. 1s(X)-1s(Y) -

fc) Magnetic quantum number What is the correct order of the

energy released in the above three
(dj Spin quantum number

processes?
2. What is the number of nearest fa) 1>2>3
neighbours of an atom in the bce .
type of packing? (b} 3>2>1
(@ 6 ~ fe} 2>1>3
(b) 8 (d) 1>3>2
(c) 12 6. In which one of the following pairs of
(d 24 orbitals does overlapping result in
hyperconjugation?
3. The electronic configuration [Ar])3d® (@) o-o
stands for
(b} p-p
fa) NiZt
¢} o-p
(b) Co®*
(d) m-m
(c) Xe®
(d) pe2* 7. Which one of the following best
e

represents the three-dimensional

view of H,N®?
4. In square planar complexes, the

hybrid orbitals are dsp?. The atorni;: (@) @g ::H

orbitals which give rise to dsp O YH

hybrid orbitals are

Y oD
(b} H—N—H

(@ da 2,8 px and p, o/

b} d_o, s, and wH

(b) d_» Px Py i QL

& Wy
(C) dx'-’_yz: S, Pz and py
(d) d,., s, p, and Py {d) H—(I:\l?—-H
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1. gAY =& & a1 § g wien ' 5w
= Tt 27

() YEI FRH AT -

fb) feoreh #em wem
(c) TraER Tiew wEn

(d} T=IERUl WY &I

2. bec YR FFeH § wH T ¥ Goen

wfcafim i e e 9t &7
fa) 6

(b) 8

fc) 12

(d} 24

3. Pfafaa § 4 frow wwhs =

[Ar)3d® &7
{a) Ni%*
(b} Co3*
{c) Xe®
(d) Fe?t

4. 3 guadia Pl F GRS FEF dsp?
B Bl dsp? UHld wuwm wH T

AT -HeTh &

{a) de_yg, S, Px 99 p,
() d_, s, py T p,
() dy_ 2, 8 py T py

(d} dZQs s, Pz = py

P-DTQ-J-DIF/7A

5. X @9 Y wwmpstt & d@9 fmw onay

fafeitas ween & e q saa B
1. spdX)-sp*(y) o
2. spd(X)-1s¥)

3. 1s(X)-1s(Y})

I7ge fF weREl 3 I e W ad
ELE

fa) 1>2>3
b} 3>2>1
¢ 2>1>3

(d 1>3>2

6. ffafes & % e & Few-gm &

Jferee 1 wiawe aafoegma gm?
(a) o-o
fb) p-p
{c) o-p
(d} n-m

7. fafaflan & @ *-w w5, H,N® &

ffem z9f 1 gatem fieqor 27

@ \\\\H
( a) G> N o
O

(b) H—QI?IEH

“0

H
Q _-\\\\\
() N
<7 ‘H

(dj H—g—H

[P.T.O.




8. Square antiprism geometry of a 12. What are the number of protons,

transition metal complex belongs to number of electrons and number of
point group neutrons respectively in a molecule
of heavy water?
(a} C4u v
(b) Dy, (a) 10, 10, 10
fc) Dyy (b} 8, 10, 11
(@) Dyq ) 12, 10, 10
9. Vno s‘trctching vibration cm™!) in (d) 12, 10, 12
NQ[CIO,] and NO respectively
occurs at which wave numbers? 13. Which one of the following is the
. .
fa) 2313 and 1876 most basic oxider
(b) 2313 and 2313 (@) Ga,04
fc) 1876 and 2313 {b} In,O
(d} 1876 and 1876 () TI,O
10. What is the charge on the nitrogen {(d} T1,0,
atom in the following compound?
:?i): 14. When sodium is dissolved in liquid
N ammonia, it will produce
hg -
{All valence electrons are shown in (a) ammonium ion
the figure) {b) amide ion
(a} +1 ,
(¢} ammoniated electron
(b) +2
© -1 (d) sodium ion
d} 2

15. At ordinary temperatures, beryllium
hydride occurs as a polymeric
chain. The geometry around each
beryllium atom is

11. Which one of the following is the
softest acid according to HSAB

principle?

(@} Po%* fa) trigonal planar
(b} FeZ?* (b) tetrahedral
¢/ Ccu?* {c) square planar
(d) Cu® (d) linear

P-DTQ-J-DIF/7A 4




8. frdt deaw wg @%@ f a1 wikalew
srffy, feffae 1A e g g @
gt 27

(@} Cqy
(b) Dgap
(¢} Dag
(d) Dog

9. NO[CIO,] T; NO H vy, TH &H
{cm_l]m:%aﬂfﬂ'{i@'lmiﬁﬁ%?
(aj 2313 A 1876
(b) 2313 9 2313
(c) 1876 A1 2313
(d) 1876 qAT 1876

10, Praffigs difis & AwRgeA Ty @

CIcHICE S

HoH

II\Il

H—@j_/ \fj:):

(wft wterwar oA F | ol ™ )
fa) +1.
(b} +2
€ -1
{dj -2

11. HSAB frga & erger, Frefafes § &
FH-A1 TF Tgad 30 87

(@) Pb**
(b) FeZ*
) Ccu?*
(d) Ccu*

P-DTQ-J-DIF/7A

12. -9 (3 i) T e W W,
O T R ) T F: 8
(@) 10, 10, 10
(®) 8, 10, 11
€ 12, 10, 10

(d 12, 10, 12

13. Pafsfas # @ o9-w & TEiius arsa
IfaTEe 27

(@) Ga,0g
{b) Iny,O
(c) Ti,O

(d) T1,0,

14. WXgy = g9 ot § fefm #+1 W
T 9T SR w87

15. T au ® affeEn TRgRE Sgae
sgen % wg d 9 S B e T
Afform qommy H sfufa & e

(a) Ty wraey
(b) TTHAHE

{c) @ EHA

(d) taw

[P.T.O.




16. [NiLg] {where L is neutral} types of
compounds can have trigonal
bipyramidal (tbp) and square
pyramidal {sp) geometries. Which
one of the following is correct about
magnetic properties of these types
of geometries?

fa) [NiLg] with sp geometry is
paramagnetic only

{b) [NiLg] with tbp geometry is
paramagnetic only '

(¢) [NiLg] with tbp and sp
geometries is diamagnetic

(d) [NiLg] with tbp and sp
geometries is paramagnetic

17. Which one of the following salts (high
spin for paramagnetic samples) will
have the strongest attraction to a
magnetic field?

{a) MnSO,
(b) CoSO,
fc) CuSO,

(d) 2ZnSO,

18. The complex Cuxi“ has magnetic

moment 1-72 BM. The complex ion
can have which of the following
geometries?

1. O, HS)
2. T;H§)
3. Square planar (HS)
4. Square planar (LS)

P-DTQ-J-DIF/7A

Select the correct answer using the
code given below :

Code

(@ 1,2, 3 and 4
{6/ 1, 2 and 3 only
{c/ 2, 3 and 4 only
{d) 1 and 4 only

19. In metal carbonyl complexes, as
more electron density moves from
the metal d-orbitals to the COn*-
orbitals, the CO  stretching
frequency

fa} increases
(b} decreases
{¢) remains same
{d} disappears
20. Inverse spinel structure is observed
in which one of the following?
fa} Mnz0,
b} V,0q4
(¢) Fe,0,
{d) Fej;0,
21. Which one of the foliowing
techniques is wused in the

manufacture of aluminium from
bauxite?

{a) Reduction with magnesium
{b) Reduction with coke
{c} Electrolytic reduction

(d) Reduction with iron




16. [NiLg) (68® L WA 2) ¥R & Rffent
$ sty Paas BRAEE (tbp) A
it i (sp) € wEdl R W TR H
st & e o % forg
Fr=fafea & @ S7-m @ @ 87 ‘

(@) sp afd TN [NiLg] Faa
T B §

(b) tbp WG @en [Nilg) ael
NS Fa

(c] tbp AT sp AIHIG dTe [Nilg]

wiegrahia g 2

(d) tbp AW sp wafufd A (VL)

g g 8

17. Fefafen § @ fow Taw (sggadn

wieesl % fore 3= w=EO) 1 g |
% wia erftran syreRdor EPNY

fa}j MnSO,
(b} CoS0Oy4
(¢} CuSO4

{d) ZnSO,

18. TP CuX 2™ &1 grerhig oMyt 172 BM

R wpw A ol Fafafes 4 @
-t g7

1. O, HS)
2. TyHS)
3. o wAAE™ (HS)
4, =it gHae (LS)

P-DTQ-~J-DIF/TA

2 R T g N wEEm | &I
g ;

Fe

(@ 1,2, 3314

(b) ¥ 1, 2 3 3

(c) a2, 3R 4

(d) 97 13N 4

19, g FEMAS Gl § oW -9 FARA T

gig d-F&H # COn*-Ferh 6 &
arfirek gt }, CO I WM A

20. Frafafes § @ frast gfoetm fonw @@

e @t 87
{a) Mn,0,
(b) V,0s
(c) Fe,04
(d) ¥FesO,

21. wiaage ¥ Ygiifas & fmiw § fFefafaa

3 ¥ frg o wfafy =1 s e s
27

(aj BEifiET % Wiy sgEEA
(b} WE F T =TI
(c) Togd- st st
(d) <8 F WA A=A

[P.T.O.




22. The reaction between metallic silver
and aqueous NaCN forming a
soluble complex occurs in the
presence of

{a} nitrogen
{b) helium
fc] argon

(d) oxygen

23. What is the [UPAC name of
Ni(NH3) 4] [NiCl1 ]2 ?
(a) Tetrachloronickel(ll)

tetraaminenickel(II)

(b} Tetraaminenickel{I])
tetrachloronickel(II)

{¢/ Tetraaminenickel(Il)
tetrachloronickelate(Il)

{d) Tetrachloronickel(Il)
tetraaminenicketate(Il)

24. What is the number of isomeric

forms possible for
[Colen),(NH;3),Cl,]* complex?

a) 2

(b) 3

{c) 4

d) S

25. Consider the following statements in
respect of [C0016]4“ complex ion :

It is paramagnetic.

It is a low-spin complex.

Oxidation number of Co is —4.

i A e

The coordination number of Co
is 6.

P-DTQ-J-DIF/7A

Which of the statements given
above are correct?

{a) 1,2, 3 and 4
(b} 3 and 4 only
{¢/ 1 and 4 only
{d) 1 and 2 only

26. What type of isomerism is
present in the pair of
complexes [Co(NH3)5BrijSO, and
[Co(NH3)5S0,4|Br?

{a} Linkage isomerism
(b) Ligand isomerism
(¢) Tlonization isomerism

(d) Coordination isomerism
27. The complex

Cl B
N r
SN
H3N Py

can be formally formed from
K,[PtCl,] by which one of the
following sequences of substitu-
tions of the chloride ions?

{a) Py, Br-, NH,
(b} Br-, Py, NHj
(¢} Br~,NHj, Py
{d} NH,, Br~, Py
28, The complexes [Co(NH;)g(NO,)]2+
and [CoNH;}s(ONOJ}%* are called
(a} ionization isomers
{b) linkgge isomers
(c) coordination isomers

(d) geometrical isomers




22, qifid® wd au1 wellg NaCN & arfufdrn
A v e wga, Frfafea 3§ 8@ e
Iuferfy o a=ar 87

(o) S
(b) e
(c) A

(d) STa=A

23. [Ni(NHz),)%* INiCl,]%~ & IUPAC W
T 87 '

() ARG (1) TgREARFR (1)
(b) R (1) grERAER (1)
(¢} TEERERe (11) EeifEe (1)
(d) R (1) RERREe (1)

24. [Colen),(NHj),Cl,]t @ & fa
TaEgs €9 G 87

(@ 2
(b} 3

(c 4
d) 5

25, [CoClgl?™ #@a ™R % W=y R

fFrafafag Fut w faar AT -

1. T ATTFHA B

2. 98 UH R wEH €% 2

3. Co % el G& —4 B
4, Co ol ¥4 TS 6 B

P-DTQ-J-DIF/TA

I FoHl § | FR-1 TR 87
fa) 1,2, 334
(b) a3 3R 4
(c) ot 13T 4
(@) Faa 132

26, TEHAI [Co(NH;) ¢ BrjSO, Ll

[Co(NH3}5S0,4)Br # fea wm #
HaTEgad 27

{a) <UE AHEIE
(b) weEll gEEEEdr
{c) IEF FREITA]

(d) |O=T qEEEal

27. K,[PtCl,| & FoREs mRl & FefaRea
A § form ue foeamma srgEw g0 e

Cl\ /Br
Pt
7N

HyN' by

= sivganiea: @ ST a%ar 87
{a) Py, Br~, NH,4

() Br~, Py, NH,

() Br~, NHg, Py

(d) NH,, Br~, Py

28. Hgd, [CoNH3)5NO, )} 2* [
[CoNH3) 5 (ONQ)}?* F wgehid 27
(a) ST I
(b) TH THEAT
{c) TR=Y GHEED
(d) <R qEEEd

[P.T.O.




31. Sulphur

29, If Ay and A, represent crystal field
splitting energies for d-orbitals

for octahedral and tetrahedral
geometries respectively, then for d®
(high spin in both the cases}, what
are the CFSE (ignoring the pairing
energy) respectively?

(b) 0-4A, and 0-4A,

{c 0-4A; and 0-64A,

{d) 0-6A, and 0-44,

30. Which one of the following complexes

is expected to have lowest A,
value?

(a) [CofNHg)e}3*
(b) [CoFg]3"

(¢) [Rh{NHj)s)3*
(@) [IrfNHz)g)3*

dioxide levels in the
atmosphere can be reduced by
using

(a) catalytic converters in industry

(b} static electricity to attract it in
' factory chimneys

{c) more efficient car engines
{d} low-sulphur fuels

32. What does Green Chemistry in terms

of environment mean?
fa) Greenhouse effect

{b) Reactions related to the
depletion of ozone layer

{c Photosynthetic
plants

reactions in

({d) Reduction in the use and
production of  hazardous
chemicals

P-DTQ-J-DIF/7A
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33. The complexes [RuH,04}%* and

[RuClg}®~ have nearly same A,
values, because

fa] both the complexes contain the
same metal atom

(b} both the complexes have a
symmetrical octahedral
structure

{c} the presence of a weaker field
ligand in one is compensated
by the presence of the metal in
a higher oxidation state

(d) the H,0 and CI-

adjacent positions in the
spectrochemical series

34. To satisfy the 18-electron rule in the

complex [{cycloheptatriene} Mo(CO) 5],
the hapticity of the coordinated
cycloheptatriene ligand must be

(@) 6
(b} S
(c) 4

(d) 2

35. The molecule NfSiMe,); has a

fa} pyramidal shape and is a Lewis
base

(b) pyramidal shape and is a Lewis
acid

fc) T-shaped geometry and is a
Lewis acid

(d) trigonal planar geometry and
has no Lewis base character




29. AR A, M A, WL JEETARA aW
Jgeeh Wt ¥ d-sa i
foreea & fawren Fafd waftfa & &, @
d® @Rt ferfml 4 3= wewe) 6
CFSE (T I # 3ufm #@ gw)
FRA: T E?

{a) 0-6A, AW 0-6A,
(b) 0-4A, T 0-44,
(c) 0-4A, @ 0-6A,
(d) 0-68, T 0-44,

30. Ffiiaa @ @ B @& 3@ w1 A AW
fram am?
(@) [CoNH;)g]%*
(b) [CoFg}®™
(¢} [Rh(NHy)s]®*
{d) [Ir(NHgz)e]3*

31. agWEH H TR TRAEES T W
frafafae o @ fras 3@ @ =0 e
1 Tehel 27
(@) T H ISCH aEdw
(b} ST RmEE H Iad a2

e forg

(c) it Taal T FR T
(d) T G " 9 $uA

32. FmE % = 7 ‘giw warafEhr @

aed 27

(o) WEREE 9"

(b) AFA W IEEw ¥ gEfUw
SR

(c) Tl & werm-Hyedt i

(d) TAWH TEEMS a1 % 399 T
Ieqred o oY

P-DTQ-J-DIF/7A
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33. wEal [RuMH,0)g)%* @ [RuCly)®~ &

Ag T T THH §, Fiteh

() 2 THAT % Wg WaTY] wEA §

(b) BRI TEFl h  WEAT  THEE
ATHAHT &

(c) T uFa ® gEa &7 godft f
Iufefy, T e § uig @i 39
Tt e T Y ot
2

(d) e TEmEts avi % H,O @
Cl™ &I ¥F 4o 2

34. TFA [(WEFEIRRREEA) Mo(CO);} % 18-

g e =1 age w0 & fog wf3e
AEFAREIEET Helt Y BfeRE = Bt
& =fee?

{a) 6
(b) S
fc) 4

d) 2

35. A9 N(SiMe ;), H1/#H

(a) hr R @ ot @ ©F wFa
RS B

(b) PR [RAEH 2 o @ & W
37T ¥

c) <ffd T-TFR it @ M | @&
5T v B

(@) vty Bawrag woeea @ ek
T oRE AR & 0 A 8

SARREETS X VE'e X




36. An example of a closo-carborane is 40. Which one of the fbllowing
statements is correct?

(a) CB4H3"
(b) CB4Hg' (a) CHacHzg is a stronger base
' and more nucleophilic than
() CB4Hs CH3CH28
(d) CB,HZ- .
(b} CH3CH,S is a stronger base
37. Wilkinson’s catalyst and less nucleophilic than
{a}) is coordinatively saturated CH3CH2%
(b) does not obey the 18-electron o
ruie {c} CH3;CH,S is a weaker base
{c) is used for oxidation of and less nucleophilic than
alcohols CH3CH2(e)
fd) is an Ir complex used in the
preparation of  important (dj CH3C'Hgg is a weaker base

pharmaceutical products and more nucleophilic than

=]
38. What results in when concentrated CH3CH,0
H,50, is added to a beaker

containing sugar, C,5Hy50,,? 41. Consider the following molecules :

(a) A spongy mass of elemental Ng
carbon > e

(b) CgHy504 o)

/ ——

(c} CoqaHaq09; Q @ N'{/NI-H

{d) Another crystalline form of H N
sugar I i m v

39. What is the product obtained on What is the correct order of their
reaction between ethylene and basicity?
AIQME 6?

fa) I>IHI>0O>1V
(a) Al 2Me 4 [n-pr) 2

(b) Al,(ethylene), (b} IV>1>HI>1
{c) Al,fethylene) (c) I>-HI>1v>1l
(@) Al;Hg | (d) IV>H>1I> 1T
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36. Frafafga & @ FH-w FoE-FERA &
T IIE &7

(@) CB4HZ™
(b} CB4HE"
() CB,Hj

2.
(d) CB,H2

37. faferma s

{a} Wﬁ'ﬂ’q’ﬂ%

(b) 18- Fam &1 i TE e
2

fc) Vomigiell & fedfiww & faw
I99 o e 2

(d) T Ir & GFa &, Fehr swm

TR iy SeE % P 3
fora ST #

38. TS dfiw 7 i ¥k, C;,H,,0,, | €%

Ui 3T e @ F s R7
fa) TfcE FeA @ Tl fvg

() CgH206

{c)] CoqHgeOnp

(d) THT FGE 3 et w9

39. wficl au Al Me i arfirfear &

AT I T 27
(@ Al Me,(n-pr},
{b} Al (TR 4
(c) Al {TfrEf)
(d) Al,Hg

P-DTQ-J-DIF/7A
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40, frfafaa wuat # @ |F-w1 @ 9@ &7

fa) CH3CH28 EQRC R CH3CH£
TH Yo 4T 3R At Tiveed
¥

e e
(b) CH,CH,O ! 31al CH,CH,S
T T & 3T R e 8

=]
(c} CH3CH2?) # e CHLZCH,S
T g9 & 3R n irsed &

o o
{d] CH,CH,O # 3@ CH,CH,S

TF gaa & R At Tiheeedt
5

a1. frefefE sl @ fraw SR ;

N
3(63
s}
OO o
N \--l N ANH
q N
I I or v

FIeh! &ehal 1 WE A 54T 87

fa) I>HI>1>1IV

(b) IV>1>HI>1

fc) I>HI>1V>1

(@) IV>I>1>II

. v [ PSTIO.




42. Consider the following bases :

OH™ NH;y  HC=C" CHs;CHj;
I I bii %

What is the correct order of their
strength?

fa) IV>I>IHI>T
(b} I>HI>HI>]V
fc) IV>II>I>]

{d I>IO>II>IvV

43. Match List-I with List-II and select
the correct answer using the code
given below the Lists :

List-I List-II
(Reaction) (Intermediate)

CH,Cl

A @ + NaOH—> 1. Benzyne
CH,OH

Q + A
B, CH3CH,CHyCH—N=N—> 2. Carbanion
CH3CH,CH=CH,

N_"N
C. @ + H3P02—-—>@ . Carbene

D. R_..E—CHQ—-@—-OEt 4. Free radical

=]
i) OCoHs
(ii) CH3Br

e

5. Carbocation

P-DTQ-J-DIF/7A
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Code :

{a] A B C b
5 4 3 2

{b) A B C D
1 4 3 5

(c) A B C D
1 3 4 5

fd) A B C D
5 3 4 2

44. Consider the following :

CHggHCHa CH38HOCH3 CHS%—ICOCHS
I 314 m
What is the correct order of their
stability?

(a) I>I>HrI
(b) > If> ]
(¢} If>I>0H
fd Ho>I>H

45. Which of the following pairs are

A =

correctly matched?

Isomeric Number of
hexanes monochlorinated
products
3-methyl pentane : Four
2,2-dimethyl
butane : Five
2,3-dimethyl
butane : Two

Select the correct answer using the
code given below :

Code :

fa) 1, 2 and 3
fb} 1 and 2 only
fc; 1 and 3 only
{d) 2 and 3 only




42. Frafefan st w o= Sifse HE ;

OH~  NHj HC=C~ CHzCH;y fag A B C D
I iy i v 5 4 3 2
T e T w87 @ & B C D
1 4 3 5

fa) IV>1I>1I>1 fc) A B C D
fb) I>0HOI> >[IV ! 3 4 >
@ A B C D

fc) IV>II>I>I 5 3 4 2

d I>H>II>IV
(@) I>H>nr> 44. Frfirfan w fraw BR

® B ®
CH;CHCH, CH,CHOCH; CH;CHCOCH;

43. -1 = g} gt Al ok

gt ¥ AR R T g W O ! i o
I g T v WE & w27
_— _—g_~ (a) I>I>1I
5 B (b) HI>I>1T
( ) (@ ) (c} HI>I>1II
CH,Cl (d) >1I>11
A. @r + NaOH—> 1. S
CH,0H 45. ffales gwt § @ w-3 gafea 87
@r AHTEGE] WA
o + & T Iaargt i
B. CH;CH,CH,CH—N=N-> 2. ®EFRIET =

CH3CH2CH=CH2

N=N
c. @’ +H3p02_>@ 3. wft

D. R—C—CH,—C—OEt 4. I HeTh :
'y Ea
i) OCyHs HeE
(ii) CH3Br (@ 1,723MW3
R—C—CH—C—OEt
(b) Fad 1 AR 2
E IH3 E—O (c) Faa 1A 3
5. FEYERA (d) %aa 2 3R 3
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46. Consider the following compounds : 48. Match List-1 with List-Il and select
the correct answer using the code

GOOH GooH FOOI;O given below the Lists :
2
List-J List-IT
CHj, A. CH3—COOH — 1. (i) CHjLi
CH3 CH3 Br - @

I /s birg () H30
What is the correct order of their B. CH;—COOH - 2. Bry|red P
acidity? Br—CH, —COOH
(@) II>1>1H CH3;COCH,4 fit} Bry |A
(b) Ii>1I>11 4. Soda lime|A

Code :
(i HO>HI>T fa] A B C
3 2 4
(dj Hi>I>T . (b} A B Cc
2 3 1
fc) A B C
2 3 4
47. An organic compound (A} C,Hg (d) A B C
decolourises bromine water and on 3 2 1

treatment with CO and H, in
presence of suitable catalyst
undergoes oxo-reaction to give
aldehydes (B) and (C). (B) on
reduction forms pentan-1-ol while

49, Which of the following statements
is/are correct for a compound
having molecular formula CgH,;,0
showing three proton-NMR signals?

(C) gives 2-methyl-butan-1-ol on 1. 'Ithe compound is a symmet-
reduction. What is the structure of ' rical ether. :
the compound (A)? 2. It gives iodopropane with hot
HI and does not react at all
(a) CH3z—CH,—CH=CH, with Na metal.
Select the correct answer using the
(b) CH3;—CH=CH—CH, ' code given below :
Code :
() CH3—(=CH, {@) 1 only
Hs (b} 2 only
fc) Both 1 and 2
fdj ' {d) Neither 1 nor 2
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46. F=fafan AP w ffEr Hifew -

OOH COOH COOH
i NO,
CHj

CH,4
I i m

TR TR o W FH 1 R7
(@) I>I>1I
(o) m>I>1
fc} Ho>Hi>1T

d) m>Ho>1

'47. UF FEME 4 (4) C Hg, WA S

2 frif @ & o0 gE IO A

Juferf & co ot H, ¥ Afifwa =
tieE-AtR g UediEnss (B) o9 (C)
A 2 (B) F TR ¥ URA-1-Hd
T B, S (C) % oA ¥ 2-Afvw-
- 1-37 T ¥ | DH (4) B w=
1 87

{a) CHz—CH,—CH=CH,
(b)) CHz;—CH=CH—CHj

(c} CHs—'(E=CH2
CHj

(d)

P-DTQ-J-DIF/7A

48, gA-1 # -1 A gafm AR sl

ghEl % R i e g = oW =@
3L ﬁﬁﬂl :
-1 11
A, CH3—COOH— 1. (i) CH3Li
CH3Br (i) HyO

B. CHB—COOH—) 2. Br2 I AP
C. CH3—COOH— 3. (i) AgNO,

CH,COCHj, (i} Bry A
4. I | A
T
@ A B C
3 2 4
) A B C
2 3 1
) A~ B C
2 3 4
d A B C
3 2 1

49. C H,,0 ¥HF It a1 A WH-NMR
foma N A A F fawm § Fafated
J 3 SF-T1/8 w0 Gl 3/E7
1. 7@ At v gufia R R
2. g N W HI & wy Afulen
& UERPENA S@ & @€ Na
urg & mry afufe & w2

d= Ry T g A "wewa 4 @@ W
g

we

(@) Fad 1

{b) HAG 2

(c) 1 3R 23

(d) Ad13MIAA 2

17 [P.T.O.




50. Which of the following pairs are 52. Consider the following molecule :
correctly matched?

Reagent Reaction

Na metal : Wittig reaction

{CgHyg)3 P=CR, : Wurtz reaction

What are the configurations at
chiral centres in the molecule
shown above?

NaOH /NH, —NH, : Wolff-Kishner
reduction

ZnCl, +HCl : Lucas reagent/
reaction fa) 2R and 3R

Select the correct answer using the ‘ (b} 2R and 3S
code given below :

fc) 25 and 3R
Code :

28 and 38
(@} 1 and 2

{b) 2 and 3

53. Consider the following compound :
fc; 3 and 4

OH

N

1.8
(d) 1and4 - 7

Which one of the following is the

correct RS configurations of the
S1. What is the dihedral angle between above compound?

the hydroxyl groups in the most
stable conformation of 1,2-
cthanediol? fa} 1UR), 2(R), 5(S)

(a) 180° (b} 1(S), 2(R), 5(S)

{b) 90°
¢} UR), 2(S), S(R)
© 60° -

{d) or {d) 1S), 2(R}, 5(R)

P-DTQ-J-DIF/7A




50. Frefafaa gt § € F19-8 gifaa 87

arfrrd® arfrisrm

1. Naw4g - fafen
arforfeman
arfirferan

3. NaOH/NH,—NH, : aic%-farn
HYAYA

4. ZnCl, +HCI : ol
Al .
st

= Rr 7w g w wEm W w3
EGLE

T
(@) 132
(b} 233
c) 334

{d) 134

51. 1,2-td"EReiie & ged il g #
Tregifid ogEl & 9 & fiae ww &
T w1 87

(@) 180°
(b) 90°
) 60°

(d) o°

P-DTQ-J-DIF/7A 19

In Wit o 3 e F=1 % T
87

(a) 2R3 3R
() 2R3 35S
(c) 2S3M 3R

fd) 253 38

53. Fraffen A w faem Hifm

6 1.\\\\\C)H

'llun5 5

4 3

Prefefge # A w9-w % 3w A
%1 gd RS = 27
(a) 1R}, 2(R), 5(S)
(b} US), 2(R}, 3(S)

fc) 1R}, 2S), S(R)

(d) US), AR), 3(R)

_[P.T.O.




54. Which one of the following Newman

projections represents a meso-
compound?
Me
H Br
(a}
H Br
Me
Me
Br, Me
(b)
H Br
H
Me
Me Br
(c)
H Br
H
Me
Br. H
(d]
Br H
Me

55. Consider the following statements in
respect of the following :

COOH

1. H, and H,
relationship.

have threo-

2. H, and H, are homotopic.
3. H, and H, are diastereotopic.

4. H, and H, are enantiotopic.

P-DTQ-J-DIF/7A
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Which of the above statements are
correct?

{aj 1 and 2
(b) 2 and 3
{c/ 1 and 4

{d) 1 and 3

56. What is the maximum number of
possible geometrical isomers of
CH3CH=CHCH=CHCH=CHOH?

(a) 2
(b) 4
© 6

[d 8

57. In 2-chlorcbutane
CH,

H3—C—c]
Hl —“—0—‘}'[2
CH,4

() H, and H, are homotopic
{b} H; and H, are diastereotopic
(c/ H; and H5 are homotopic

{d)] H, and H; are enantiotopic




54. frefaflaa & @ RR-a1 & THT 789
-t w0t Frefia s 27

Me

H Br
(a)
H Br

Me

Me Br
(e}
H Br

(d)

55. f=faflge & g 7 Fafafaa w7 «
o Hifsrm -
COOH
HO—C—H,
Hy——C-—0OH

COOH

1. H, ot H, ¥ fueh-weery 3|

2. H, ¥t H, ¥7e3 §)

3. H, 3tH, gafefeis #

4. H, 3R H, TR &
P-DTQ-J-DIF/7A 21

I wuAl # | -9 T &7
fa) 132
(h) 233
(¢ 134

(dj 133

56. CH;CH=CHCH=CHCH=CHOH &
gryfa i oEgal it waiiiE

e w1 gl
(@) 2
(b} 4
fc) 6
(d) 8
57. 2-FEAR
T
Ha—(i:-—-Cl
Hl“—'(':-_Hg
CHg
#

(@) H, 3 H, T 8
(b) H, 3 H, safeidrRiRs
{e) H, 3N H, Ty &

(d) H, 3 H, GiRaels §

. {P.T.O.




S8. Which one of the following undergoes

nucleophilic  substitution
NaCN at the fastest rate?

@) B~

) B <~

59. In the reaction

(i) CH3MgBr/Cu,Br,
T H30*

v

what is the product X7?

HO_ CH,

Je!
Hj
(b)
CHj
fc &CHS
CHj

HyC,
(d)

P-DTQ-J-DIF/7A
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60. In the reaction

+
O + CgHsMgBr—» A — 139

what is the product B?

HO_ CgHs
(a)

O
OH
(b)
eHs
H
CeHs
(c)
OH
CeHs OH
CgH
() Hls
OH
€1. In the reaction
O
) CHALi
CH2=CH—g—CH3 () CHgld
(i) H3O

what is the product X ?
O
(a) HQ—CHQ-—g—CHS
b

(b) CHz;—CH—C—CH,

Hj
H
{c) CH;=CH—C—CHj,
Hj
(d) CHy=CH—CH-—CH,4
icma

B




58. fr=fflge & @ P NaCN § @™ 60. i
aivreed) yieas digans i @ am?
(@} Br\/\x + CgHsMgBr—>» A __I-_l;_;_C_)__) B
T IR B &7
(b) BI\X/\ H CGHS
(a)
) B~ o
(@) B\])vx CeHs
H
(e Cotls
59, a1l OH
CeHs  OH
{1) CH31\:gBr/Cu2Br2 > x (d) sHs
u, (0HO H
% I@R X 741 27 61. s

HO_ CHj

Hj
(b
Hj
(@ &*{3
Hj
Hj
)
Hj

(d

P-DTQ-J-DIFfTA
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i) CH,Li
CH2=CH-—E—CH3-Q_—-3—$-—> X
fii) HsO

# IR X o 27

[
{a) CHQ‘-—CHQ——C—CHQ,

Hj
O
(b) CH3—CH——(I£——CH3
Hj
OH
{c) CH,=CH—C—CHj
Hj

(d} CH,=CH—CH—CH,
CHj

[P.T. O.




| 62. Consider the following statements : 64. By the attack of an electrophile,
which one of the following will form

‘ Malonic ester may be used for the the most stable carbocation?

| synthesis of (@) Aniline

i 1. substituted acetic acids (b) Acetanilide

‘ 2. dicarboxylic acids {c) Anisole

3. o-amino acids . o
| {d) Dimethylaniline
‘ Which of the above statements are

)
correct: 65. Consider the following conversion :

fa) 1 and 2 only O/\
—>
b} 1 and 3 only

{c) 2 and 3 only

H

What is the most appropriate

(@) 1,2 and 3 reagent for the above conversion?
fa) KMnO,
63. Consider the following statements : (b) Pb(OAQ),
Acetoacetic ester may be used for (c) SeQ,
the synthesis of
(d) NalO,
1. a,p-unsaturated acids
B-keto acids 66. Which one of the following is

obtained by diazotization of aniline
in cold followed by treatment with

2
3. methyl ketones
4. 3-pentanone dimethylaniline?

correct?

fa) 1, 2 and 3 only b) (CH3]2N
(b} 1, 2 and 4 only
(CH);N~ Oy~ O)—NH,
fc) 3 and 4 only
d 1,2, 3 and 4 {d) (CH3}2N—©—N=N—@

Which of the above statements are {a) (CHalzN—@—T—@
H

{c

o
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62. Trafafga wuEt w = Fifsw -

e Tt & 3m |

1. wfeeenfye Wit anal =1 d@vaww
F gHd &

0. eEFETFiaE el F AT H
Tohd 8

3. o-RER e T AT A
3 # | FA-8 FUA TE §7

(a) a1 AR 2

(b) et 1 3R 3

(c) Fae 2 3R 3

(d 1, 23W3

63. F=fafag sl v ffmw fifsm .

tdfiedid X & I |

1. @, P-OTEPE ST W HYAEU W
qHa 8

2. B-HI In F ETRI F FH £
3. Afie HITF = G B R ¢
4, 3-U=dAH 1 GIOUT R T &

g § ¥ FA-Y FA A 37
(@) Faa 1, 23R 3

(b) FaA 1, 2 ¥R 4

fc ¥ 334

[d) 1,2, 3374

P-DTQ-J-DIF/7A
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64. WREASH F Wy afubewm =&

frfafiga 8 @ ®H-w1 T, waiivs
AR FAT?

(a) et

(b) fiefremss
(c) =

GRS ERIUERIE

65. Tfafas s w femr $ifse

S

Ige Tl & fag teaan Hivds
=1 37

{a) KMnO,
(b} Pb({OAq),
c] SeO,

(d) NalO,

66. 39 U & TR & 9 IgH

TafEtfefn & Tw wffen g
fafafga § @ F9-w w A uw
e

(@) tCHSJZN—@—E—@

(b} {CHa]zN
@  (CHyN—~O)~O)—NH,
(@ (CHy)N—~<O)N=N~O)

[P.T.O.




.67, N-acetylation on sodium salt of
sulphanilic acid is much easier
than on its free acid form, because

a) acetylation is hindered by
steric effect exerted by large

—SO4H group

{b) quick desulphonation occurs
prior to acetylation

fc) lone pair of electrons on
nitrogen is not available in salt
form

(d) lone pair of electrons on

nitrogen is not available as free
acid exists in dipolar ion form

68. Which one of the following has
maximum resonance energy?

@ Y

{d) CH,=CH—CH=CH,

69. For converting a pentose into a

hexose, what is the required
reagent?
(a) Phenylhydrazine/HCl

(b}
() NaCN/H,0" / A/ Na-Hg

Phenylhydrazine/NaBH, /H,0

(d) Br, [ HyO, Ca{OH),, Fe*** /

Hy0,

P-DTQ-J-DIF/7A
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70. Consider the following reactions for
the synthesis of a-amino acids :

(i) NHg

1. CICH,COOH 7 il FC

+
H3N—CH,—COOH

O

Y+

2. K'+ Cl—CH,COOEt~»

+
o H +
A%y {cn,—coon

Which of the above reactions is/are
correct?

fa) '1 only
(b} 2 only
fc/ Both 1 and 2

(d) Neither 1 nor 2

71. Lysine has pK, =218 and
pKga,= 8-95. The pK, for
ionizations of the side chain is
10-53. What is the isoelectric point
of lysine?

fa) 556
(b} 635
€ 974

(d) 10-83

R




67. TehhfE o ¥ itaw wEw W

N-Ufufeefimto, 3Eh g% e ®9 F

N-UfRecfmm ) e e WA R

TR 1 I 87 _

(a) & —SOzH uig % Ffam fa=meh
T % FHro tfaReier seifid
T ?

b} Wrfeetau @ qd 3@ famemHiEm
B AW E

() TEU T A AGIEA F TEHH
TG G IYErsY T EA
(d) T I, gt smm & w9 wa

2, T GRU TFESH HFTHEH
T P Uy TE BT B

68. fFr=feiflaa & @ fradt srgar =i waifte

®?

I
H

(b) {/ \E
[/ \5
fc)
S

(d) CH,=CH—CH=CH,

69. frelt 0@ = T ¥ e & g

rravEH Afvewds w= 27

() HHEESSH/HCI

(b} HHEESHA/NaBH,, /H,0
¢} NaCN /H;O" / A/ Na-Hg

{d} BI'Q/HQO, Ca(OH}z,
H,0,

Fe+++/

P-DTQ-J-DIF/7A
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71, @Eda Fl

70. o~ Il % wyvemw & ferg FrefeRaa

sifufrmatt o faaw i
{i) NH3

CICH,COOH e

+
HaN—CH,—CQOOH

)4
K + Cl—CH,COOEt—>

+
O H +
PR H3N—CH,—COOH

I ol # @ wR-E/d ad
380

(@) FaA 1
(b) FaA 2
fe) 1323

(d) Fd1amad2

pK, =2-18 @
pK,, =895 &I o SEE % I
® pK, 10-53 % @gdR &1 wHlE
fag = 27

(a} 556
(b) 635
) 974

[d) 10-83

.. [P,T.O.




T2. Amax of an organic compound is
219 nm. What is the most likely
structure of the compound?

(a} |

X

@ [ |l
Q
A

. A

X

73. How many NMR signals will you
expect for 1,2,3-tribromopropane?

fa) Two signals, one a triplet and
other a doublet

(b) Three signals, two doublets
and a quintet :

fc) Five signals, four doublets and
a quintet

{d) Two signals, one a doublet and
other a, quintet

P-DTQ-J-DIF/7A
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74. An organic compound

CgH,0,M?* 116} gave four signals

in its proton-NMR spectrum at
81- 3(6H, s), 82-2(3H, s), 62-9(2H, s)
and 83:8(1H, s, exchangeable in
D,0). Its mass spectrum has base
peak at m/z 58, What is the most
likely structure of the compound?

CH
{a) CH}?—CHE—C—CH 3

(b) CHJ>CH1(1—EH—-CH3
H

CHj

CH
{c) Sf—C—CHQ—cug,
CHs &y

(d) CHS)C—CH—?H—»O—CH3

CH
3 OH

75. What are the number of peaks and

their multiplicity in the proton-
NMR spectrum of

Cl
AN d H
A=K
H H
fcspectively?

{a} 3 peaks, all quartets {double
doublets)

(b) 2 peaks, one doublet and one
triplet

{c} 3 peaks, two doublets and one
triplet

(d} 2 peaks, both doublets




72. U wefE NS F A, 219 nm B

73.

g AMF & ol GefEa G 30
37

(a) d\l
X

® |l
fc)

(d)

1,2,3-ZEaHENT @ fFay NMR fima
fie?

(o) < Fomer, o Bk 3R gow few
(b} i femre, 9 5% ot o w9
(c) U= Tama, IR fi ok s du=

(@) 2 fim, w f5F ot =

P-DTQ-J-DIF/7A
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74. Th FE AAH CoHy,0,M* 116) &

75.

MeiA-NMR ®W®RHM #  51-3(6H, s),
82-2(3H, s), 52-9(2H, s) i
83-8(1H,s, D,0 A fRNE) T =N
fimer fie €1 56 TomH WEm #
I @t m/z 58 W 1 d@ffw A
Eaﬁmamrﬁamwﬁfﬁ?

CH
(a) —CHz—C—CHa
CH;

CH3

(b) CHG}CH—@—?H—cm

CH;>
(C) CHS ?—ﬁ—CHg—CHS
OH O

CH
(d) §c_-CH— H—O—CH,3
CH3 i

Cl\c= <I—I
TR

¥ WEH-NMR &%z # et i 9@
AL ITh! gehdl BT FAT B

() 3 B, asft 9g=F (i =)
(b 2 firar, & i otk v B
) 3P, < = ok ww B

(d 2 fimm, 3Rt 5

[P.T.O.




76. Optically pure form of 2(R)-butanol is

reacted under dry conditions with
Na metal and then with butyl
iodide. Which one of the following
statements is correct for the
outcome of the reaction?

(e The reaction results in
destruction of chirality

(b} The reaction proceeds with
complete retention of

configuration

(¢) The reaction proceeds with
racemization

(d) The reaction proceeds with

total inversion of configuration -

77. The extent to which a real gas

departs from ideal behaviour may
be depicted in terms of a function
called compressibility factor (2),
which is defined as

@ £
(b) ;EV
@ 227
@

where V is molar volume

P-DTQ-J-DIF/7A
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78. NH; gas is liquefied more easily than

N,. Which one of the following is
correct?
(a) a(NHj)> a(N,) and

b(NH;) > b(N,)
(b} a(NH4) <a(N,) and

b(NH3) < b(N,)
{c}] a(NHjz)>a(N,) but

b(NH3} < b(N,)
{d) a(NHj3) < a(N,) but

B(NH3) > b(N,)
where g and b are van der Waals’
constants

79. Consider the following statements :

1. The distribution of the
components of molecular
speeds is described by a
Gaussian distribution.

2. The distribution of molecular
speeds is given by the Maxwell-
Boltzmann distribution.

3. The Maxwell-Boltzmann
distribution is verifiable
experimentally.

Which of the statements given
above are correct?

fa) 1 and 2 only
fb) 2 and 3 only
fc; 1 and 3 only
(d) 1,2 and 3

80. In which case of mixing of a strong

acid and a base each of 1N
concentration, the temperature
increase is the highest?

fa) 20 ml acid-30 ml alkali
{bj 10 ml acid—40 ml alkali
{c) 25 ml acid-25 ml alkali
{d) 35 ml acid-15 ml alkali




76. 2(R)-SRAA & THWG: [E T F LF
et # 9gdt Na utg aoa, sgfew
sEgs wtvfslm e mm
Fitufrn ofom & forq Frefafes & @
TH-W T HYT Gt 87

(o) wifufrr & RfE = @
ST

(b) fufr d oo w9 ¥ fm =
T B 2

(c) st 3 e 9 @

(d) TR § fmama &1 gl wfesimm
G

77. &t a=fos 9 ¥ Iwe omed =aER
¥ ® IR A o o I aefie
O (Z) FO9 ¥ oI R gF ¥ a9
Fo Fefafaa 0 @ fems T el
TierT 87

pv
{a) RT

RT

{b) oV

2pV

{c) =T

RT
@ =r

<&l v um s Aged §

P-DTQ-J-DIF/7A
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78. N, @l 30&N NH, M ifie e @

a4 21 Frefefew 4 @ Fh-w @
w87
(a) a(NHg)> a(N,) 3

b{NH3) > b(N,)
(b) alNHj) < a(Ny) 3

b{NH;) < b(N,,)
(c) alNHgz)> a(N,) g

b(NHj3) < b(N,)
(d) a{NHj} < a(N,) fq

b{NH3} > b(N,)

S8l a {R b 31 = Tew B §

79. T=faflaa waEt w Rem il

1. anfas 9@ & wewl w1 oo
mda T s afofa e 21

2. ftass 9@ &1 famw Awdw-
dle@A™ w21 § 9 81 21

3. Tegdd-dilcg@uA € WM EW
T B

IR HuAl 4 B FH-3 9 §7

{a) FHad 1 it 2

(b) Faa 2 3 3

(c) *a@ 13 3

(d) 1,233

80. Vel I (1N =) a9 &Gk (1N 9F%)

=i frem @ frafefiae 3 8 feud a6
Taitus ghs grft?

{a} 20 ml I=-30 ml &R
(b} 10 ml ITFT—40 ml &R
¢/ 25 ml 3FET-25 ml &K
(d) 35 ml 3FT—15 ml HT

[P.T.O.




81. What is the standard molar enthalpy
of formation of acetylene from its
elements?

[Given, heat of formation of CO, (g),
H,O(I} are respectively

-393.5kJmol™! and
-285-8 kJ mol ™!

and

2C,H, (g) + 50, (g) — 4CO, () + 2H,0 (1)
AH =-2598-8 kJ mol )
(a)
{b)
{c)
{d)

-453-2 kJ mol ™!
+453.2 kJ mol ™!
-226-6 kJmol™?
+226-6 kJmol ™}

82. At 300K, 2 moles of an ideal gas
expand reversibly and isothermally
from 1L to 10L. What is the
entropy change for the process?

(R=2cal K™ mol™! and In10=2.303)

fa) 9.2 calK! mol™?
{b}
{c)

[ 0

4.6 cal K™! mol-!

2.76 cal K mol™!

83. One mole of an ideal gas expands
reversibly and isothermally from
10 L to 100 L at 400 K. What is the
enthalpy change in this process?

(@) -102 kJ
() -51kJ
() -2:5kJ
(d) ©
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What is the molar heat capacity of
water in equilibrium with ice at
constant temperature?

fa} O

{8) 3.73JK! mol~!

{¢) 37.3JK"! mol”!

{d} Infinity

Which of the following thermo-
dynamical relations are correct for
one mole of an ideal gas?

1. [..a_U] =0
v )y
(ifi) =0
AV Jy

3, ?_.C..?K. >0

a. [B_P) -0
aT )y

Select the correct answer using the
code given below :

Code :

{a) 1 and 4
{b} 1 and 2
{c) 2 and 3

(d} 3 and 4




81. Udifeeha i 3u& awi ¥ fa=a it as
HeR Tt 71 37

[fmm 2
FE  HHAl:

: CO,lg), HyO(l) & ARfEA
-393.5kJmol™1 2

-285.8kJmol~! & qa

AH = ~2598-8 kJ mol ™! ]

{a)
(b)
(c)
(d)

-453.2kJmol !
+453.2kJmol !
-226-6kJ mol ™!

+226-6 kJ mol !

82. 300 K W 2 M 3Iexl 7% Iewqviiae: o
qoaiEE: 1 L8 10 L ¥ YaR il 81
39 WA 8§ Tt gitada @ s

(R=2cal K™l mol™? 3 In10=2-303)

(a)
(b)
(c)
(d)

83. 400

9.2cal K™! mol™?!
4.6cal K- mol™!
2.76 cal K~! mol ™!

0

K @ T | ey g IchAviga:

@ BHEdRE: 10L € 100 L # wER
w21 3 THH § T uiEda w4
e

(a)
(b
(c)
(@)

-10-2 kJ
-51kJ
-2:5kJ
0
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84. fOR W9 W 9d @ & H FrIEEd

e S = 27
{aj O

) 3.73JK! mol™?
() 37-3JK™!mot™?

(d) =

85, & Wi aneyl e & fag frafafes & &

ﬁq!-ﬁmvrﬁmwamﬂ%?
1 [%%]T -0
2 [%]T -0
(9—01"-) >0
v
(5, =°

2 Ry gz f gEma ¥ 7@ W
g :

e

(a) 13W 4
() 132
c 23R3

(d} 334

- [P.T:O.




86. Water is heated to boiling under a

pressure of 1 atm, When an electric
current of 1 A from a 12 V supply is
passed for 5 minutes through a
resistance in thermal contact with
it, it is found that 1 g of water is
vapourized. What is the molar
internal energy change at the
beiling point of water?
(R=8-314 JK™! mol™}

{a) +61-7 kJmol™!
(b) +64-8 kJmol ™!
{¢¢ -61-7 kJmol~!
(d) -64-8 kJmol™}

87. Consider the following :

1. 1 mole of HyO(}) at 15 °C and
1 atm pressure

2. 1 mole of HyOfs) at 0 °C and
1 atm pressure

3. 1 mole of H,O(]) at 0 °C and
1 atm pressure
What is the correct
increasing entropy?

fa) 2<1<3
(b)) 2<3<«1
¢} 1<3<2
fd 1<2<3

order of

88. For the equilibrium

Fe (s} + H,O(g)= FeOfs) + H,(g)
what are the number of

comporients, phases and degrees of
freedom respectively?

faj 3,2, 3
(b} 2,3,
¢} 3,3,
d) 2,2,

W N W
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89, n simple molecules of solute A

associate in solution as nA=(4),.
The degree of association is x. What
is the number of particles at
equilibrium?

{a) l+x+(x/n

b)] 1-x+(x/n

fc} 1+(2x/n)

(d) None of the above

90. 4.0x107° kg of acetic acid when

91.

dissolved in 100 cm? distilled water

of density 1gecm™ is found to
dissociate up to 33%. What is the
depression in freezing point of water
approximately? ' (Given, K; of
water = 1.86 K kg~! mol™1)

(a) 0-04
(b) 0-02
{c} 0001
(d} 0008
AB
T
log(S) /
(1/T)—>

The plot given above shows the
relation between (1/T) and log(S),
where S is the solubility of an
electrolyte AB and T is the
temperature in Kelvin. What
conclusion can bhe drawn from the
plot?

fa) Dissolution of ABis exothermic

(b} Dissolution of AB is endo-
thermic

{c) Solubility of AB increases with
temperature

(d) Nothing can be predicted




86. 9 H 1 AGAEH TE W I T TH
e T ww I Al s A w
WtwE A E @ 12 VI8 1 A &
g S e @ yaifga A 0d, A1 1 g v

. ATl §IT) 9@ % wE WA
Frraftw et o @ gfads gem?
(R=8-314 JK" ! mal™})

fa) +61-7kJ mol™L
(b} +64.-8kJmol 1
fc) -61-7kJmol !

(d) -64-8kJmol™?

87.%%%3“%?1(%:

1. 15 °C 3R 1 dgAvsd <@ W
1 At H,y0(l)

2. 0 °C 3 1 qgwved g« W 1 N
H,O0(s)

3. 0 °C 3t 1 Igved T W 1 Hid
H,O(1)

Tgdt g T w5 T e ]7

faj 2<1<3

(b} 2<3<1

fcj 1<3<2

(d) 1<2<3

88. HrEAEEHl
Fe (s) + H,O(g)=FeO(s) + H, (g)

& e Temt it g, yEeen o W
S @y w2 87

fa) 3,2, 3

) 2, 3,3

) 3,3, 2

[d) 2,2, 3
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89. felm A & n wymwm ow, fem #

nA=(4), &1 ¥ H@yfm @ &1 dpE
B x B 1 T WCOH ) g |’
Brt?

fa] 1+x+{(x/n)

) 1-x+(x/n)

{c) 1+2x/n

(d) SF® # & A

90. ¥ 4.0x10° kg UHiew ma =

1gem™ 9@ 91 100 cm 3 YA Sl
A 9t T, @ IEE REeE 33% @
U AT S o R TS e w1

27

(g :S@#F K, = 1-86Kkg™! mol™!)

91.

{a} 004
{b) 002
{c) 0001
(d} 0-008

AB

"

log(S)

(/T)—>

IT MG (1/T) T log(S) & TR
gray o Weiifa W@ 8, SR S
fr@-swzm AB ) faoww & e T
Head ® A0 B ow @ v frepd
Frepren = gepar B7

(@) AB® faerg somEd g
(b} AB ¥ faoma I 3
c) 9% WY AB ) fdtga Tgdt
(d) @iE oft qaigrm A8 TR < e @

[P.T. O.




92. What is the molar concentration of 95. If AG®° is zero for a reaction, then
solute particles in human blood, if which one of the following is
the osmotic pressure is 7-3899 atm correct?
at body temperature of 27 °C ?

(R=8-206x107"2 L atm K™ mol™}) (@ AH=0

{a) 0003 M (b) AS=0

003 M
) e} Equilibrium constant is 1

() 03M

(d) 06M (d) Rate constant is 1

93. In an acid-base titration using a pH-
meter, the disscociation constant of

2 wea}.: acid can be obtained by chloride. If the current efficiency is
extracting which one of the

followi inf . P th 50% and the potential drop across
° cc)Iw;ng information  {rom € the cell is 2-5 V, how much energy
study: will be consumed in this process?

96. It is desired to yield 2:3 g of sedium
by the electrolysis of molten sodium

{a) The time required for

neutralization (a} 482-5kJ
The volume of base required
for neutralization (b) 1206 kJ
{¢/ The pH at the neutralization (¢ 121 kJ
point
(d} The number of protons in the (d} 482kJ
weak acid
94. What is the pH of a buffer solution 97. Saturated calomel electrode is given
‘containing 0-1M acetic acid by which one of the following?
(PKy =4-745) and 0-01 M sodium
acetate? {a) KClisat)| Hg,Cl,(s)| Hg(l)
(@) 5745
{b) Agfs)| AgCl(s} | HCl{aq), NaCl{aqg)
(b) 4745
Hg,Cl Hg(l) | KCl{sat]
| (c) 3745 {c) Hg,Cl,(s)| Hg(l) | KCl(sat)
| {d} 2-745 i {d) None of the above
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92, af¢ 27 °C ¥ A9 W wWEW I 7-3899
TYAVES A, q A Wh | oy ol A
e |gal <4 grfi?

(R=8.206x10"2 L atm K~ ' mol~})
(@) 0003 M

(b) 003 M

) 03 M

[dj 06M

93. pH-Hl M 30W-4R IR & e

' A o & forie fess &t fmforRaa
A | e w6 = 3R W T s wwan
27

(@) IgrEIF & fI sawEs ang

(b) e & AU aewEs g W
A

{c) IErEEEE fag W pH
(d) T I W WA ft gem

94. 0.1 M Ui omd (pK, =4-745) 3t
0-01 M wHif$an Wiz = e & =
TH fae@R %1 pH 0 gn?

{a) 5745
(b) 4745
{c) 3745

(@) 2745
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9s5. afe fFre sifufen & g AGe == &, @

frafafea &  #9-w1 = = 87
(@) AH=0

b) AS=0

(c) wm= TR 1%

(d} I faaiw 12

96. fUas wifeam Formse & fagg-awwe gm

2-3 g femm s B 3R www =
50% ® 3R qe = fvaug 2.5 vV R, @
T W | I Sl . at?

{a) 482:5kJ
(b) 1206 kJ
€ 12-1kJ

(d 482 kJ

97. ffafee & @ =F-w w, W FHawa

TS 27
(@) KCIEgH) |Hg,Cl,(s)| He(l)

(b) Agls) | AgClfs) | HCI(Sw{1g),
NaCl(¥icta)

(c) HgoCly(s) | Hgll) | KCI{ETF)

(d) IUEH # @ wrd

{P.T. O.




98. Which one of the

following
represents the shape of
potentiometric titration curve for
redox reaction?

e.m.f,
v
vel
A .
e.m.f.
. L
vol

A

e.m.f.
" /

e.m.f.

o "IN
7 \/1

99, The rate constant for a reaction

A— Bis 3-84x1072 min™!, If the

initial concentration of A is 1 M,
what will be the rate of reaction
after 1 hour?

{a) 3-84x102 mol L™ min~!
(b} 3.84 % 1_0"3 mo! L-Y min~!
{¢) 1-92x10™2 mol L~ min~?

(d) 1-92x1072 mol L™ min~!
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100. The rate of a reaction depends on

fa} enthalpy of reaction only

{b} entropy and temperature of
reaction only

(¢) enthalpy and temperature of
reaction only

{d) enthalpy, entropy and
temperature of reaction

101. The rate of reaction at fixed

temperature will certainly increase,
if

fa} only enthalpy of activation

decreases

(b} enthalpy of activation
increases

{¢) enthalpy of activation
decreases and entropy of

activation increases

(d) both enthalpy and entropy of
activation decrease

102. The rate constant for the reaction

is 3-0x107%s7!. If the rate is
2.40%107° mol L™ 15!, then what
is the concentration of N205?

{9 1-4 molL™!
(b)) 1.2 molL™!
(c/ 0-8 moiL™}

() 0-4 mol L!




98. fiefafaa 4 @ ¥h-w1 @ A=A 100. fferan <t form o Bdt el 27
(ETw) afufem & e g

% F HER Y Pl w27 () Faa il i e |
e.m.f."\/ (b) e Tt 3l i AW w
(@ N fc) whaw Gded AR AfufgRn a9 w

(d) T, weidt i srfufEn am w

vol
M
e.m.f.
(b)
o 101. fer am w ifufsrn st sva sft, afe

et fa) Faa afFan et gt @
) / (b) Wi T e
c) uiwan wdeR gzt B ofn afFwm
1 T et 2

(d) () TEF Gdeh sl o=id,
vol. 1 E et §

102, sty
2N205 —-)4N02 +02
99, afifFm A-B +1 I s # A faas 3.0x10°5s! 3 4R
3-84x102 min~! & akRk A H

RIS @ 1M 8, a1 uve a@ne
ST ¢ = gnfi?

sffrr R 2.40x107° mol L 157!
[, TN,04 I F=zan =1 arfi?

R -1
{a) 3-84x1072 mol L' min~! (@ 1.4molL

-1
(b} 3-84 x 1073 mol L) min~! (b) 1-2molL
f¢) 1-92x1072 mol L1 min™? {¢ 0-8molL!
{d) 1.92x1072 mol L™ ! min™! (d) 0-4molL?
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105. The rates of reaction

103. At 400K, the rate constant of a

reaction is 10 times more than the
rate constant at 200 K. What is the
activation energy of the reaction?

(@} 2303R
(b) 9212R
{c) 92-12R

(d) 9212R

104. In a reaction, the order with respect

to OH™ ion is -1. The species acts
as afan

(a} catalyst
(b} neutralizing agent
(¢) promoter

{(d). inhibitor

starting
with initial concentrations
4%x107% M and 2x10™2 M are

2.8x107% Ms~! and

0-7x107% Ms™!

respectively. What is the order
of the reaction with respect to
reactant?

{fa) 2
(b} 1
{cj 0

{d) Nothing can be said from the
given data
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108. In the

106. Which one of the following shows

maximum osmotic pressure in
water?

fa)] 1 M NaCl

(6) 1 M MgCl,

fc) 1M (NH4);PO,
(d} 1M Na,SO,

107. For a second-order reaction with

single reactant having the rate
equal to k{A]?, the plot of 1/[A],
versus t is linear with

(a) negative slope with zero

intercept

(b) rpositive slope with non-zero
intercept

{c)] positive slope with zero
intercept

(d) negative slope with non-zero -
intercept

following sequence of

reactions, the energy-poor molecule
A* in the ensuing collision is
robbed off enough energy to be
deactivated as

A+ A & A+ A
ko
* Ikl
A—~>B+C
What is the steady-state
concentration [A*] equal to?

kg lA]
(@ ko[Al+ Ky

kolA)?
() k_,[A] + Kk,
fc) kolAl+ Ky

kolA)?

{d} None of the above




105. W8/ ®rsa

103. 400 K W & ¥R &1 31 P
GF 200 K W I fgdis & 10 70
it ) atfufsran Y wfrgor ot =0 27

(@) 230-3R
(b) 9212R
fc) 92:12R

(d) 921-2R

104. @& Affwn §, OH- st F R v

HR -1 2| a8 wiefe fre ywR =q==)
Ft 2P

(@) IOF H W&
(b) e stfiverds 6 awg
{c) THE h aw

(d} "=me (FRves) 6 o

4%x103 M IR
2x103 M & Rm sfufer =

A 2-8x107% ML AR
0.7x107* Ms™! g sifs & fau
srfufern H A = R0

fa} 2

(b) 1

fcg O

fa) fou T ariwet @ FB oft 7 ww

EeCo
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106. F=fufea 4 @S- w, sa § wiftes

R 5T Wefita e 87
fa) 1 M NacCl

(b} 1M MgCl,

fc) 1M (NH4);PO,
(d) 1M Na,SO,

107, &-3fvna Tl fBdig-=ile sififdmn $

T k[A)? R 39 affEn & fow 1/(4),
W ¢t w1 smE Was 2 3@ M

Fr=falaa 4 9 fa w6 @fi?

(a) FONCHE YU %k W A
FGS

(b) UIHE YU F WY IEAW
<GS

(c) ©ATCRE TEORH % WY Y[ -GS

(d) FOMHF TEURAT H WY IE@
S:gug

108. fr=forfaa sififen sgew & dm-=<1 s

A* armft Tugd ¥ wiw =1 @ afyg
B ikl Sar 2
A+A$A+A*
koo
Al py e
wrefl gm wrEar (A% P=fafes d @
Toreeh sUa Brft?
(@ ka[A]
2[Al+ Ky
ko [A1?
k_o[Al+k,
ky[A]+ K
kp (A

(d) e @ =8

(b)

(c)

[P.T.O.




109. A monochromatic

111, Aqueous

radiation is
incident on a solution of 0-05 molar
concentration of an absorbing
substance. If the intensity of
radiation is reduced to one-tenth of
the initial wvalue after passing
through 10cm length of the
solution, then what is the molar
extinction coefficient of the
substance?

{a} 0.005 dm? mol~! cm™!
) 0.5 dm3 mol™ ! em™!
fc 2.0 dm® mol™! ecm™!

(d) MNone of the above

110. Fluorescence emission is normally

observed from
{a) the first excited singlet state
{b) the higher excited singlet state

fc} the triplet state above the
singlet state

(d) the triplet state below the
singlet state

solution of sodium
thiosulphate on chlorination gives
which one of the following?

{a) Na 23405

fb) Na,S

fc} NaCl

(d) NaHSO,

P-DTQ-J-DIF/7A

112. What would be the guantum yield

of fluorescence, if a molecule
surviving in an excited state for
3x 10719 5 fluoresces at the rate

109 5717
(@ 03

{b) 015
) 003
{d) 0-003

113. Which of the following statements

114.

42

are correct about the character-
istics of catalysts?

1. Presence of catalyst does not

affect the position of
equilibrium in a reversible
reaction.

2. A catalyst can initiate a
reaction.

3. The efficiency of a catalyst is
uniform at all ranges of
temperature.

4. The action of a catalyst is
specific.

Select the correct answer using the
code given below :

Code :

{aj 1 and 2

(b} 2 and 3

{cj 3 and 4

{d) 1 and 4

In the coagulation of negatively

charged sol, the coagulating power
of Na*, Ba?*, AI3* and Th%*
is in the order of

fa) Th* <Al®t <Ba?* <Na*
(b) Na* <Ba?* <Al3* <Th*t
(¢} Al3* <Nat <Th** <Ba?*
(d} Na* <Al3* <Ba?* <Th**




109. & wwavfi fafem Rt st qaef & 112. IR &  ay W@ smwn §

0-05 HiTR "=@l aTo e @ smafig 3x 10710 5 T Fueshifim wax 109 s}
a1 Al feEa F 10 ecm w=E @ T A TR o 2, @ YRR 6
W % g fenv-wen wwe s et S A
mmﬁmﬂmmﬁaﬁ'l%,?ﬁ (@) 03
wﬁwnﬁmﬁﬁﬁqu%? | B 015
{a) 0.-005dm> mol™! cm™! fc) 003

(d) 0003

' ) 73 -1 -1
() 0-5dm” mol™ em 113. 33 % sifreeol & aR & Refafaa i

(¢) 2-0dm® mol™! cm™! jﬁ‘-{-ﬁmmlﬁﬁﬁ? . 5
(d) 3ITWH A A A T ARy
2. IO AR w5 e g
110. yfedifd Icaela amr=a: o T s 27 #
3. wft au-uimd #§ @ g
(a) v P T staren THEAH TEdl 2

4, 3o & e R 2l 2

(b) o= Iferd T arEeyT M Ry T g W W W oEd Iw

(c) THF Saen Q I ¥ o § RELE
w2
(d) TEF g B A= i orawen @ 19%2
(b) 23R 3
111. 9 sdaese #1 wohw  faeE, (e) 33MR 4
Falde g1 Freaffes & @ a-m (d) 134
T 2 87
114. =onafiw @@ & s § Na*, Ba2*,
fa) Na,S,04 A%t qq Th** & wrea-ufe w1 #8
1 87
(b) NayS fa) Th%t < Al3* <Ba?* <Na*t
() NaCl (b) Na* <Ba®* <Al <Th*
fc) Al®* <Na* <Th?*t <Ba?*
(d) NaHSO, (d) Na* <Al3* <Ba?t < Th?**
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115. Micelles will normally like to remain 117. Assertion (A) :

away from each other, since 3-penten-2-one and 4-penten-2-

one can be distinguished by UV

(q} one will dissolve the other spectroscopy.

(b} the surfaces are hydrophilic Reason (R) :

A max Of the compound does not
depend on the length of
conjugation.

(c) the surfaces are hydrophobic

{d} they are zwitterionic in nature

118. Assertion (A) :

Directions : 1-propanol and 2-propanol can be

The following five (5) items consist of two distinguished by I, | NaOH.

statements, one labelled as ‘Assertion {A)’ Reason (R) :
and the other as Reason (R). You are to

examine these two statements carefuliy __E )
and select the answers to these items using —CX3 of CX3—C—R is good
the code given below. leaving group for nucleophilic
substitution reaction.
Code :
{a) Both A and R are individually 119. Assertion (A} :

true and R is the correct

) cis-1,3-dimethylcyclohexane is
explanation of A

18 kcal mol™! less stable than

its frans-isomer.
(b} Both A and R are individually

true but R is not the correct Reason (R) :

explanation of A cis-1,3-dimethylcyclohexane exists

in di-equatorial form whereas
trans-isomer exists in axial-
equatorial conformation.

fc} A is true but R is faise

{d) A is false but R is true

116. Assertion (A} : 120, Assertion (A) :
In BF;, the B--F bonds are Na VO, is a colourless
considerably shorter than typical compound.
B—F single bonds.
Reason (R) :
Reason (R) : . .
V does not contain any unpaired
' The hybridization of B is sp?. electron in its 3d-orbital.
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115. ¥W=E: il - 3 Q@ w0 9 §,
ifen

(@) e i g germ

(b) gE Sl &

(c) B Sterferrft &

(d} TAE @E IATaE 3t §

few .

Ffafiga af= (5) sl o 2 avhew ¥, wE @
‘TR (A) 9 g W ERO (R) FW W0 R A
T TEheAl 1 HAETHIES e I 37 S &
I = fiu gu = Y gewar | giu)

He

fa) ASRREATGH & MR, A
T i §

(b) A ¥R R @6 E, WY R, A F
odi wrdien 7 @

) AWHE, 9¢g R7A 2

(d} A TR, 9G4 R U R

116. T (A) :

BF; #, B—F &4 ¥&4 B—F &d
AT § qATA: TR 2

BRI (R} :

mespz 2
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117. % (A) :
3-1-2-31 3R 4-9<F-2-309 4
UV |t @ faste = g=a B
T (R) ¢
AE H Ay TFHA Y TETE W
ol =t ?1
118, A (A) :
1-Ate ot 2-weaia I, | NaOH
T fadie @ w2
FA (R) :

ThEd vl abifen & o,

o)
CX3—J!3——R F —CX; T 3B @A

Yz g
119. HU (A} :
9L - 1, 3-SRAUCEEERRTT R
et -auETg e kS LS|
1-8 kcal mol~! =9 Tt B4
T (R) :
TaE- 1, 3-SEAleaRRReT S5
$helt ¥y ¥ war B, w&fs fua-
aaTaEd Syafta-Sheld dwg § war B
120. U (A) :
Na, VO, T TTeH diffie 3|
I (R) :
V & 3d-%&% 8§ w8 ff srgfiw s
8 a1 |1
[P.T.O.
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mmquﬁmgﬁm@ﬁ%m’rwmmmmw_@ﬁ

et ft. : P~-DTQ-J-DIF THem giteT gy
wH "
18017 wdieror gieaert A
LCICERCE L]
TAY ;8§ woe yutiek : 300
AFIW |

1. wfign oy € F g 4G, AT 3 wdeor g @ ueara sava w o B g w2 o, we
TGS BN YB AUAT WIAIH 3002 X B AR Y@ R, A 3R wdt whuwm gt @ ager i)

2. IW-TFH ¥ W @ W g g agwe A, B, C o D auiialy We §9 @ geag wi
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Note : English version of the instructions is printed on the front cover of this Booklet.




